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Six years after being applied to this brush- 
land, Spike (formerly Graslan) has converted 
it back to the original grassland. Slowly. 
Surely. Safely. 

Unlike contact herbicides that merely defo- 
liate the plant, Spike kills it from the roots up. 

That means long term brush control. 
With more moisture, sunlight and nutrients 
for growing more grass. Before long, grazing 
land is producing up to three times more for- 
age per acre. Reclaiming grass with Spike is 
the most cost effective way to expand without 
adding acres. 

And Spike is easy to apply, whether 
you're treating one clump or 1,000 acres. 

There's no drift problem, because high- 
density Spike pellets stay on the soil surface 
until rainfall moves them down into the root 
zone. And Spike poses no danger to humans 
or animals. You don't even have to remove 
beef or daity cattle during its application. 

Spike gets the brush. You get the grass. 
It's that simple. To invest in your ranch for the 
long haul with Spike, see your Elanco dis- 
tributor. Or call toll-f ree: 1-800-ELANPRO. 

Elanco Products Company 
A Division of Eli Lilly and Company 
LdIy Corporate Center 
Dept E455. Indianapohs iN 46285 US.A 
SpIc€ tobuthtjrnn Elanco P,oducts Company) 

"Spike® got the brush. 
I gotthe grass' 
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The Society for Range Management, founded in 1948 as the American Society 
of Range Management, is a nonprofit association incorporated under the laws of 
the State of Wyoming. It is recognized exempt from Federal income tax, as a 
scientific and educational organization, under the provisions of Section 501 (c)(3) 
of the Internal Revenue Code, and also is classed as a public foundation as 
described in Section 509(a) (2) of the Code. The name of the Society was changed 
in 1971 by amendment of the Articles of Incorporation. 

The objectives for which the corporation is established are: 
—to develop an understanding of range ecosystems and of the principles 
applicable to and the management of range resources; 
—to assist all who work with range resources to keep abreast of new findings 
and techniques in the science and art of range management; 
—to improve the effectiveness of range management to obtain from range 
resources the products and values necessary for man's welfare; 
—to create a public appreciation of the economic and social benefits to be 
obtained from the range environment; 
—to promote professional development of its members. 

Membership in the Society for Range Management is open to anyone engaged 
in or interested in any aspect of the study, management, or use of rangelands. 
Please contact the Executive Vice-President for details. 

Rangelands serves as a forum for the presentation and discussion of facts, 
ideas, and philosophies pertaining to the study, management, and use of range- 
lands and their several resources. Accordingly, all material published herein is 
signed and reflects the individual views of the authors and is not necessarily an 
official position of the Society. Manuscripts from any source—nonmembers as 
well as members—are welcome and will be given every consideration by the 
editors. Rangeiands is the nontechnical counterpart of the Journal of Range 
Management; therefore, manuscripts and news items submitted for publication in 
Rangelands should be a nontechnical nature and germane to the broad field of 
range management. Editorial comment by an individual is also welcome and 
subject to acceptance by the editor, will be published as a "Viewpoint." 



RANGELAN DS 
Published bimonthly—February, April. June, TABLE OF CONTENTS: Vol. 9, No. 4, August 1987 August, October, December 
CopyrIght 1987 by the Society for Range Manage- FEATU RE ARTI CLES: ment _______________________________________________ 

Managing Editor E.T. Bartlett, and W.L. Trock 147 The Conservation Reserve Program: PETER V. JACKSON Ill An Economic Perspective 1839 York Street 
Denver, Cob. 80206 

James E. Knight, Larry Foster, 149 Hunter-Rancher Relationships in 
Technlcai Editor and Vernon D. Lans ford New Mexico GARY FRASIER 

780 West Cool Dr. Thomas C. Roberts, Jr. 151 Cooperative Projects Stretch Limited 
Tucson, AZ. 85704 

Range Improvement Funds 
Production Editor 
PAT SMITH Robert E. Ste ger 153 Electric Fencing 

1839 York Street 
Denver, Cob. 80206 George Savage 155 Long-lived Grazing Study Becomes 

Editorlai Board an Idaho Tradition 
1985-88 
DAN McKENZiE, San Dimas, California Jerry R. Cox, Thomas N. 157 H. Wayne Springfield—Southwestern 
LARRY R. MILLER, Weston, Oregon johnsen, Jr., and Howard L. Range Ecologist 
DELBERT G. MOORE, Forbes, North Dakota Morton 
JAMES STUBBENDIECK, Lincoln, Nebraska 

1986-89 jerry R. Cox, Thomas N. 158 George Elmo Glendening—An 
KRISTEN ESHELMAN, Golden, Colorado johnsen, Jr., and Howard L. "Unknown Star" in Southwestern 
LUIS CARLOS FIERRO, Guadalajara, Jalisco, Morton Range Research Mexico 
KIETH SEVERSON, Tempe, Arizona Don Floyd and Bill Frost 161 Measuring Management Objectives LEWIS L. YAALETT, Gainesville, Florida with Condition Classes: Time for a 
1987-90 

Change KATIE R. BUMP, Dillon, Montana 
JENNIFER PLUHAR, Dunas, Texas jon Skovlin 162 Southern Africa's Experience with M. KARL WOOD, Las Cruces, New Mexico 
ROBERT A. WROE, Lacombe, Alberta, CANADA Intensive Short Duration Grazing 
INDIVIDUAL SUBSCRIPTION is by member- Don Bedunah and E. Earl 168 Importance of Forest Lands to 
shIp in the Society for Range Management. Willard Ranching in Montana 
LIBRARY or other INSTITUTIONAL SUB- 
SCRIPTIONS, on a calendar year basis, are Alex Dickie and John P. 171 Economics of Improved Production 
$30.00 In the United States. $40.00 in all other Workman on Utah Cattle Ranches countries. Payments from outside the United 
StatesshouldberemittedinUSdollarsbyinter- Thomas M. Quigley 173 Short-Duration Grazing: An Eco- 
national money order or draft on a New York nomic Perspective bank. 

BUSINESS CORRESPONDENCE, concerning PT. Hacker 176 Reasons Why Some Ranchers Are in 
subscriptions, advertising, back issues, and re- Financial Trouble lated matters, should be addressed to the Man- 
aging EdItor, 1839 York Street, Denver, Cob. Dale Rollins 177 The Oklahoma Annual Grasslands 
80206. 

Bill Stewart 179 Bringing Up the Scholars (poem) EDITORIAL CORRESPONDENCE, concerning 
manuscripts or other edited matters, should be Li Hui 180 Biological Replacement Control of addressed to the Technical Editor, 780 West 
Cool, Tucson, Arizona 85704 "Crofton Weed" 
RANGELANDS (ISSN-0190-0528) is published Virginia R. Yazzie 181 The Values and Uses of the Navajo six times yearly for $30.00 per year by the Forest Society for Range Management, 1839 York Street, 
Denver, Cob. 80206. SECOND CLASS POS- INTEREST AREAS: TAGE paid at Denver, Cob. 
POSTMASTER: Return entire Journal wIth ad- 183 Capital Corral dress change—RETURN POSTAGE GUARAN- 
TEED—to Society for Range Management, 1839 184 Current Literature York Street, Denver, Cob. 80206. 

186 President's Notes 

186 Executive Vice-President's Report 
188 Finances of SRM 

190 Members 

COVER: Antelope roam the range in this Western scene by photographer Jim Voakum. 



Ran gelands 9(4), August 1987 147 

The Conservation Reserve Program: An Economic 
Perspective 

E.T. Bartlett and W.L. Trock 

Editor's Note: Readers might be interested in obtaining further 
information on this program at the Conservation Reserve Program 
Symposium "Sociological, Ecological, and Economic Impact of the 
Conservation Reserve Program on Land Owners and Professional 
Managers" being held at The Regency Hotel, Denver, 16-18 Sep- 
tember 1987. 

Title XII of the Food Security Act of 1985 (1985 Farm Bill) 
initiated several conservation policies and programs includ- 
ing Sudbuster (Subtitle B), Swampbuster (Subtitle C), and 
Conservation Reserve SubtitIe D). Conservation benefits 
from the Conservation Reserve Program (CAP) include a 
reduction in erosion and sedimentation, improvement in 
water quality, and improvement in wildlife habitat. Other 
projected benefits are a reduction in commodity production, 
and, thereby, a reduction of ongoing commodity programs 
and an increase in commodity prices. 

Land owners enter a ten-year contract with the govern- 
ment to convert highly erodible cropland to permanent 
vegetative cover. The government will make annual rental 
payments, in cash or commodities, for the life of the contract; 
will cover half of the expense to establish permanent cover; 
and will provide technical assistance. The amount of the 
annual rental payment per acre is determined by a bid sub- 
mitted by the land owner, which may be accepted or 
rejected. The total goal for CRP is to enroll 45 million acres of 
highly erodible cropland over a five-year period. Land under 
contract may not be harvested or grazed although fee hunt- 
ing is permitted. 

Nineteen eighty-six was the first year of the program, and 
8.9 million acres were accepted in the Conservation Reserve 
Program. Accepted bids went as high as $90; the average 
rental rate was $45.52. Most of the acreage was in the Great 
Plains with Texas and Colorado each enrolling more than 1 

million acres each. 
There are nine acceptable practices, which include (1) 

establishment of introduced grasses and legumes, (2) estab- 
lishment of native species, (3) tree planting, (4) permanent 
wildlife habitat, (5) field windbreak establishment, (6) diver- 
sions, (7) erosion control structures, (8) grass waterways, 
and (9) shallow areas for wildlife. The majority of land pres- 
ently in the program will be planted to introduced or native 
grasses and legumes, widUfe habitat, and trees (except 
Christmas trees are prohibited). Most bids that have includ- 
ed tree plantings have been in the southern states. Proposals 
accepted for tree planting in 1986 included 582 thousand 
acres of cropland. 

Economics has had an influence on the Conservation 
Reserve Program from the beginning. Low prices and costs 
of other USDA programs were major reasons for CAP. From 
the first sign-up in March of 1986, farmers and ranchers were 
concerned with estimating bids that would at least break- 
even with alternative uses of the land. Factors that influenced 
the bid amount were the cost of establishing permanent 
cover, cost sharing with USDA, the value of crops formerly 
grown on the land, and the payments from participating in 
other agricultural programs. Establishment costs included 
cost of establishing a cover crop, cost of seedbeed prepara- 
tion, Cost of seed and planting, cost of weed control, and cost 
of maintenance. 

Actual requIrements for permanent cover establishment 
has varied by states with a committee in each state determin- 
ing minimum standards. Cost sharing is limited to those 
costs incurred in the establishment of permanent cover and 
does not include annual maintenance costs. Original esti- 
mates of establishment costs were based on seed prices of 
late 1985 and early 1986. However, there was a limited 
reserve of seed supplies, and 1986 seed harvest was the 
major source of seed for the program. The original goal of 
1986 was 5 million acres, which was exceeded by approxi- 
mately 4 million acres. The resulting seed demand increased 
seed price dramatically. The seed mixes were specified in the 
spring without knowledge of what species would be avail- 
able in what quantities. Thus, the original bids may have 
been low in many cases. 

There are numerous opinions on the economic impacts 
that the program will have over its 15-year life and beyond. A 
positive impact within any community is the initial expendi- 
ture for establishing permanent cover on CRP lands. Also 
important will be the annual rental payments to farmers and 
ranchers. For example, 273,000 acres have been accepted 
into CRP in Baca County, Colorado. At an average cost of 
$50 per acre for cover establishment, over $13 million will be 
spent in the initial establishment efforts. Rental payments, 
paid over a 10-year period, will be $110 million ($11 million 
per year for the period). 

A significant negative Impact will be the reduced sales by 
agribusinesses as farmers' needs for chemicals, equipment, 
fuels and other factors used in crop production. To minimize 
this impact, not more than 25% of the cropland in a county 
can be enrolled in CRP "except that the Secretary may 
exceed the limitation established ... in a county to the extent 
that the Secretary determines that such action would not 
adversely affect the local economy of such county." This 
limit has been exceeded in some counties. It should be 
pointed out that the $40 annual rental is a net return to the 
individual, which may exceed the net realized from cropping 
highly erodible lands. Also the bid rental is a constant 

Authors are range extension specialist and professor, Department of Range 
Science, and extension economist and professor, Department of Agricultural 
and Natural Resources Economics, Colorado State University, Fort Collins 
80523. 



148 Ran g&ands 9(4), August 1987 

amount for 10 years, while returns from crops are highly 
variable depending on weather and market prices. There is 
incentive for enrollment of considerable acreage. 

The reduced payments from other farm programs is also 
mentioned as a negative impact on local communities. Cur- 
rently, these payments are significant in counties where pro- 
duction of wheat and feed grains is important. Reduced 
deficiency payments, for exmple, should be recognized in 
the impact estimates. 

CRP has also had an Impact on land prices. Again in Baca 
County, rental under CRP for summer-fallow wheat land was 
almost 3 times cash rent, and for row-crop land 1.5 times 
cash rent (Reichenberger 1987). Thus, a market has been 
created for highly erodible land that is eligible for or enrolled 
in CRP. The higher rental rates have resulted in higher land 
prices. 

There is uncertainty as to what will happen after the 10- 
year contracts expire. Many remember the Soil Bank in 
which lands that were in the program were again plowed in 
the 1970's when crop prices increased, in fact, much of the 
acreage that is in CAP was in the Soil Bank. So these same 
erodible acres may again be plowed in the future if a profit 
can be made. 

Maintenance of eligibility for government programs de- 
pends on conservative use of plowed CAP lands. An approved 
conservation system must be in place so that the program 
benefits are not lost. 

Supporters of the CRP argue that there were no requ ire- 
ments on land entered in the Soil Bank regarding erodibiiity, 
so that not just highly erodible lands were enrolled. However, 
basic economic theory suggests that only the marginal land 
would be enrolled in either the Soil Bank or CAP as the more 
productive land would still earn more in crop production. 

There are other factors that have been included in Title XII 
that may impact plowing of CAP lands. The Sodbuster sub- 
title provides that if highly erodible land is plowed for annual 
crops without an approved conservation plan, producers are 
ineligible to participate in USDA programs including CAP. 
Thus, plowing these lands may be economically unfavorable 
for many producers. Similarly, the Swampbuster provides 
for loss of program benefits if wetlands are plowed for crop 
production. 

The Conservation Compliance subtitle provides that lands 
cultivated prior to enactment of the 1985 Act which are found 

to be highly erodible must be protected by an approved 
conservation system by 1995, if eligibility for benefits is to be 
continued. There are no guarantees that conservation com- 
pliance will be in force in 1996 or that there will be farm 
programs that would significantly impact producers cur- 
rently participating in CAP. As Aeichenberger (1987) pointed, 
"Economic climate a decade from now may not warrant 
participation in a farm program, if indeed one even exists at 
that time." 

Land can be used in livestock production after expiration 
of the contract period. But there are questions about what 
the condition of the permanent cover might be after 10 years 
of non use; and there is concern about the impact of use on 
livestock numbers and productivity. Protection of newly 
established vegetation is provided by the prohibition against 
grazing during the contract period. But subsequent use in 
livestock production is not regulated. 

Use of established cover by wildlife is permitted, even 
encouraged, by agencies concerned with fish and wildlife 
habitat. New plants, e.g., trees, must be protected from dam- 
age by rodents; but grass, trees, and water may be used by 
birds and animaisforfood and cover without restriction. Fee 
recreation, using CRP lands, may become a valuable source 
of income on some farms and ranches. 

Obviously, there are uncertainties with this program. Only 
those that enter the program before Oct. 1, 1987, will be 
assured of funding. After that date, funding becomes a part 
of the regular USDA budget appropriations process. Also, as 
less marginal land is entered to meet the 45 million acres 
target, higher rental bids will most likely be accepted. 

Because of the uncertainties, it will be beneficial to moni- 
tor the CRP program and study the actual impacts on erosion 
and sedimentation, crop production, farm operations, and 
economic viability of rural communities. Like many govern- 
ment programs, the actual results may be far from the 
intended results. If problems can be detected early, it may be 
possible to make midcourse corrections that will facilitate 
desired outcomes. 

Literature Cited 

Relchenberger, Larry. 1987. Reeling from the reserve. Farm Journal 
111(3):16-19. 

See SRM Notes with this issue for additional Information 
on the Symposium and registration forms. 
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Hunter-Rancher Relationships in New Mexico 
James E. Knight, Larry Foster, and Vernon D. Lansford 

Editor's Note: A good assessment of the problem. We can all take 
note of the message. 

Conflicts in New Mexico between hunters and ranchers 
have increased in recent years. This is evidenced by land- 
owner complaints and pressure by various sportsmen and 
livestock producer groups for legislation that would address 
the situation. In recent years rancher organizations have 
voiced displeasure with the New Mexico Department of 
Game and Fish's failure to control hunter trespassing on 
private land. The complaints have been related to hunters 
disturbing cattle and damaging terrain and ranch improve- 
ments. Sportsmen groups have complained of illegal posting 
of public lands and the negative effect of livestock grazing on 
public lands. Hunter groups have voiced displeasure at hun- 
ter densities and deteriorating game populations in some 
areas. 

To define the problems perceived by hunters and ranchers 
and to identify solutions suggested by the two groups, ques- 
tionnaires were prepared for ranchers and hunters concern- 
ing the 1982 deer hunting season. Many questions were 
asked of both groups, but several questions, such as ranch 
size, season hunted, etc., pertained only to one group. 

A list of almost 6,000 ranchers was compiled from various 
sources within the Cooperative Extension Service and other 
agricultural departments at New Mexico State University. 
The list was stratified by counties and 1,500 ranchers were 
randomly drawn. The questionnaire to the ranchers con- 
tained questions relating to the size and type of operation, 
hunting conditions on the ranch, types of problems encoun- 
tered with hunters, and possible solutions to the problems. 
The hunter group was selected by drawing the name of 3,000 
hunters from a list of 1982 licensed deer hunters supplied by 
the New Mexico Department of Game and Fish. The question- 
naire for hunters contained questions relating to the area 
they hunted, hunter pressure and experience with ranchers. 
Questions also pertained to observed problems and sug- 
gested solutions. 

Rancher Questionnaire 
Of the 1,500 ranchers that were sent questionnaires, 234 

responded for a response rate of 15.6%. 
There were not many differences in the responses when 

the surveys were stratified by ownership status. it was evi- 
dent by the written comments that large ranches with small 
amounts of private land didn't even try to control the 
hunters—even on the private lands. Sixty percent of the 
respondents said they allowed hunting on the private por- 
tions of the ranch. The larger ranches were more likely to 

allow hunting than the smaller ones. 
Ranchers were asked to estimate how many hunters they 

had on their ranch. This obviously was a difficult question. 
The answers varied from none to 2,000. The 2,000 hunters 
response came from a large ranch in Lincoln County, which 
is mostly U.S. Forest Service land. As expected, the more 
public land a rancher had, the more likely he was to perceive 
a large number of hunters. Of the ranchers having over 60 
deer hunters, 80% of these had less than half private land. A 
majority of the ranches reported fewer than 10 deer hunters. 

The most important part of the questionnaire was in identi- 
fying problems arid solutions to the problems. In order to 
address this, a list of problems was presented and the 
respondents were asked to indicate whether the item was a 
serious problem, a problem, or no problem at all. Of the 17 
items that respondents could choose from, two surfaced as 
serious problems—litter and trespass. Responses were strat- 
ified by location, ranch size, ownership, and several other 
characteristics. No matter how the questionnaires were strat- 
ified, these two problems were listed in at least the top four, 
and they usually ranked number 1 or number 2. Several other 
problems were cited with regularity throughout the study. 
Vandalism, the cutting of fences, stealing, and off-road vehi- 
cle damage were often listed in the top four. Trespass 
dropped in frequency, as would be expected, on ranches 
where much of the ranch was public land; since the ranchers 
could not keep hunters off, they therefore didn't consider 
trespass a major problem. 

The ranchers were asked that if they had serious problems, 
who did they perceive as creating the problems—rifle hun- 
ters, muzzleloader hunters, or archery hunters. The respond- 
ents indicated 93% of the problems were caused by rifle 
hunters and 4% by muzzleloader hunters. 

One question asked of ranchers was which hunters caused 
the most problems—in-state hunters or out-of-state hunters. 
Very little variation was seen among the ranchers, no matter 
how they were stratified. The main response indicated that 
about 90% of the problem was due to in-state hunters. We 
also found that the more public land found on the ranch, the 
greater was the percentage of out-of-state hunters that were 
believed to cause problems. 

Ranchers were asked what percentage of the total hunters 
caused problems. The mean response was that about 25% of 
the hunters caused problems. 

On the more positive side, ranchers were asked how to 
correct the hunter rancher problems. The responses tended 
to have the same possible Solution. Enforcing trespass laws 
was cited as the most popular solution to hunter-rancher 
problems (Table 1). There were small variations depending 
on how the other questions had been answered. For exam- 
ple, if a rancher had mostly public land he did not recom- 
mend controlling trespass since he didn't have this problem. 

James E. Knight is wildlife specialist, New Mexico State University Coopers- 
live Extension Service, Las Cruces, New Mexico 88003; Larry Foster is Beef 
Cattle Specialist, New Mexico State University Cooperative Extension Ser- 
vice; Vernon D. Lansford is a former research assistant, Department of Agri- 
cultural Economics, New Mexico State University. 
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Table 1. PerceIved solutions to hunter-rancher conflicts as identi- 
fied by New Mexico ranchers. 

Table 2. Perceived solutions to hunter-rancher conflicts as ranked 
by 1982 licensed New Mexico hunters (Total occurrences In top 5) 

Rank Solution 

1 Enforce trespass laws 

2 Allow no one to drive off established roads during the 
hunting season 

3 Stiffer fines for trespass 

4 Have Only one season 

5 More courtesy by hunters 
6 Have more game wardens in the field 
7 Shorten season 

Another suggested solution, which has since been imple- 
mented by the New Mexico Department of Game and Fish, is 
to allow no one to drive off established roads during the 
hunting season. The third most popular solution also related 
to trespass in that stiffer fines should be charged for trespass 
prosecutions. The fourth solution in popularity included hav- 
ing only one season per year rather than the stratified sea- 
sons presently used in New Mexico. The fifth solution was for 
the hunters to show more courtesy. Having more game 
wardens in the field and shortening the seasons were down 
the list on the possible solutions. 

Ranchers were asked to describe positive experiences 
they had had with hunters. Positive experiences varied, but 
some were related to allowing access to public land or hunter 
providing assistance to a rancher. Most said they had not had 
any. 

The respondents were also asked to select their most neg- 
ative experience. These answers were ranked by popularity 
and as expected, trespass was the number one negative 
experience. Other highly ranked negative experiences related 
to ranch damage such as cut fences or damaged tanks and 
windmills. Other negative experiences related to complaints 
by ranchers, damage to livestock, and public land access. 

The final question asked of ranchers was, who do you feel 
most represents you with hunting-related problems. The 
New Mexico Cattle Growers Association was indicated by 
31% of the people to represent the livestock industry on 
hunter-rancher problems. Nineteen percent of the respond- 
ents indicated no one represented them and 15% indicated 
the Department of Game and Fish represented the ranchers. 

Hunter Questionnaire 
Of the 3,000 hunters that were sent questionnaires, 682 

responded for a return rate of 22.7%. 
Respondents were asked to identify positive experiences 

they had with ranchers. Forty-five percent of the hunters said 
they had had no positive experiences with ranchers. It 
should be noted that this response could also indicate that 
the respondent had no contact with any rancher. Of the 476 
positive experiences identify by the respondents, 30% in- 
volved courtesy displayed by the rancher. Eighteen percent 
of the positive experiences were related to public land 
access. 

Respondents were asked to identify negative experience 

Rank Solution 

1. Accurate maps 

2. Courtesy by hunters 
3. More cooperation between the groups 
4. Public education 
5. Courtesy by ranchers 

6. Limit out-of-state hunters 

7. Prohibit off-road driving 

with ranchers. Sixty-seven percent reported they had had no 
negative experiences with ranchers. Again, it should be 
noted, this response could indicate the respondent had had 
no contact with a rancher at all. Of 198 negative experiences 
reported, 31% were related to public land access, 26% 
involved the lack of courtesy shown by the rancher, and 13% 
were related to trespass. 

Respondents were asked if they observed any hunter- 
caused damage. Forty percent of the respondents did not 
observe any hunter-caused damage and of the hunter- 
caused damaged that was observed, 28% of it was reported 
as being littering and 16% damage to habitat. 

With respect to who represented them in hunting matters, 
almost half the respondents reported that they were repres- 
ented by the New Mexico Department of Game and Fish. 
Thirty-one percent reported they were represented by local 
sportsmen's organizations and 6% by the New Mexico Wild- 
life Federation. 

The hunters were asked if resident or nonresident hunters 
were responsible for most hunter-caused damage. Of the 
383 respondents with an opinion, 47% reported out-of-state 
hunters were responsible for most hunter caused damage. 

As in the rancher questionnaire, the final two questions to 
the hunters dealt with identifying perceived problems and 
solutions to hunter-rancher conflicts. Respondents were 
asked to identify the top five causes of most hunter-rancher 
conflicts. Forty percent of the hunters ranked trespass or 
failure to ask permission as the number one cause of hunter- 
rancher conflicts. Fourteen percent of the hunters identified 
access denial to public lands as the number one cause of 
hunter-rancher conflicts. Thirteen percent of the respond- 
ents thought disrespect for others' rights was the primary 
cause of the conflicts. 

The final question involved ranking the top 5 solutions to 
hunter-rancher conflicts (Table 2). Twenty-seven percent of 
the hunters felt accurate maps that would identify public and 
private land were the primary solution to hunter-rancher 
conflicts. Ten percent of the respondents identified more 
courtesy by hunters as a primary solution. 

Discussion 

Many of the problems identified in this survey are what 
might be expected when dealing with large crowds. Litter 
and trespass are essentially crowd problems and the more 
people we have utilizing hunting lands, the more serious the 
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problem will be. Trespass was identified by both groups as 
being the most serious problem affecting hunter-rancher 
relationships. The solution to this problem, however, is iden- 
tified differently by the two groups. Most ranchers indicated 
enforcement of trespass laws would solve the problem. The 
majority of the hunters indicated the problem could be alle- 
viated by the availability of accurate land status maps that 
would provide identification of the private and public lands. 
Some of the hunter respondents also reported that this 
would be a way to prevent the illegal posting of the public 
lands. Both groups indicated a lack of respect of rights of 
others as a major cause of hunter-rancher problems. 

One major obstacle between better hunter-rancher rela- 
tionships is attitude. Some of the responses indicated 
ranchers and hunters think they are expected to feel some 
animosity towards each other. Occasionally respondents 
would answer questions in such an extreme direction that it 
was obvious their answer reflected a desire to influence 
biased results. In some cases the respondents would answer 
all the questions in the most negative manner possible. 

These respondents were obvious in the attempt to make the 
other group look irresponsible. It is probable that these types 
of attitudes are responsible for much of the strained hunter- 
rancher relationships existing today. 

Meetings between representatives of livestock and hunter 
groups have and should continue to be held. One of the main 
objectives of this survey was to indentify problems and solu- 
tions to problems. Only through a cooperative effort and 
more meetings between representatives can these solutions 
be implemented. 

The most positive factor this study revealed is a strong 
desire by most hunters and ranchers to mend the differences 
that affect their relationships. Ranchers are sincerely con- 
cerned about activities that affect their livelihood and the use 
of the land entrusted to their care. Hunters are concerned 
about their ability to utilize lands and resources they have a 
legal and moral right to utilize. Both groups have a common 
desire to maintain the quality of these lands and to ensure the 
long-range uses of the resources provided. Only through 
cooperation and a sincere concern for the rights of others 
will the activities of hunters and ranchers be compatible. 

Cooperative Projects Stretch Limited Range Improvement 
Funds 

Thomas C. Roberts, Jr. 

Clift Jordan, a cattle rancher from Kamas, Utah, and the 
Bureau of Land Management (BLM), in spite of depressed 
cattle prices and federal budget cutbacks, are putting in a 
well and pipeline. The pipeline starts at a well drilled by the 
BLM. Jordan has bought and installed the 1 1/2 miles of 
11/2-inch black plastic pipe. The pipeline opens up country 
that was previously only grazed when there were puddles or 
snow for the cattle to use for water. 

Jordan runs approximately 500 head of Hereford-Angus 
cross cattle on the Boulter Wash allotment in southeast 
Tooele County. He runs the cattle in a winter-spring season 
and feels they do well in the comparatively benevolent (com- 
pared to Kamas) climate. 

When asked how his cattle did on the mixed sagebrush- 
grass allotment, Jordan replied, "These cattle winter better 
here than anywhere else; they have a good variety of feed." 
The allotment has not only the sagebrush grass community 
type but some salt desert shrub, pinyon-juniper, and some 
crested wheatgrass seedings. He felt that "the pipeline will 
distribute the water so the cattle will have to travel no further 
than a mile for water. The cattle are in excellent shape year 
around, with most of the cows calving in 30 days, all of them 
in 60 days." Another question was how he felt the pipeline 

The author is a range conservationist out of the Salt Lake District Office, 
Bureau of Land Management. 

(with three troughs along its length) would improve the 
watering of cows that already use snow to some extent, 
Jordan replied, "The water system will insure that they stay 
in good shape when there isn't snow available and will keep 
the utilization of the allotment even." 

The fact that this is a winter allotment and the troughs 
which are being installed will need to have the ice melted has 
led to some innovative thinking. To overcome this problem, 
Clift and his son use a small propane catalytic burner. "Inter- 
estingly, when there is snow on the ground they drink very 
little water. It all depends upon the snow conditions," Jordan 
said. 

This is one example of the cooperative planning and exe- 
cution of a project that will lead to more even utilization of the 
forage resource and heavier calves. Wildlife will also benefit 
from this project. In exchange for some pipe, Jordan is going 
to install a pipeline spur for wildlife. The Bureau wildlife 
program has funded this aspect of the project and will con- 
tinue to provide water for deer and possibly antelope in the 
future. 

Across the valley, Cal Olsen and Bob Pehrson are putting 
in a fence with BLM supplied material. The fence will help 
implement an Allotment Management Plan (AMP) that they 
and the BLM have developed. Their allotment in eastern 
Tooele County includes some pinyon-juniper type that was 
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Ca/Olsen building his fence across the allotment. The prescribed 
burn is below him. 

treated with a BLM-funded prescribed burn last August. 
Once it gets two years' rest, it will be a functioning part of the 
Allotment. Also benefiting from the burn will be the wildlife. 
In June of last year a pipeline was installed from a small 
spring. The pipeline supplied two drinking troughs and two 
wildlife seeps. The seeps consist of two 25-foot pieces of 
perforated pipe buried at a shallow depth in the ground that 
are allowed to drip, creating habitat for small game. Joelle 
Buffa, the area wildlife biologist, feels that, "The seep areas 
together with the succulent forage created by the burn will 
improve sage grouse brood rearing habitat. Sage grouse 
populations have been decreasing in the Tooele County and 
these cooperative efforts between the livestock permittees, 
the BLM, and the Tooele Wildlife Federation volunteers can 
help to reverse the trend and increase the sage grouse pro- 
duction. (The Tooele Wildlife Federation will Construct the 
protection fence around the seeps.) The pipeline, burn, and 
seeps will also improve habitat conditions for mule deer 
which summer in the area." Again, the BLM will maintain the 
wildlife projects. 

Both of these are examples where the BLM and the rancher 
(and wildlife interests, too) are cooperating to the benefit of 
each. With tightening budgets, resulting in decreased appro- 
priations, this kind of cooperation is not on'y a nicety, but a 
necessity. Even in the best of times, this kind of cooperation 
can make money spread through more projects and can 

Members of the Tooele Wildlife Federation building a fence around the wildlife water development in the Boulter Wash allotment. 
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improve working relationships. In the next few years the 
money through BLM, Forest Service, and SCS will be very 
limited in most states for range and wildlife improvements. 
Already in the BLM the contributed funds or labor of a per- 
mittee is a consideration in rating the priority of a given 
project. It is a simple fact that there are more projects than 

there is money. A side benefit is that the cooperative work 
leads to excellent working relationships between people 
because of better communication and understanding. 

In conclusion, range improvement projects can be put in 
(implemented), even under budget cuts. Cooperation is 
going to help make them possible and frequently enjoyable. 

Electric Fencing 
Robert E. Steger 

Many popular trade magazines have articles about eco- 
nomical grazing management programs and mention that 
several miles of electric powered fencing were used. Many 
people have had a previous bad exposure to early day elec- 
trical chargers. What is this new interest in electric powered 
fences? Do these successful managers have knowledge that 
is unknown? 

—These questions are best answered by three facts about 
electric fences: 

—They are effective. 
—They are relatively inexpensive. 
—They provide flexibility. 

Effectiveness 
A properly planned and constructed electric powered 

fence which utilizes the latest technology is effective, It is 
different from conventional fencing. An analogy might be 
drawn to be first exposure of the early day Hereford breeder 
to his first Brahman bull. Now, consider the current popular- 
ity of Bradford cattle. 

Essential prior planning can significantly enhance the 
effectiveness of electric powered fences. Animals cross fen- 
ces for two reasons—to get something to eat or to join other 
animals. Specially prepared training areas greatly increase 
the effectiveness of electric fences. Electric fencing effec- 
tiveness is due to the establishment of a mental barrier for the 

Author is in public relations, Twin Mountain Supply Co., Inc., San Angelo. 
Texas. 

animal. Animals such as horses, bulls, and bison, which are 
difficult to contain with conventional physical barrier fences, 
are more easily contained with electric fences. 

The question is often asked, "Are the new energizers 
("New Zealand type") more effective than earlier day models 
("weed chopper type")? The answer is a definite "yes." The 
"New Zealand type" have a high voltage and a low impe- 
dance. They operate at a voltage of 4500 to 6000 volts at a 
relatively high amperage as compared to other energizers. 
They are safe due to the short duration of the pulse, and 
some units are U.L. approved. This higher voltage and 
amperage is possible through larger capacitors and a pulsat- 
ing current. The pulses occur at a rate of approximately 55 
per minute. The end result is that much of the current passes 
through the wire, even under relatively heavy vegetational 
loads. Also, the continuous recurring pulses serve as a 
follow-through if the animal persists in touching the fence. 

The safety feature of these electric currents lies with the 
short duration of the electric pulse; second. Also, 
smooth wire is used instead of barbed wire so that animals 
can easi'y get away after being shocked. 

The animal being controlled determines the amount of 
current needed in an electrical fencing program. Cattle, 
horses, and swine are quite easily contained with 2000 to 
3000 volts. Sheep and goats, on the other hand, require 3000 
to 4000 volts. Wildlife and predators usually require in excess 
of 4000 volts. The ho'low hair of deer provides a degree of 

continuous connections using 
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voltage)) Round fiberglass rod 
•••7 post a/drilled holes 

'gaIvanize0 grouna rod 
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insulation from the electrical charge. Canines are sensitive 
to electricity, but a hungry, persistent coyote needs an effec- 
tive barrier to discourage his intentions for a lamb dinner. 

Inexpensive Fencing 
The total quantity of materials and labor for construction is 

generally less for electric powered fences than conventional 
barbed wire or net wire fences. Comparatively speaking a 
four-wire fence on smooth terrain would cost about one-half 
as much as a four-wire barbed wire fence or one-third of the 
price of a net wire fence. Typical costs in Central Texas for 
labor and materials for one mile of net wire fence (1047-6-12 
1/2 net wire with one strand of barbed wire on top), without 
rock, is $.95/ft. ± lOc/ft. (approximately 40% materials and 
60% labor). The reduction for electric powered fences is 
based principally on fewer posts being required (spacing up 
to 80' to 100' apart), the economical high-tensile wire, and 
reduced labor. 

Understanding certain features about energizers (chargers), 
high-tensile wire, and post-insulator combinations can be 
helpful. Energizers, for example, of the "New Zealand type" 
vary mainly in their source of power requirement and the size 
of the capacitor. The specific energizer selected will have 
either battery, solar, or plug-in requirements for a source of 
power. Capacitor size determines the distance that a charge 
can be transmitted along the wire. 

The principal limiting factor determining energizer effi- 
ciency may be proper grounding. Three or more ground rods 
may be necessary to obtain a proper ground. Ground rods do 
not all have to be at the energizer, but may be attached to the 
ground wire along the fence when both ground and hot wires 
are needed in dry areas. If more than one energizer is used, 
each must work independently and have its own ground 
rods. Do not use existing ground rods for power or telephone 
facilities. 

A new development in energizers eliminated the guess 
work about adequate grounding and shorts on the fence. 
The "Smart" Series 5 Energizers are now available that have 
individual lights that indicate (1) inadequate grounding, (2) 
trouble on the fence, and (3) output of current. The Pel 
Electric Fence Systems of New Zealand is the only company 
that offers an energizer with these features. 

Protection of the energizer from lightning damage often 
saves time and money. A voltage spike protector at the 
grounded plug-in for 110 volt supply reduces hazards of the 
lightning coming through the power source. Lightning arres- 
tors and induction loops can also prevent damaging high 
voltage coming through the fence to the energizers. The 
Series 5 energizers have more internal protection from 
lightning with additional fuses and breakers. 

Wire size for electrical current is similar to pipe size for 
transporting water. The 121/2 gauge wire is large enough to 
transport current from one to one hundred-plus miles. The 
high-tensile wire with 1,308 pounds breaking strength and 
170,000 psi tensile strength is adequate for a well-construc- 
ted electric powered fence. The ultra high-tensile wire has a 
greater strength, but is more expensive and much stiffer, and 
offers no real, useful advantage except in the case of non- 
electrical fences. The Class III wire galvanization provides 
almost three times as much protective coating as on tradi- 
tional net or barbed wire. This heavy protective coating 

is good in areas of potential high corrosion such as the salty 
conditions along the coast, or in industrial areas with large 
amounts of acid deposits. 

The post-insulator combination is a major factor in the 
appearance and effectiveness of electric powered fencing. 
The fencing technique works best when the wires are free 
running through the post and/or insulators. If an animal 
inadvertently runs into the fence, it is thrown back away from 
the fence. When wires are tied to the post, the posts may not 
be able to regain their upright position when an animal has 
hit the fence. Free running wires are able to regain their 
original position with posts left upright. 

The best and most trouble-free fence post has been the 
self-insulating round fiberglass (sucker rod) post with holes 
drilled through the posts. These durable posts can be driven 
most places that a steel T-post is used. These round posts 
can be fitted with steel galvanized torsion springs to hold the 
wire and to allow wire height to be adjusted or additional 
upper wires added. 

Fiberglass T-posts are self insulating, but are usually more 
expensive than the fiberglass sucker rod posts, and are not 
as durable. Also, the wires are not as free when clipped or 
tied to the posts. 

Steel T-posts are durable and often the least costly at the 
time of installation. The same can be said about rebar. How- 
ever, insulators must be installed, which adds to the cost, and 
they do not have the flexibility required. The problem with 
using any steel posts is the potential for grounding the 
intended hot wire, thereby rendering the total fence ineffective. 

Structural tubing and wooden posts work well, but require 
more labor to install and require Insulation (except for high- 
density woods). Cedar posts of 2 1/2 to 3 in diameter are 
economical and work well for these fences. Plastic pipe 
(PVC) has been reported to be a conductor of electricity. 

Recently, manufacturing techniques and improved chem- 
istry for high-density polyethylene insul-tubing or insulators 
have allowed for extra long life of insulators. The materials 
that these insulators are made of have been used in New 
Zealand for 20 years without problems of weathering. Other 
plastic insulators may weather crack in a year or less. The 
traditionally used porcelain insulators are good until the 
surface is cracked or broken. Broken porcelain insulators, 
especially when attached to steel posts, have very poor insu- 
lation capabilities. 

A few special tools make construction and checkups of 
electric powered fences easy. These include the spinning 
jenny (wire dispenser) to help dispense the somewhat stiff 
high-tensile wire; the nicopress tool (crimping tool) and 
sleeves (wire splices) for fast, strong splices, as well as excel- 
lent connections; and the chain removable tool with clamps 
to grasp the smooth wire for stretching, and voltmeter testers 
to find the occasional short. 

They Add Flexibility 
The flexibility afforded by electric powered fencing makes 

it a valuable tool for a rancher, farmer, researcher, bee 
keeper, livestockman protecting hay stacks from wildlife, or 
a housewife keeping dogs and racoons out of the garden, to 
name a few. The rancher that leases ranch land can often 
re-fence with electric powered fences cheaper than to repair 
old fences. Also, land that is currently unfenced and ungrazed 
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can be economically fenced. 
Providing insulation for all wires provides two benefits. 

The location of ground or hot wires can be changed if all are 
insulated. The performance of the energizer is improved 
when all wires are insulated. The performance of the ener- 
gizer is improved when all wires are insulated. 

In areas of extreme hot and cold where wire tension is a 
problem, or where it is necessary to lay fences down during 
the winter, the inline wire strainer (serves as a stretcher for 
later taking up wire slack), is a valuable tool. On some wire 
strainers, a small tool or crescent wrench is all that is 
required to adjust wire tension. Tension springs can also be 

added to maintain wire tension, but are more costly, and not 
necessary in all situations. 

Flexibility in grazing management can be maximized when 
numerous pastures or paddocks are created through fenc- 
ing. Specific improvements through labor saving, improved 
forage quality and production, protection of newly seeded 
areas, improved animal husbandry, fewer hunter-I ivestock 
related problems, and even increased watershed protection 
can be a few of the benefits derived as a result of economical 
fencing. Fencing may well be one of the few effective, 
proven, and economical techological tools available to the 
resource manager in today's troubled economy. 

Long-Lived Grazing Study Becomes an Idaho Tradition 
George Savage 

Editor's Note: Readers may wish to read the article 'Experimental 
Area Renamed for Idaho Range Professor" which appeared in the 
February 1985 issue of Rangelands 7(1):46. 

A grazing study begun over 32 years ago in southern Ida- 
ho's Raft River country may well be one of the longest- 
running research projects now extant anywhere. Over those 
three decades-plus, the study has developed and provided 
rangeland management strategies currently used through- 
out the Intermountain region. But what's special about this 
project is not just its results, not just its longevity, but the fact 
that few research projects have so immediately and inti- 
mately united a university, public agencies, and private Citi- 
zens in working toward a common goal. 

The study's origin lies in halogeton—a poisonous weed 
that moved into western rangelands in the '30s and '40s, 
threatening their viability for grazing. The study's subject is 
crested wheatgrass—a hardy perennial imported from Asia 
in the 1 890s. The study's keystone is Lee A. Sharp, a Univer- 
sity of Idaho range resources professor and faculty member 
since 1949. 

The study story begins in the early '50s, when the Bureau 
of Land Management seeded some 200,000 acres of Western 
rangelands with crested wheatgrass. The bureau's idea was 
to control the poisonous annual weed by putting it up against 
a tougher competitor. As Sharp explains, "The best way to 
control halogeton is to put in a perennial grass that will 
out-compete it, not spray it with poison." 

The crested wheatgrass took, and it did contain the halo- 
geton. That question was answered. But others remained. 
What to do with the crested wheatgrass? How was it to be 
managed for grazing? 

Enter Lee Sharp. Through the early '50s, Sharp, then a 
young assistant professor of range resources, gravitated 
among academia, cattle country, and the federal govern- 

ment, selling the need for a long-term study of crested 
wheatgrass. He was persuasive. In 1954, a union of the Uni- 
versity of Idaho, southern Idaho cattlemen, and the Bureau 
of Land Management established the Point Springs Range 
Experimental Area—960 acres of depleted, halogeton-infested 
sagebrush range dedicated to answering the crested wheat- 
grass questions. 

The University provided the science, the ranchers pro- 
vided the cattle, the BLM provided the land, and everybody 
provided the plain hard word necessary to carry out the 
project: sagebrush to be cleared; wheatgrass to be planted, 
clipped and sampled; cattle to be weighed. Sharp provided 
the research acumen, the tenacity, and the spirit. 

As the years passed and the research continued, the rela- 
tionship among the cattlemen, range scientists, and BLM 
personnel was cemented through a common goal, shared 
work, and mutual respect. The yearly "weigh-off" of the cat- 
tle, necessary to the research, became an annual tradition in 
the Raft River country, a much anticipated reunion of old 
friends. And those original 960 acres have now grown to 
7,000 as more and more ranchers have become supporters of 
the crested wheatgrass project. 

Over those years, too, Lee Sharp—now senior faculty 
member of the UI College of Forestry, Wildlife and Range 
Sciences and former head of the Department of Range 
Resources—has become synonymous with crested wheat- 
grass and Point Springs. In 1984—on the occasion of the 
area's 30th birthday—that synonymity was made official. 
The Point Springs Experimental Area was renamed the Lee 
A. Sharp Experimental Area. 

On that occasion, too, Sharp's work was lauded by BLM 
Director Robert Burford, who also presented Sharp with a 
letter of appreciation from Interior Secretary William Clark, 
citing his "outstanding contributions to grazing manage- 
ment practices on public lands." 
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Last year, at a ceremony held at Point Springs on June 25, 
in conjunction with the annual "weigh off," the Lee A. Sharp 
Experimental Area was dedicated by University of Idaho 
President Richard Gibb as the University's southernmost 
Idaho research station. 

And more commendations for the study came from those 
in a good position to know—southern Idaho ranchers and 
study cooperators. "We wouldn't have cattle here anymore 

without it," said Glenn Parks. Lindy Neddo echoed the sen- 
timent: "We wouldn't be in the cattle business anymore with- 
out this operation." Dale Pierce added that the range's graz- 
ing capacity has doubled because of the study. 

Delmar Vail, state director of the BLM and Sharp's former 
student, reminisced about his one-time mentor and summar- 
ized his accomplishment. "We had crested wheatgrass 
then," (he said), "but we didn't know how to manage it. Lee 
came in and showed us how with his experiments. Now the 
research is more valuable than ever and the BLM is proud to 
cooperate by providing land for the experimental area." 
have been seeded to crested wheatgrass, and the work of 
Sharp and his colleagues—really friends—has contributed 
and will continue to contribute to the management strategies 
on those rangelands, and to the rehabilitation of deteriorat- 
ing lands. 

Collaterally, but certainly not least in importance, is the 
fact that the Lee A. Sharp Experimental Area provides a 
unique facility where, said John C. Hendee, dean of the 
University of Idaho College of Forestry, Wildlife and Range 
Sciences, "we can train range managers who have practical 
knowledge as well as book and classroom learning. It adds to 
the kind of field-oriented program we like to emphasize in 
our college." 

UI President Richard Gibb's opinion is that "this is the kind 
of service, education, and cooperation that land-grant uni- 
versities were established to do, and we need to do more of 
it." 

In the meantime, the work goes on at the Lee A. Sharp 
Experimental Area—not just on crested wheatgrass, but on 
other range plant species, on breeding to improve species, 
on combating sagebrush re-invasion, and in other range 
management areas. The coalition that Sharp built continues, 
still directed by Lee Sharp, as not just a grazing study pro- 
ject, but as a southern Idaho tradition whose activities affect 
the whole Intermountain region. 

Wildlife on Rangeland 
What: Many kinds of birds and animals live on rangeland. A 
management plan should consider practices that improve 
conditions for wildlife. Different kinds of wildlife have differ- 
ent needs. Your local Soil Conservation Service can assist in 
identifying these needs and selecting the kinds of manage- 
ment necessary. 
KInds of WIldlIfe: Identifying the kinds of wildlife is neces- 
sary because management will differ for different species. 
Deer, for example, need browse, forbs, and grasses for food 
and timber or brushy areas for cover. Quail feed on weed 
seed, nuts such as acorns, and seeds of certain grasses and 
shrubs. They prefer a mixture of wooded and open areas with 
small plots of low shrubs or vines for cover. Normally man- 
agement will be for several different kinds of birds and anim- 
als and the needs of each will have to be met. 
Management: Grazing Systems. For proper use of vegeta- 
tion, develop a grazing system that allows livestock and 
wildlife to harvest the forage without overgrazing. This pro- 
tects the quality of the forages, provides wildlife cover, and 
prevents erosion. Grazing systems where livestock are con- 
centrated and rotated between pastures reduces some of the 
competion with wildlife. 
Revegetation. Some grasslands do not have adequate plants 

to meet the needs of livestock, wildlife, or erosion control. 
These areas need to be reseeded. When reseeding, consider 
including plants that have special value for wildlife. 
Water. Water is as important to wildlife as it is to livestock. 
Reliable and well distributed supplies of water should be 
provided and maintained. 
Brush Management. Controlling brush can help improve 
grasslands for livestock and wildlife. But it must be done 
properly and in harmony with other conservation practices. 
If poorly planned and not followed with good grassland 
management, it can harm the habitat for wildlife. One 
method of brush control is prescribed burning. If this method 
is used, a burning plan should be developed to meet the 
objectives of the rancher. Patterned brush control or leaving 
strips or mottes of brush in pastures increases the edge 
effect and enhances wildlife habitat for many species. 
Summary: Wildlife can exist in harmony with livestock oper- 
ations on rangelands if wildlife needs and species are inven- 
toried and included in the management plan. 
Where to Get Help: For more information on range man- 
agement, contact the local office of the U.S. Department of 
Agriculture's Soil Conservation Service.—from Fact Sheet, 
USDA, SCS, January 1985. 
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H. Wayne Springfield—Southwestern Range Ecologist 
Jerry R. Cox, Thomas N. Johnsen Jr., and Howard L. Morton 

H. Wayne Springfield, a U.S. Forest Service rangeland 
researcher, retired with 30 years of service in 1977. During a 
30-year career in range research he published 79 scientific 
and popular articles. Typical examples of his significant con- 
tributions are determining how to plant, establish and man- 
age crested wheatgrass, germination requirements for shrubs, 
and methods for establishing forage species on mine spoils. 
He is not well known within the Society for Range Manage- 
ment, but much of our current research is based on his work. 

After completing a B.S. in biology at the University of New 
Mexico, H. Wayne Springfield intended to begin medical 
school in the fall of 1942; however, World War II interrupted 
his plans. After the war SpringfieJd was stationed at Biarritz, 
France, where he attended the American University and 
enrolled in an introductory course in range management 
taught by John Fenley, a range ecologist from Nevada and 
brother-in-law of Ken Parker, a pioneer in semidesert grass- 
land research. 

Stimulated by Fenley, Springfield enrolled at Colorado 
State University, completing undergraduate course work in 
1946. He then enrolled at the University of Arizona and 
received a Master of Science in botany and range ecology in 
1949. While continuing to work as a scientist for the Forest 
Service, he enrolled at Texas A&M in 1950 and completed 
requirements for a Ph.D. in range management at Texas 
A&M in 1959. 

Springfield began his research career with the Forest Ser- 
vice in New Mexico during 1947. His first assignment was to 
plant introduced and native grasses at high elevation pine 
forest-range sites, and determine which grasses would 
emerge and persist. He found that crested wheatgrass was 

easy to establish, was widely adapted, and that herbage 
production was influenced by winter and spring precipita- 
tion. Additional studies showed that crested wheatgrass 
should be planted between June and November. Springfield 
then determined the practical effect of row spacing on com- 
petition, vigor, and production of crested wheatgrass. He 
found that 10 lbs/acre of crested wheatgrass seed planted in 
8-inch rows produced a viable stand if 1 plant per 12 inches 
of row space survived. 

Springfield seeded crested wheatgrass and native grasses 
in combination, and began grazing studies to determine 
proper use based on weight gains of cattle and sheep. These 
studies illustrated the need to consider plant palatability 
when designing a seed mix for rangeland planting. A general 
conclusion was that livestock distribution might be improved 
by seeding highly preferred grasses on areas which receive 
light use, and by seeding less preferred species on heavily 
used areas, such as those near water. Daily cattle and sheep 
gains were greatest on lightly used crested wheatgrass pas- 
tures when grazing occurred in late spring and summer. 

Springfield found that crested wheatgrass herbage pro- 
duction was more dependent on winter and spring precipita- 
tion rather than livestock use, if herbage removal did not 
exceed 70%. Herbage removal was determined by ocular 
estimate, actual weight, and the grazed plant method to 
determine which method was most reliable and easiest to 
use in the field. The grazed plant method was selected as a 
dependable and quick technique. 

In 1963, Springfield initiated a 10-year study to identify 
problems associated with field germination of shrubs. Re- 
search efforts were concentrated on fourwing saitbush and 
winter fat because of their wide range of adaptability, rela- 
tively high nutritive quality, and value to both wildlife and 
livestock. Results showed that seed viability and germination 
of both species were dependent on collection year, time of 
collection among years, seed size, soil type, moisture stress, 
temperature, cold storage, and planting depth. 

Direct transplant studies were used to complement germi- 
nation studies. Springfield transplanted hundreds of plants 
of more than 30 species of shrubs at 10 field locations to 
determine site-adaptability characteristics. Springfield states: 
"Just planting seed and keeping records of what happened 
was not a true test of adaptability." By using transplants 
Springfield bypassed failures associated with climate and 
soils that often are responsible fora plant being classified as 
"non-adapted." 

Springfield conducted revegetation trials on mine spoils 
and found that seeding success depended on precipitation 
and evaporation rates. Paraffin and polyethylene catch- 
ments increased soii moisture in the root zone by 20 percent 
even if less than 0.3 inch of precipitation was recorded. 
Additions of organic materials (sawdust, manure, straw and 

Authors are range scientist, research agronomist, and supervisory plant 
physiologist, respectively, U.S. Department of Agriculture, Agricultural Re- 
search Service, Aridland Watershed Management Research Unit, 2000 East 
Allen Road, Tucson, Arizona 85719. 



158 Ran gelands 9(4), August 1987 

bark), nitrogen fertilizers, and top soil had little or no effect 
on the emergence and early growth of shrubs and grasses. 
However, growth following emergence was improved with all 
additions. 

H. Wayne Springfield currently lives in Sun City, Arizona. 
n a personal Interview he summarized his experience in the 
following manner: "We were the individuals who conducted 
research as traveling bands of gypsies, spent nights in the 
field, and cooked over open camp fires. Results of our stu- 
dies, even when completely valid, were not alwaçs accepted 
by statisticians." Throughout his career, and oftthi with a 
limited budget, Springfield was both scientist and techni- 
cian. His research was conducted in the field, in vacant lots 
within the city of Albuquerque, and, when needed, at home in 
a garage. Regardless of the circumstances, Springfield was a 
dynamic researcher and we hereby recognize his outstand- 
ing contributions to Range Science and Management. 
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George Elmo Glendening—An "Unknown Star" in South- 
western Range Research 

Jerry R. Cox, Thomas N. Johnsen, Jr. and Howard L. Morton 

Students of range management are often unaware of our 
founders and their contributions to current thinking and 
research approaches. While we searched the literature on 
the development of artificial revegetation of southwestern 
semidesert grasslands, a number of relatively unknown 
scientists emerged who had an effect beyond their publica- 

tion record. George E. Glendening was such a person. He 
published 37 articles, 10 of which are found in various jour- 
nals; the remainder are in publications directed toward 
southwestern ranchers. The popular publications stressed 
the need for fundamental research and the application of 
research findings to rangeland problems. Although his 
works are rarely cited, his ideas can be seen in most issues of 
the Journal of Range Management and Ran gelands under 
topics of forage production, utilization, revegetation, soil 
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and water requirements of plants, selective control of unde- 
sirable plants and the presentation of research findings for 
ranchers. Glendening criticized those who tried to short-cut 
the hours of tedious research, freely shared ideas, and is 
recognized for dedication, constructive thinking, and the 
development of new ideas which have made the science of 
range management a reality. 

George E. Glendening was born on April26, 1912, at Plain- 
ville, Kansas. The family, considered wealthy by standards of 
the time, raised wheat and cattle, operated a slaughter 
house, meat market, and grocery store. The family moved to 
Arizona in 1919 due to the father's failing health. When he 
died in 1921, George and his brother Fred delivered news- 
papers to supplement the family income. After high school 
graduation in 1929, he attended Oklahoma State University 
to study agriculture, but he returned to Phoenix to attend 
Phoenix Jr. College and later transferred to the University of 
Arizona, receiving a Bachelor of Science in agriculture in 
1933, and a Master of Science in botany in 1939. 

In the fall of 1933 a Junior Range Examination was offered 
at the Tucson Post Office as part ot the National Recovery 
Act. The examination, consisting of equal parts of animal 
husbandry and botany, was used to select applicants for the 
Forest Service Research Organization. Only 2 applicants 
passed the difficult test: Glendening and Robert R. Humph- 
rey. Both were hired by the Forest Service Research, begin- 
ning their professional careers at the Santa Rita Experimen- 
tal Range near Tucson (personal communication, R.R. 
Humphrey). 

Professional Accomplishments 
Pre-World War II. 

Shortly after being hired by the Southwestern Forest and 
Range Experiment Station as a Junior Range Examiner and 
Assistant Forest Ecologist, Glendening was charged with 
developing revegetation techniques and determining meth- 
odology to estimate animal utilization. A study was initiated 
to determine the importance of litter on germination of per- 
ennial grasses. He found that 1 inch of barley litter, placed 
over a seeded plot, increased germination over 20 times that 
of untreated plots. Realizing the importance of litter, but also 
aware of the prohibitive cost of barley straw and its transpor- 
tation to remote areas, he suggested the use of natural litter, 
such as broom snakeweed or burroweed. Roughing up the 
soil 2 years before planting with farm implements and 
reseeding into a litter base of annual forbs and grasses was 
recommended. During periods of drought, litter had little 
effect on germination. Glendening transplanted Rothrock, 
sprucetop, and black grama grasses. Transplant survival was 
37 percent on sandy and loam soils but no plants survived on 
clayey soils where erosion continued to accelerate. 

He incorporated litter to prevent sheet erosion and increase 
infiltration into fine textured soils. Litter treatments did not 
improve germination or seedling survival, but when soil from 
areas supporting perennial grasses was spread on "adobe 
flats", they were successfully revegetated. The technique 
was recommended only for use on small critical areas where 
erosion threatened personal property. 

Management implications based on litter and reseeding 
studies stressed the need for reorganizing grazing systems. 
A rest period was needed to replenish plant vigor and restore 

litter to protect seedlings from high soil temperatures and 
erosion. Glendening questioned the use of highly palatable 
climax grasses in revegetation trials. As an alternative, he 
suggested the use of "less desirable species" such as tangle- 
head and alkali sacaton. These species could then be used 
during the growing season to provide rest for upland peren- 
nials. Results of transplanting and reseeding research efforts 
in Arizona, New Mexico, and southwestern Texas were inte- 
grated into a single publication which gave species and seed 
mixture recommendations based on elevation, rainfall, and 
adaptation trials of native and introduced grasses. 

By the late 1930's, it was apparent that fundamental con- 
cepts of ecology had to be expanded to include grazing 
animals and their impact on semidesert grasslands. In 1942, 
Bill McGinnies, Ken Parker, and Glendening published 
"Southwestern Range Ecology." The text provided a current 
literature review of ecological principles and stressed litter 
management (utilization). 

Glendening authored and co-authored a series of articles 
dealing with concepts, methodology, and limitations of plant 
utilization. In 1941, he was promoted to Associate Forest 
Ecologist and assigned a leadership role for the develop- 
ment of range utilization standards on Arizona pine-bunch- 
grass ranges and central Arizona chaparral ranges. Re- 
search efforts, however, were interrupted when Glendening, 
a Commissioned Officer, was called to active duty in the U.S. 
Army Air Corps. 
Post-World War II 

After World War II, Glendening returned to the Santa Rita 
Experimental Range, where he was employed as a work 
center leader and completed a classical publication on live- 
stock preferences as influenced by water distribution, topo- 
graphy, species palatability, and multiple use in pine-bunch- 
grass ranges. He conducted basic ecological research which 
identified the reasons for the spread into and persistence of 
velvet mesquite in desert grasslands. 

In 1949 he began a series of popular articles to educate 
ranchers on the application and usefulness of herbicides. He 
discussed the philosophy, methodology, and need for selec- 
tive herbicides for control of mesquite, cactus, and juniper. 
He also determined that 2,4-0 was neither harmful to sheep 
nor inhibited the germination of mesquite. 

Glendening left the Forest Service in 1954 and was 
employed as Agricultural Manager and Advisor for Copper 
State Chemical in Arizona. He advised ranchers on the use of 
insecticides, herbicides, and fertilizers on rangelands and 
irrigated pastures. 

After three years, he returned to the Forest Service and 
began studies to mechanically control chaparral with herbi- 
cides and with fire. He showed that allelopathic chemicals 
were present in chaparral litter and was instrumental in 

developing fall burning techniques to reduce erosion and 
increase natural revegetation of perennial grasses on steep 
slopes. 

George E. Glendening died of a heart attack on December 
30, 1963, at age 51. A testimony presented to his family from 
his coworkers states that he was "A man who gave his best." 
However, he was much more than that: Glendening was an 
active thinking force who constantly conceived and shared 
new, relevant ideas, always trying to put them to work for 
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these accomplishments we salute George E. Glendening, an 
"Unknown Star" in Southwestern Range Research. 
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14) Issue 286: Bibliography: literature concerning prairie dogs. 
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Send requests for individual bibliographies or for a yearly sub- 
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Measuring Management Objectives with Condition Classes: 
Time for a Change 

Don Floyd and Bill Frost 

The concept of range condition is very important in range 
management and is widely used and accepted. Yet confu- 
sion continues among public land users and policy makers 
about what is being measured and how condition ratings 
should be interpreted. The lack of understanding about 
range condition and the lack of a precise definition of range 
condition creates policy problems for public agencies and 
ranchers as well as for field managers who must determine 
the success of their management programs. 

Confusion surrounding the use of the range condition 
concept has, in part, come from determining condition with 
an ecological approach and then interpreting the results as if 
they were derived from a productivity approach. 

Most federal land management agencies use ecologically- 
based methods for determining range conditions based on 
the "climax" approach proposed by Dyksterhuis (1949). 
These methods assess Condition by measuring the similarity 
of the present vegetation with the Climax or potential natural 
community. Condition assessment is not aimed at providing 
information about the Current productivity of the resource 
(Hacker 1973) but to determine how use is Changing or has 
changed the resource. With this approach current productiv- 
ity and range condition are two separate attributes of a 
rangeland. 

Another approach, productivity-based methods, measures 
range condition in terms of the Current productivity of the 
resource for a particular use. An example of this approach is 
the resource value rating proposed by the Range Inventory 
Standardization Committee (RISC, 1983). Excellent condi- 
tion in this approach is the most productive state for a partic- 
ular land use. Classification by this method is an index of the 
suitability of an area for a particular purpose at one point in 
time. 

On public lands the confusion on classification has serious 
consequences. Conservation organizations and the courts 
have consistently suggested that rangelands in "good" or 
"excellent" condition are producing at or near their potential 
while ranges in "fair" or "poor" condition are producing only 
a fraction of their potential. 

The assumption that rangelands in "poor condition" pro- 
duce less vegetation than rangelands in "good" or "excel- 
lent" Condition should not be accepted without a case-by- 
case examination. Research recently completed at the Uni- 
versity of Arizona indicates that rangelands in "satisfactory" 
condition do not necessarily produce more vegetation bio- 
mass than rangelands in "unsatisfactory condition" (Frost 
1986). 

In southern Arizona, range sites dominated by Lehmann 

lovegrass are classified as being in unsatisfactory ("fair" or 
"poor" condition) because Lehmann is an introduced spe- 
cies. Yet herbaceous biomass production on many of these 
sites is significantly greater than that of "excellent" condition 
range dominated by native bunch grasses. 

In recent years conservation groups like the National Wild- 
life Federation (NWF) and the Natural Resources Defense 
Council (NRDC) have criticized the BLM's management of 
public lands because of "unsatisfactory" range condition 
(Wald and Alberswerth 1985). The authors argue that "less 
food and cover is available for wildlife" on rangelands that 
are in unsatisfactory condition. While this statement is true in 
some instances, it is not Correct in all situations. 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." Generalizations like these should not be made 
without considering the particular needs of a wildlife spe- 
cies. Climax or near-climax condition is not necessarily the 
best state for a given use (Smith 1979). Few federal lands 
(other than national parks) are managed in an attempt to 
restore climax conditions. 

The problem with our current use of ecologically based 
condition estimates is that they have very little use for eval- 
uating how well federal and state agencies are managing 
public rangelands for wildlife habitat and/or livestock pro- 
duction. The General Accounting Office (GAO 1982) reported 
that the BLM's current method of determining range condi- 
tion (the ecologically based approach) is not directly related 
to management objectives. 

What Congress and public interest groups need is a classi- 
fication system that determines whether or not public land 
managers are meeting the management objectives outlined 
in legislation such as the Federal Land Policy and Manage- 
ment Act (FLPMA) and the Public Rangelands Improvement 
Act (PRIA). Are the public lands being managed in a manner 
consistent with Congressional intent? The question can not 
be answered given our current methods of rangeland evalu- 
ation. 

Management objectives on Forest Service and BLM lands 
do not relate well to ecological classes. An ecologically 
based range condition rating is at best an indirect measure of 
the efficacy of land management programs. Consequently, it 
often yields an inaccurate measure of whether or not the 
agency, the permittee, and participating conservation groups 
have been effective in achieving their management goals. 
The public would be better served by an evaluation system 
that measures changes in soil erosion rates or in populations 
of target species. 

Regardless of the approach used to assess range condi- 
tion, the methods used should always be clearly identified 
when reporting results, and care should be taken to not 
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tion classes as a measurement of management success. 
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Jon Skoviln 

Having returned from 3 years of consu'ting in sub-Sahara 
Africa, I am amazed by the interest in and wide acceptance of 
intensive short duration grazing as popularized by Mr. C.A.R. 
Savory and his Holistic Resource Management (HRM) (Savory 
1983). Mr. Savory had his beginning in southern Africa and 
first proposed his theories and put them into practice in 
Zimbabwe (formerly Rhodesia). in promoting HAM to North 
America, he has often referred to these early trials (Savory 
1978, Walter 1984). 

Unfortunately political unrest has disrupted the flow of 
Information out of southern Africa for nearly 2 decades— 
about the same period that various forms of short duration 
grazing (SDG) have been popularized (Acocks 1968, Savory 
1969a). During this period numerous studies were con- 
ducted in southern Africa on the performance of SDG, 
Including the Savory Grazing Method (SGM). The results of 
these studies are important for those considering adopting 
various forms of SDG such as SGM in North America. 

The Problem 
The major concerns with SGM in southern Africa' include 

(1) claims for range improvement; (2) stocking rate; (3) dura- 
tion of grazing and rest; (4) number of pastures or pad- 
docks2; (5) "herd effect" which involves (a) hoof chipping of 
crusted soil, (b) laying of litter, (c) seed planting, and (d) 
dunging effects; and (6) paddock configuration. The sugges- 
tions that 5GM is a solution to degradation of communal 
reserve or trust lands has more recently come under scru- 
— 
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2874, La Grande, Oregon 97850. 

tiny. The following review of literature addresses each of 
these six areas. 

Range improvement 
Barnes (1979:49) reviewed SGM in a comprehensive paper 

on cattle ranching in east and southern Africa and stated, 
"Claims that intensive rotational grazing provides a unique 
means of favorably modifying veld (range) composition have 
not been substantiated by the results of multi-paddock graz- 
ing trials in Rhodesia." 

Restoration was one of several topics discussed in a review 
of intensive SDG by Gammon (1984), the Chief of Veld and 
Pasture Extension in Zimbabwe. In regard to claims for 
range improvement under SGM (Vaughan-Evans 1978), 
Gammon (1984:54) said, "Veld specialists of AGRITEX 
(Department of Agriculture Technical and Extension Servi- 
ces) have conducted veld condition assessments on a 
number of properties that have operated 'intensive' SDG with 
up to 42 paddocks per herd for periods of up to twelve years. 
Paired comparisons were made between...Iess intensive 
management." He continued, "In these comparisons the 
areas under intensive SDG were not markedly or consist- 
ently superior to adjacent less intensively managed areas in 
terms of basal cover, litter cover, and species composition." 

Gammon (1984) also critiqued the current situation on the 
frequently heralded "success" of the 32 paddocked cell on 
the Liebig's Ranch (Savory 1978) that was stocked at 100% in 
excess of the recommended rate beginning in 1972. Eight 
years of high rainfall (50% above normal) provided good 
herbage yields and acceptable animal performance. How- 
ever, 2 years of normal rainfall brought progressive deterio- 
ration in range and animal performance. Gammon (1984:60) 
continued, "The area was thus destocked before the effects 
of the 1982/83 drought were felt and has carried no stock 

assume relationships which do not necessarily exist. 
A rational means for avoiding the confusion associated 

with range condition rating has been proposed by Smith 
(1979). A measure of site condition based primarily on soil 
characteristics should be developed to indicate the success 
of management in maintaining the site and indicating whether 
present condition is satisfactory or unsatisfactory. An addi- 
tional rating should be made for each possible use of interest 
based on how nearly the present community approximates 
the community needed for the proposed use. 

Range managers have struggled with the controversy 
created by our current system of condition classification for 
several years. But we seldom realize the impact that it has 
had on public officials, the courts, and the concerned publics 
who must make decisions about how public lands are man- 
aged. As stewards of the rangelands, public and private, we 
should be certain that Congress, the courts and concerned 
environmentalists understand the limitations of range condi- 

Southern Africa's Experience with Intensive Short 
Duration Grazing 

'Southern Afrla Includes Botswana, Lesotho, Southern Mozambique, Nami- 
bla (formerly South west Africa), the Republic of South Africa. Swaziland, and 
Zimbabwe. 
'Terms have been standardized according to those of edwards (1981) and 
Booysen (1967). 



Rarigelands 9(4), August 1987 163 

through this drought (1983/84)." 
Other range specialists (Maclaurin 1984) have observed 

that neighboring ranches with more conservative stocking 
have fared much better. Botanical checks between the 32 
unit cell and adjacent Continuous grazed pastures showed 
no real changes in plant composition during the above 
period of normal rainfall (World Bank 1982). 

Three grazing rotation trials of 12 to 16 paddocks per herd 
at moderate to heavy stocking were conducted at the Mato- 
pos Research Station in southwest Zimbabwe for periods up 
to 6 years (Denny and Barnes 1977, Denny and Steyn 1977). 
Counterpart conventional systems with the same stocking 
were used for comparison. Conclusions arising from these 
trials were that grazing systems were much less important 
than level of grazing for both pasture and animal perfor- 
mance. Ward et al. (1979:10) said, "It is significant that botan- 
ical measurements in all three trials showed that the grazing 
systems applied had virtually no differential effects on com- 
position, plant density and basal cover." They also found that 
different range types had critical stocking rates for animal 
performance, and, where that critical point had not been 
reached, performance' was similar, ...' irrespective of the 
number of paddocks used per herd." 

StockIng Rate 
With use of intensive SDG, proponents widely advise at 

least doubling the normally recommended stocking rates 
(Savory 1978, 1983; Savory and Parsons 1980). The conclu- 
sion of Gammon (1984) in regard to stocking rates for cell 
layouts, however, was that under normal weather patterns 
stocking rates should be no more than 30% higher than that 
recommended for less intensive management schemes. 

Professor Tainton (1985), head of the Department of 
Grassland Science at the University of Natal, discussed 
stocking rate and intensity in terms of recent changes in 
grazing philosophy in southern Africa. He noted (Tainton 
1985:4), "the assumption...is that, if adequate resting is 
incorporated in grazing schedules, the intensity. is unim- 
portant." And, "...veld cannot be detrimentally affected by 
overutilization if effective rotational grazing programmes are 
used." In practice, he said, however, such programs as ade- 
quate resting and effective rotational grazing are not used. 

Tainton (1985) suggested that current thinking leans more 
toward high animal performance grazing (controlled selec- 
tive grazing) with less emphasis on high utilization grazing 
(non-selective grazing). He said (Tainton 1985:5) "In dis- 
cussing these issues the writings of Savory and Parsons 
were unclear." He showed (Savory 1978, 1983; Savory and 
Parsons 1980) where they had recommended High Utiliza- 
tion Grazing (HUG) to halt patch over-resting and at the 
same time High Performance Grazing (I-f PG) to improve 
average daily gain, but, he said these objectives are mutually 
exclusive. 

Assessment of cell grazing (called "cartwheel" in Zim- 
babwe and "wagonwheel" in South Africa) under heavy 
stocking in the eastern Cape Province of South Africa 
pointed up localized over-use. Bransby (1983:10), in an arti- 
cle "Facts about wagonwheels", affirmed, "So far, an impor- 
tant problem that has been identified is excessive utilization 
of the veld in each paddock as one gets closer to the 'hub' of 
the wheel. This is likely to be worse as the number of pad- 
docks in the cell increases." He contends there is no justifica- 

tion for more than 8 paddocks under any form of SDG. 

DuratIon of Grazing and Rest 

The biological constraints to SOG are: (1) rest periods 
should be long enough to restore plant vigor between graz- 
ing periods and (2) grazing periods should be sufficiently 
short to prevent regrazing of recently bitten plants. The 
number of days that cattle are in a unit and the required days 
of rest from grazing, therefore, set the total number of units. 
Rate of key species growth is important in determining the 
number of grazing days. 

Studies by Tainton et al. (1977) compared variable days of 
grazing and rest (9 combinations) on grass yield for 6 years. 
In general, highest yields came from the lowest days of 
grazing and highest days rest. However, the 7 paddock rota- 
tion (10 days graze and 60 days rest) yielded as well as the 21 

(2 days graze and 40 days rest) and 31 (2 days graze and 60 
days rest) paddock systems. From results of this study more 
than 7 paddocks would be unjustified. 

Tainton (1985) said, "However, having advocated a flexible 
approach to periods of occupation and absence, Savory 
(1978) has set an upper limit of 60 days to the period of 
absence in areas ranging from deserts to high rainfall areas. 
Such a limit is clearly inappropriate...." Many range types 
and forage conditions call for a full season rest to restore 
vigor, allow for seeding, burning and other such require- 
ments (Barnes 1960). 

Recent growth studies (Danckwerts and Aucamp 1985) of 
two key forage species, common to semi-arid range for most 
of sub-Sahara Africa, showed that 90 days was the approp- 
riate period of rest. The optimum grazing period was between 
15 and 20 days for both species, Thomeda triandra and Spo- 
robolus fimbriatus. A grazing rotation of 5-7 pastures was 
indicated. If a rancher wanted to drought-proof range for 
long-term forage plant well-being, which is the local recom- 
mendation, at least one-fourth of the grazing land should 
receive a full growing season's rest. Such a practice with the 
recommended rotation would then require 7 to 9 grazing 
units. 

Apart from grazing constraints for plant well-being, animal 
welfare must also be considered. On the animal side, one 
must compromise between high performance grazing (HPG— 
also called controlled selective grazing) to optimize livestock 
daily weight gain and high utilization grazing (HUG—also 
called nonselective grazing) to force use of less palatable 
plants (Booysen 1969). Tainton (1985) stated that HPG is 
now more widely accepted as an approach than is HUG. 

In Zimbabwe, Jackson (1972) pointed out the need for 
flexibility in SDG with respect to cattle stress and reproduc- 
tion performance. He suggested, as did Pratchett (1983) in 
Botswana, that cattle under SOG are more sensitive to heavy 
stocking than those under continuous systems. Movement 
of cattle to the next paddock must be accomplished before 
stress lowers conception rates. He also emphasized the 
complexity of obtaining proper forage utilization and animal 
welfare using SDG. 

Number of Paddocks 

Early thinking on SDG suggested short grazing periods be 
used to (1) eliminate regrazing based on expected plant defo- 
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liation patterns and (2) provide high density stocking. To 
meet both objectives required 12 or more paddocks (Acocks 
1966). More recently with SGM the number has expanded 
and its main advocate (Savory 1983:101) said, "...l routinely 
recommend 30 or more paddocks in a grazing cell 

Gammon (1984:61) stated, "It is generally assumed that 
there are wide differences in defoliation between continuous 
grazing and rotation grazing and between (among) systems 
of rotation grazing. Research on veld at Matopos Research 
Station (Gammon and Roberts 1978b) indicates this is not 
so." He continued, "For example...it was found that even at 
moderately high stocking intensities with grazing periods of 
6 to 12 days, not more than 30% of tillers were grazed in 
successive grazing periods (Gammon and Roberts 1980)." 
He suggested this as another reason for limited range 
response difference between grazing systems. Based on 
their investigations, (Gammon and Roberts 1978a, 1978b, 
1980) involving marked tillers throughout various systems, 
Gammon (1984:63) summarized, "...it is concluded that res- 
trictions of the grazing period to approximately 7 days and 
allowing a rest period of approximately 35 to 60 days...is, for 
practical purposes, sufficiently close to ideal management." 

In a state of the art paper on grazing management in 
southern Africa, Barnes (1982:649) said, "The weight of evi- 
dence, therefore, is that accurate control of defoliation pat- 
terns in savanna by means of rotational grazing is an unattain- 
able ideal. Thus, there is good reason to question claims that 
intensive rotational grazing procedures, including so-called 
advanced short-duration grazing, involving the use of 30 or 
more paddocks per herd, will result in very large increases in 
carrying capacity." 

Barnes (1979:49) earlier observed in review of cattle ranch- 
ing that, "The experimental evidence available indicates that 
there are no advantages, and that there may be disadvant- 
ages in using a large number (in excess of six or eight) of 
paddocks per herd. Consideration of the relation between 
periods of stay and absence and increasing numbers of pad- 
docks per herd leads to the same conclusion." 

Based on trials reported from Zimbabwe (Gammon 1976, 
Gammon and Roberts 1980, Denny and Steyn 1977) and 
South Africa (Booysen et al. 1974, Tainton et al. 1977) there 
Is little justification for providing more than 8 units in a 
rotational grazing layout. In this regard, Booysen and Tam- 
ton (1978:553) said, "...there seems little justification for 
developing systems involving more than eight paddocks." 
Gammon (1984:63) also concluded, "there is no established 
justification for recommending more than six to ten pad- 
docks per herd 

Bransby (1983:10) critiqued the wagon-wheel layout in a 
popularized article and summarized, "So, from both the bio- 
logical and economic point of view, there appears to be 
absolutely no justification in having more than eight to ten 
camps (paddocks) for each group of animals." 

Herd Effect and Stocking Density 
According to some proponents (Savory 1979, Savory and 

Parsons 1980) the presumed improvement from high density 
stocking is attributed to increase in hoof action which chips 
crusted soil to improve infiltration, aeration, etc. Other 
benefits alleged to result are increased seed planting, laying 
of litter, and dunging effects. 

This concept has perhaps produced more objection than 
other ideas. Tainton (1985:5) said, "...the mythical herd effect 
which supposedly develops when large numbers of animals 
are grouped together remains a contentious issue...." Although 
few studies have investigated the effects of trampling on 
watershed characteristics in southern Africa, those in east 
Africa (Mbakaya 1985, EAFRO 1979) substantiate findings in 
North America in this regard, i.e., trampling lowers infiltra- 
tion and aeration, increases runoff and contributes to higher 
sediment production (Blackburn et al. 1982, Branson et al. 
1981). What is not known in terms of intensive SDG is the 
length of rest needed for adequate recovery following dam- 
age by higher stocking (Blackburn 1986, pers. comm.). 

With regard to greater litter accumulation under intensive 
SDG, Gammon (1984:63) pointed out, "Such an effect was 
not apparent in litter measurements at Matopos Research 
Station (Gammon and Roberts 1978a) nor in comparisons on 
farms of veld under intensive SDG with less intensive man- 
aged veld." Studies in North America also substantiate these 
findings (Balph and Malecheck 1985). 

Herd density and number of paddocks has little to do with 
dunging effect. What does influence dunging effect, how- 
ever, is forage intake and defecation rates per day. Defeca- 
tion rates are quite constant regardless of stocking rate 
unless high stocking has lowered intake and, therefore, fecal 
output. 

Paddock Configuration 
In a review of SDG systems "with particular reference to 

the wagon wheel layout" in the eastern Cape Province of 
South Africa, Troliope(1981:14) said, "...there isan opinion 
within the 'wagon wheel' school of thought that it is not 
necessary and/or important to separate different veld types 
when using a multi-camp (many paddocked) system." His 
opinion, however, was that, "Area selective grazing can be a 
potentially greater problem in a 'wagon wheel' layout than in 
a conventional arrangement of camps." This is because it is 
nearly impossible to isolate range types where spoke-like 
fences converge to a central hub. 

Wagon-wheel grazing requires that all types receive the 
same grazing prescription. For example, communities on 
well-drained uplands that dry quickly get the same treatment 
as valley lowlands that retain moisture: variation in soil 
drainage is a very common condition of the African land- 
scape. Working in southern Zimbabwe, Denny and Barnes 
(1977) found that each veld type had a critical stocking rate 
in terms of animal performance and needed separate man- 
agement consideration. 

Like ignoring range types, ignoring variation in plant 
communities and species composition can also contribute to 
the loss of valuable grazing (Ivy 1989). For instance, in mixed 
shrub-grasslands late moderate use of woody species is not 
detrimental, but with cell grazing, seasonal utilization cannot 
be controlled. One long-time observer of cart-wheel layouts 
suggested that "time control" is much easier when paddocks 
conform to ecological subdivisions than when spoke-like 
fences cut across them (Ivy 1983, pers. comm.). 

On the other hand, the wagon-wheel layout has attributes 
in provision for water, labor conservation, and stock-handling 
(Trollope 1981). In tropical and subtropical Africa where 
diseases and parasites of cattle often require weekly inspec- 
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tion or dipping, the wagon-wheel layout can provide immense 
savings of labor. It is also perhaps well suited to humid and 
subhumid climates with gentle topography and uniform 
range site characteristics. When used at moderate stocking, 
with no more than 8-10 paddocks, it seems to perform well 
even in some semiarid climates. 

Background Reviews 

Much information is available on intensive SDG in south- 
ern Africa varying from emotional debates in popularized 
farming magazines to objective evaluations by the World 
Bank. It is helpful for one to have some familiarity with the 
author and the author's experiences to recognize bias when- 
ever SGM is evaluated. 

Short Duration Grazing introduced 
A state of our knowledge paper on the new SDG system 

was provided by Roberts (1969) at a landmark grassland 
conference in Bulawayo, Zimbabwe, in which he reviewed 
the scientific, political, and economic situation with regard 
to the then raging controversy over SDG including SGM. He 
concluded (Roberts 1969:50) that the success of conven- 
tional systems is not impressive and that so long as "realistic 
stocking rates are used" the multi-camp layouts hold advan- 
tages that cannot be attained under conventional systems. 
His final conclusion from the paper which cited 267 referen- 
ces was: "Illumination of problems of veld management 
recommendations is unlikely as long as scientific issues are 
clouded by the interests of individuals." 

At the same Bulawayo conference, Savory (1969b:83), 
who was then a member of Parltament, technically aired the 
basic tenets of his "...so called Savory system of land man- 
agement." That same year in a Journal of Range Manage- 
ment article Goodloe (1969) introduced to North America 
early thinking on SDG and marked its evolution in Zim- 
babwe. The article (Goodloe 1969:372) summarized, "The 
short graze-long rest approach to range management is not 
entirely new nor has the Rhodesian system had time to prove 
itself absolutely reliable." 

Goodloe (1969) and others (Booysen and Tainton 1978, 
Trollope 1981) credit the late John Acocks (1968) with the 
concept of SDG, which was developed by several pioneering 
ranchers such as L. Howell and E. Mathews (Trollope 1982). 
Acocks (1966) was first to advocate advances beyond the 3 
herd, 4 paddock conventional system by suggesting up to 12 
paddocks under certain conditions. Others (Savory 1969a) 
later widely publicized the system in Zimbabwe. 

The Charter Trial 
The Charter Estate Trials (Saunders 1976) were set up in 

1968 to compare two treatments of the conventional system 
of 4 paddocks in prolonged grazing which incorporated a 
spring burn every 3rd or 4th year with two treatments of the 
SOG. The latter two were supervised by A. Savory and the 
former by estate manager, 0. Worthington. 

One SDG treatment, labeled the Richman Savory, con- 
tained 15 paddocks and the other, the Poorman Savory con- 
tained 7 paddocks. Government researchers were to evalu- 
ate the trial. The experimental design and several early 
changes in grazing intensity and numbers of paddocks, 
however, complicated subsequent evaluation. 

Conclusions concerning range and livestock response at 
that time showed no real changes in plant composition after 
the 7-year trial despite more cattle being carried under SDG 
(Clatworthy 1984, Oates 1976). Though each animal gained 
less, the added number of animals produced an overall 
greater yield using SDG. The Richman Savory (15 paddocks) 
produced the lowest gross margin per dollar invested. The 
Poorman Savory (7 paddocks) produced the highest margin 
which was only slightly better than the two conventional 
systems. 

Based on a recent summarization of this trial, a series of 
technical papers has been published (Clatworthy 1984, Par- 
Sons, 1984, Worthington 1984). Using this original informa- 
tion, current research, and rancher experience, Zimbabwe 
government policy (AGRITEX) encouraged SDG but Insisted 
there was nojustification for more than 8 to 10 paddocks (Ivy 
1983, pers. comm.). 

Changing Views 
A criticism often leveled against SGM is that the methods 

are constantly changing. Savory told Goodloe (1969:370), 
"Details of the system keep changing because we are still 
learning." This is not surprising with new technology deve- 
loped largely on observations. Changing ideas also made it 
impractical to test and compare methods in a research con- 
text. Eventually, results of several studies in which Savory 
did cooperate were repudiated because his own thinking had 
changed in the meantime (World Bank 1982). 

These changes centered on ecological concepts such as 
the role of fire and bush (brush) control as well as techniques 
such as number of paddocks and length of stay or rest. 
Savory continues to modify his thinking as he has attempted 
to transfer concepts conceived through examination of trop- 
ical ecology to the temperate zones of North America 
(Vaughan-Evans and Mariti 1984). At a workshop Savory 
conducted in Zimbabwe in July, 1985, many former col- 
leagues were shocked to hear him confess, "I had not 
designed a satisfactory grazing scheme by the time I left 
Africa (in 1978)." 

Evaluation In Zimbabwe 
The World Bank (WB) commissioned a study of SGM in 

Zimbabwe in late 1982 as a possible alternative to generally 
failing range livestock programs throughout Africa (WB 
pers. comm.). The bank officer met with a Director for Exten- 
sion Services in Harare and heard that "The issue was 
clouded by a dense emotional fog engendered by Mr. Savo- 
ry's personality and approach." 

The last broad evaluation of SGM involved interviews with 
client ranchers and others who had many years of SGM 
experience with cart-wheel configuration including govern- 
ment extension specialists, research officers, and university 
faculty. 

The WB findings were: 
1. Very few stock farmers use any form of SDG and there is 

no use of SDG in the communal areas. 
2. There is considerable support for SOG by AGRITEX 

and progressive ranchers using 8 paddocks with 1 week 
graze and 7 weeks rest. Undoubtedly, Savory has influenced 
adoption of SDG but there is now (5 years after Savory left) 
little support for large numbers of paddocks. 
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3. Claims of long-term doubling or tripling of stock numbers 
are not substantiated in practice with various forms of SDG. 
Little, if any, change in vegetative composition is evident 
even with intensive systems. Bush and noxious plant control 
remain a costly problem. 

4. The use of SOG and the associated cart-wheel layout 
has greatly facilitated range and livestock management 
through better utilization. 

5. Savory contends, and perhaps rightly so, that few 
rancher clients are now using his method as prescribed and 
the system therefore cannot now be judged. However, if 
progressive ranchers and a committed extension officer 
(Vaughan-Evans 1978) cannot successfully operate the method 
properly after 15 years of close association and supervision, 
then this system has very limited application. 

The report showed that most former clients had returned 
to conservative stocking levels. Of the 90 some ranchers 
using SGM In the Midlands region, only 20 were then using 
some form of cell type grazing. Selective grazing was con- 
tinuing in the sour veld types in which certain species 
become stemmy and unpalatable in the dry season. Bush 
encroachment was a serious problem in the absence of fire. 
The extension officer and former colleague from the mid- 
lands suggested that perhaps 30-40% of increases in stock- 
ing resulted from better forage utilization. Greater increases 
were attributed to other possible factors. 

Critiques of SGM in other areas have been less charitable. 
For example, in the eastern Cape Province of South Africa, 
one authority (Bransby 1983:9) said, "I honestly believe that 
for every stock farmer who is happy with this cart-wheel 
system, there are at least two who are in doubt about the 
money they have spent as a result of it." 

Summary and Conclusions 
Claims for range improvement in southern Africa through 

Intensive SDG at double conventional stocking rates are not 
founded In fact. To the contrary, evidence in literature from 
Zimbabwe and elsewhere in southern Africa indicates that it 
is Impossible to have both heavy stocking and improvement 
in range condition. In fact, studies of SDG involving 12-16 
units at only medium rates of stocking have shown no 
greater range improvement than conventional systems. More- 
over, there are numerous cases where double stocking (with 
cart-wheel systems) on a long-term basis has led to severe 
degradation. 

The assumption that stocking rate or level of vegetative 
use is unimportant if an appropriate rotational system is 
employed is flawed. Studies at Matopos, Zimbabwe and 
elsewhere have shown that even 60 days rest following 
Intensive grazing periods may not be sufficient to fully re- 
store plant reserves. New research on key species in South 
Africa suggests 90 day rest periods as optimal. Also, rest 
periods encompassing entire growing seasons may be 
required to accomplish aspects of restoration even under 
intensive SOG. 

Apparently the extent of regrazing on grazed plants within 
units Is not so severe as earlier presumed. Recent studies 
Indicate that a 7 day grazing period using 6 to 8 paddocks (35 
to 60 day rests) provided ample protection from significant 
regrazing. Moreover, grass yields from 7 paddocks with 10 

days in and 60 days out performed as well as those from 21 to 

31 paddocks, using 2 days in and 40 and 60 days out, 
respectively. 

in a 7 year economic comparison among conventional 
and intensive rotational systems, the 7 unit intensive system 
performed slightly better than the conventional ones, but the 
15 unit intensive system was poorest. There were no real 
differences in plant frequency or basal cover between sys- 
tems. Though more animals were carried on the intensive 
systems, their individual weights were much lower due to 
heavy levels of stocking. 

Emphasis on SDG from southern Africa is now away from 
high stocking rates to accomplish non-selective grazing with 
preference toward higher animal performance. Current find- 
ings show considerable selectivity even under intensive 
wagon-wheel SDG. The stress factor on animal perfor- 
mance, both weight gain and reproduction, can be disas- 
trous under intensive SDG because incipient weight loss is 
very hard to detect under rapid grazing rotation. 

That the "herd effect" results in various supposed benefits 
on soil, soil moisture, litter, etc., to improve rangeland char- 
acteristics has been termed a myth by some authorities. 
Studies in Africa as well as North America refute the claim of 
better infiltration, aeration, or laying of litter. Rather, increased 
trampling due to increased stocking, stock density, or vege- 
tation use increases soil compaction, which reduces infiltra- 
tion and increases sediment. 

Selective grazing by areas and species is a real problem 
even with a many-spoked wagon-wheel cell configuration. 
Unfortunately, the wheel design must ignore natural subdi- 
vision of range types which are very important ingredients to 
"time-controlled" range rehabilitation in southern Africa. 
The wheel, it appears, is also prone to concentrate excessive 
utilization and trailing at the hub. 

Those considering the use of SGM should carefully exam- 
ine the hard data that is available on both the ecological 
response to the method and on the associated costs and 
benefits. In southern Africa where SGM had its beginnings, 
many ranchers are disillusioned and most rangeland special- 
ists contend there are too many shortcomings to recom- 
mend it as prescribed. 
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Importance of Forest Lands to Ranching in Montana 
Don Bedunah and E. Earl Willard 

Editor's Note: The reader may wish to refer to the article "The Future 
of Rangelands in Western Montana: A Rancher's Perspective" by 
Charles M. Jarecki, Ran gelands 7(3) June1985 for more information 
on ranching in Montana. 

The timber industry has largely dominated the economy of 
western Montana since the late 1800s; however, private and 
public forested lands continue to provide a valuable grazing 
resource for ranchers. This paper describes these lands and 
summarizes the history of grazing and the importance of 
forest grazing in western Montana (the area west of the 
Continental Divide). 

About one-half of the more than 22 million acres classified 
as forests in Montana are grazed by livestock for three to six 
months each year. Forest grazing occurs on a complex of 
vegetation types: mature forests, clearcuts, thinned stands, 
selectively logged areas, sites successional to forests, creek 
bottoms, open dry meadows, wet meadows and grassy 
slopes. The forest ranges usually encompass a series of 
ridges, slopes, and drainages. Sites such as creek bottoms, 
wet meadows, and grassy slopes are highly preferred by 
livestock, while forested sites and steep slopes receive less 
use. Mueggler (1965) found that on a 10 percent slope, with 
access only from the bottom, 75 percent of cattle use is likely 
to be within 810 yards of the foot of the slope. These factors 
result in an uneven livestock grazing distribution. 

Livestock may be both beneficial and detrimental to the 
forest ecosystem. Damaging effects result from browsing on 
young trees, trampling or horning of trees, removal of the 
soil's protective layer, and soil compaction. Benefits may be 
exposure of mineral soil for tree establishment, decreased 
competition from herbaceous and shrubby species, and 
reduction of flammable understory vegetation. 

History of Grazing In Western Montana 
Livestock were first introduced into western Montana in 

the mid-1800s. Most ranching was on the "open range," and 
fences were used only to keep livestock out of crops and 
gardens. Many ranchers believed that forage was an unlim- 
ited resource which was there for the taking. Overgrazing 
became the rule by the late 1 800s, especially on public lands. 

The formation of large national forests in western Montana 
in the early 1 890s was the first major action that led to control 
of grazing on public lands. The first forest reserve was estab- 
lished In 1891 and grazing fees were adopted in 1906. Con- 
trol of livestock numbers and grazing trespass on these 
forest reserves was a difficult problem between 1900 and 
1905 (Dana 1956). At first, sheep grazing was forbidden in all 
reserves outside of Washington and Oregon. This policy was 
changed in 1901 to allow sheep in portions of forest reserves 

if it could be shown that sheep grazing would not be detri- 
mental. Initially, grazing by cattle and horses was regarded 
as less detrimental than sheep grazing, so the former was 
initially subject to little control on forest reserves. In 1900, 
however, permits were required for all livestock. The permits 
were issued for a specific number of animal unit months 
(AUMs) on a specified area. The public land grazing permits 
were tied to individual private ranches with enough property 
to support the animals when they were not on the forest 
reserve. Management of livestock grazing within forest 
reserves continued to be a problem, but overgrazing was 
slowly reduced. 

Livestock grazing has not had a pronounced impact on the 
majority of forest vegetation in western Montana (Pfister et 
al. 1977), although some of the most open, low-elevation 
forests have been overgrazed. This is especially true for the 
ponderosa pine series and drier habitat types in the Douglas- 
fir series. 

Authors are associate professor and professor School of Forestry, Univer- 
sity of Montana, Mlssoula 59812. 
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Cattle numbers in western Montana climbed from 110,000 
in 1925 to 300,000 in 1982. Sheep and lamb numbers 
declined dramatically from 125,000 in 1925 to approximately 
20,000 in 1982. Reasons for the decline include (1) lower 
returns and higher risks with sheep than cattle, (2) lack of 
competent sheep herders, (3) uncertainties in grazing allot- 
ments on public domain, and (4) application of more science 
and technology in competing meat and fiber industries 
(Ensminger 1977). In western Montana, bear, coyote and 
eagle predation are responsible for significant sheep losses; 
sheep losses from poisonous plants may also be heavy in 
local areas. The reduction of sheep numbers is a matter of 
particular concern because herded sheep can make effective 
use of forest lands: Sheep graze more in the forest under- 
story than do cattle. Sheep will also feed on noxious plants 
such as spotted knapweed and leafy spurge. 

Future trends in livestock numbers are open to specula- 
tion. Sheep numbers wilt probably continue to decline. The 
projected trend in cattle numbers during the next 50 years on 
the Lob National Forest indicates a 39% increase (U.S. 
Forest Service 1980). Similar trends may occur on other 
public lands in western Montana. 

Western Montana's Forested Ranges 
Grazing lands in western Montana include a mosaic of 

rangelands, permanent forest range and transitory range. 

Each type varies in terms of forage production, forage spe- 
cies and dependability of forage over time, and grazing 
capacity varies considerably from site to site. Generally, wet 
meadows are most productive, followed by open bunchgrass 
range, open ponderosa pine/bunchgrass, Douglas-fir forests, 
Douglas-fir/larch, larch, and Engelmann spruce/bodgepole 
pine forests. 
Ran gelands 

This type which includes dry meadows, certain wet mea- 

dows, grasslands, and the alpine zone comprises less than 

five percent of the western Montana forest ecosystem. The 
major forage species on lower elevation grasslands and dry 
meadows are rough fescue, Idaho fescue, and bluebunch 

wheatgrass. Rough fescue is found on the wetter sites, while 
bluebunch wheatgrass is favored on drier sites; Idaho fescue 
is favored by intermediate moisture conditions on cooler 
sites. These grasses usually mature and dry by late July or 
early August. 

Wet meadows are flooded in the spring and may be subir- 
rigated the rest of the year. These meadows are dominated 
by a mixture of grasses such as tufted hairgrass, redtop, 
bluejoint reedgrass and mannagrass and by sedges such as 
beaked sedge, Nebraska sedge and ovalhead sedge (EddIe- 
man 1972). Forage on wet meadows usually remains green 
throughout the growing season. Frosts or hard freezes on 
upper elevation wet meadows makes the forage unpalatable 
in the fall. Willow, serviceberry and red-osier dogwood are 
often eliminated by heavy grazing on the wet meadows. 

Alpine ranges are presently very lightly grazed. The low- 
growing grasses and sedges can be damaged by grazing, so 
these sites are rather fragile. 

Permanent Forest Ranges 
Permanent forest ranges make up only 16 percent of the 

forest areas in western Montana and are characterized by an 
open overstory of trees, with an understory of herbaceous 
and shrubby species (Morris 1945). Such forests are gener- 
ally located at lower elevations on warm, dry sites as ponde- 
rosa pine and aspen forests and at high elevations on cold, 
moist sites as subalpine forests. This type provides a per- 
manent forage supply in moderate amounts. Overstory re- 
moval in open old-growth stands will result in a moderate 
increase in livestock forage. 

Ponderosa pine forests make up most of the permanent 
forest range. These forests, located at lower elevations, have 
a variety of understory forage species. Major species include 
bluebunch wheatgrass, Idaho fescue, rough fescue and 
pinegrass. Aspen forests are uncommon in western Montana. 

Transitory Forest Ranges 
Most of the range in western Montana is transitory forest. 

These are areas of natural forest that may furnish little live- 
stock forage when forested. Fires or logging operations 
remove some or all of the trees, which allows understory 
species to increase for a variable period of time. These 
ranges are located in the Douglas-fir, western larch, spruce 
and subalpine fir forests. The transitory range is the major 
potential source of increased forage production in western 
Montana. 

The Douglas-fir zone is the major source of transitory 
forest range. It is often dominated by an understory of pine- 
grass and elk sedge. Pinegrass has a low palatability when 
mature, but is grazed by cattle during spring and early 
summer. Elk sedge maintains its succulence longer than 
other plants and is considered a preferred forage plant for 
cattle. 

Transitory forest range is temporary and becomes less 
productive for forage as the trees regenerate. When new 
areas are cut and roads constructed, the location of forage 
areas and patterns of livestock movement change. Data on 
plant succession after logging is limited. A few studies mdi- 
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Table 1. Forest ecosystems in Montana and how they are used by livestock. (Herbel et al 1981). 

Ecosystem Acres % Grazed Ac/AUM Present Stocking (AUM) 
Mountain grasslands 11,800000 97 3.1 3,651,274 
Mountain meadows 20000 79 1.6 96,854 
Wet grasslands <100,000 79 1.5 <52,377 
Alpine 300,000 70 22.2 9,450 
Ponderosa pine 2,600,000 74 16.9 113,516 
Douglas-fir 5,600,000 52 20.4 142,688 
Lodgepole pine 6,400,000 56 90.9 39,424 
Fir-spruce 2,600,000 51 35.7 37,128 
Western hemlock 200,000 0 — 0 
Western larch 1,300,000 41 6.9 78,351 
Western white pine 100,000 48 4.2 11,232 

cate that forage production for livestock can be expected to 
peak from a few years to perhaps 20 to 30 years after logging. 
Grass and forb production peaks earlierthan shrub production. 

In many forested areas, clearcuts are the major, and some- 
times the only, source of forage for livestock. Since this is 
transitory forest range, the length of time during which the 
area will supply forage after tree harvest is a major concern 
to the permittee. More information is needed on the succes- 
sional pattern of transitory ranges and plant materials that 
may improve l%vestock production on these areas. Timber 
harvesting and silvicultural practices should be planned 
which would maintain livestock numbers over time. 

importance of Forest Ranges to Livestock 
Most ranchers in western Montana do not own substantial 

acreages of summer range, so they depend on grazing leases 
on forest lands to maintain a viable operation. Ranchers 
generally must supply areas for early spring grazing and fall 
grazing to complement summer grazing leases, which run 
June 1-15 through October 1-15. Hay production on private 
lands Is an essential and integral part of the ranch units that 
use forest range. To some extent, future demand for forest 
grazing will be controlled by ranchers' ability to increase hay 
production. Over 1.5 million acres are considered suitable 
for grazing. The national forests supply about 13 percent of 
the forage needs during the summer. Some western Mon- 
tana counties such as Flathead, Lake and Sanders have a 
substantial number of cattle that summer on private timber 
company lands and state lands. In many areas, Iarge timber 
companies (especially Champion Timberlands and Burling- 
ton Northern) supply significant amounts of forage because 
these areas have been logged intensively and are generally 
accessible. 

A summary of forest ecosystems in Montana and how they 
are used by livestock grazing is presented in Table 1. 

Although these figures are not limited to western Montana, 
they provide a perspective on relative grazing capacity of 
each ecosystem and the relative importance of each for graz- 
ing (percent grazed data). The western white pine, western 
larch and western hemlock ecosystems are all west of the 
Continental Divide. The grazing capacity data (Ac/AUM) 
indicate that western white pine and western larch ecosys- 

tems have the greatest potential for forage production,pro- 
vided the overstory is thinned or clearcut. The potential for 
increased livestock forage is considerable on many forested 
sites. However, more information is needed on the grazing 
potential of such sites after being seeded to forage species 
following timber harvesting and the impact of the seeding 
and grazing on the timber resource. 

The ponderosa pine forests are generally grazed during 
the spring and fall. Locally, they may also be grazed during 
the summer, and horses often winter on this type in some 
areas (Eddleman and McLean 1969). The Douglas-firforests 
provide summer grazing where sufficient forage is available. 
Higher elevation types are used later in the summer and early 
fall. Livestock generally move onto forest ranges in early- to 
mid-June and are taken off by the first of October. 

The forests of western Montana supply a valuable forage 
resource that is often obscured by the importance of other 
resources, especially timber. Nevertheless, the area has his- 
torically provided forage for a viable livestock industry, 
which has been an integral part of the state's economy. 
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Economics of Improved Production on Utah Cattle Ranches 
Alex Dickle and John P. Workman 

Ranchers, researchers, educators, and lenders need up- 
to-date information about ranch production and net return 
capabilities. Numerous range improvement practices and 
management guidelines are available, but producers and 
lenders prefer to minimize the risk associated with manage- 
ment changes by evaluating improvement options before 
they are implemented. Net returns to range livestock opera- 
tions can be increased significantly by applying the proven 
managerial techniques of budgeting and optimization. Bud- 
geting is a basic tool for estimating changes in ranch costs 
and returns that result from changes in input use and pro- 
duction. Linear programming (LP) is a sophisticated com- 
puter-based budgeting procedure capable of estimating 
optimal (least cost or maximum profit) combinations and 
amounts of inputs and products. 

The Computer Qptimization PLAN fling (COPLAN) pro- 
gram developed by Child and Evans (1976) was recently 
applied to a sample of medium-sized west central Utah cattle 
ranches to estimate optimal herd size and resource use. 
Calculations were made of maximum break-even invest- 
ments that can be made in various range management and 
range improvement practices. Specific objectives were to: 

1. Quantitatively describe the typical west central Utah 
cattle ranch, 

2. Develop a computer-based framework for economic 
analysis of cattle ranch improvement options, and 

3. Calculate the net value of improved ranch production 
practices. 

Methods 
Personal interviews were conducted with managers of 19 

medium-sized (100-300 brood cows) ranches in west central 
Utah. We used the case method of ranch surveys (Cook and 
Stubbendieck 1986). Interview data from four previous stud- 
ies in the general study area (Capps and Workman 1980, 
Capps and Workman 1982, Resource Concepts 1980, King 
1985) were used to increase the sample size to 115 ranches. 

The COPLAN program was used to estimate optimum 
ranch management schemes (herd size, resource use, and 
product mix), both before and after the introduction of var- 
ious range improvement practices. This allowed the calcula- 
tion of added net returns to each improvement (Figure 1). 
Present net worth (PNW) calculations were based on along- 
term real interest rate of 4% (Row et at. 1981) and an 
expected improvement life of 20 years. 

Linear programming (LP) analyses of ranching operations 
are commonly based on forage quantity (AUMs) but not 
forage quality, e.g., energy and protein (Ching et al. 1977, 

Chonge 
in 

Net Return 

PNW: PV of change 
in Net Return minus 

PV of Required Investment 

FIg. 1. Flow diagram showing consecutive steps of comparisons 
used in analyses. 

Gee 1981, Torell 1980, Torell et al. 1985). An important fea- 
ture of our Utah study is that each forage source was 
assigned relative crude protein values, allowing the LP 
optimization model to select the least-cost forage combina- 
tion based on both forage quality and cost. Crude protein 
values were based on data from Bohman et at. (1981), Cook 
(1966), Cook (1967), Cook and Harris (1968), Cooperative 
Extension Service (1981), Murray et at. (1978), Olson (1986), 
and Roberts and Torell (1958). 

Results and DIscussIon 

Ranch Descriptions 
Based on results from rancher interviews, a 1 79-brood cow 

ranch profile was constructed to represent west central 
Utah. Forage source data for the representative ranch profile 
appear in Table 1. The average ranch includes 2,878 acres 
(994 AUMs) of private foothill range and 253 acres (197 
AUMs) of low elevation meadow. Grazing permits consist of 
over 1,000 AUMs on Forest Service and BLM lands, 1,132 
acres (184 AUMs) of private foothill range, and 311 acres 
(138 AUM5) of private low meadow. About 185 acres produce 
alfalfa and grass hay and 100 acres produce barley and 
wheat. 

Current Ranch Profile 

Parameters describe 
the operation, 

as is 

Adjusted Ranch Profile 

Parameters describe the 
expected operation, 
after introduction 
o improvements 

COPLAN Optimum 

Parameters describe 
ranch optimum, 

Os is 

Nw COPLAN Optimum 

Parameters describe 
ranch optimum, 
with improvements 
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Table 1. Forage sources and amounts, west central Utah ranch 
profile, 1985. 

Forage Source Acres AUMs 

FS Permits 323 
BLM Permits 688 
State permits 42 
Lease Native Foothill 876 109 
Lease Low Meadow 311 138 
Lease Crested Wheatgrass 256 75 
Lease Seeded Pasture 75 22 
Owned Native Foothill 1975 670 
Owned Low Meadow 253 197 
Owned Crested Wheatgrass 903 324 
Aftermath Alfalfa Hay 117 177 
Aftermath Grass Hay 68 103 
Aftermath Barely/Corn 49 37 
Aftermath Wheat 51 77 

During the average year, 584 tons of hay are produced and 
hay is normally fed from about Christmas until May 1. The 
average ranch weans 83 calves in November for every 100 
brood cows in the previous January 1 inventory. The brood 
cow replacement rate is 18%, including 15% ranch-raised 
heifer calves and 3% purchased yearling heifers. All weaner 
calves except heifers retained for replacements are sold in 
November. The bull to cow ratio averages 1:33. 

Analysis of Improvement Options 
The COPLAN optimum combined the various inputs avail- 

able to the representative ranch to maximize net return over 
variable costs (Table 2). The optimum specified that all 
owned sources of forage and all USFS permits be fully util- 
ized and that 84 of 117 acres available (1,100 AUMs) of alfalfa 
hay be grown and fed January 1-April 15. Although the "as 
is" optimum called for both BLM and private low meadow 
leases to be decreased by one-half, the optimal cow herd size 
increased slightly from 179 to 184 head. The entire 83% calf 
crop (except 33 replacement heifers) was retained for March 
sale as short yearlings, rather than being sold in November 
as weaners. Net return above variable costs for the "as is" 
optimum represenative ranch was $3,048 (Table 2). 

The expected costs and returns of range improvements or 
management changes should be estimated before improve- 
ments are implemented. A common question in the context 
of planning range improvements might be: how much could 

a rancher afford to spend to develop his private foothill 
range? The LP model empioyed by this study allows improve- 
ment evaluations that are fast, inexpensive, and relatively 
simple. Five management and range improvement scenarios 
were examined. In each case the LP model answered the 
question: what is the effect of a change in productivity on net 
return above variable costs? Table 2 displays the optimum 
cow herd size, net return, and net return increase for the 
following scenarios: (1) representative ranch, "as is", (2)5% 
increase in weaning weights, (3) 3% increase in number of 
calves weaned, (4) alfalfa hay production costs reduced by 
20% from $54 to $43 per ton, (5) 50% increase in crested 
wheatgrass carrying capacity during the first 10% of the 
grazing season, (6) crested wheatgrass available for grazing 
two weeks earlier (April 15 instead of May 1), and (7) a 
combination of scenarios (5) and (6). 
Values of Improved Production 

Present value (PV) analysis was used to determine how 
much a rancher could afford to pay to obtain the various 
production improvements listed above. Calculations were 
based on expected improvement lives of 20 years and a real 
interest rate of 4% (Row et al. 1981). The maximum afford- 
able investments to obtain the net return increases calcu- 
lated for each improvement scenario are shown in Table 2. 

Option 4 (haying cost reduction) gives the greatest increase 
in net returns, followed by Option 2 (increased weaning 
weights) and Option 3 (increased number of calves weaned). 

Summary 
Ranchers, researchers, educators, and agricultural lend- 

ers require up-to-date knowledge of ranch production and 
net return capabilities. This study provides a methodological 
framework for analyzing a variety of ranch improvement 
options. Profitability of range improvement and ranch man- 
agement practices were examined for medium-sized Utah 
cattle ranches. A representative ranch profile was developed 
based on data obtained from 115 rancher interviews. Annual 
net return over variable cost and present value analysis were 
used to gauge the value of several improvements in ranch 
production. 
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Short-Duration Grazing: An Economic Perspective 
Thomas M. Quigley 

The current economic difficulties in U.S. agriculture are 
being felt by the western ranching industry. Many ranchers 
are facing serious debt. Cyclical beef prices do not appear to 
be moving toward a favorable position for livestock opera- 
tors. These realities have caused ranchers to search for ways 
to lower costs and increase productivity as a means of surviv- 
ing the economic pressures. Short-duration grazing (SDG), 
with its purported increase in production efficiency, has 
attracted much attention toward meeting this end. 

Short-duration grazing or a similar system has been the 
subject of considerable discussion in the range-management 
community. Symposia, workshops, and technical journal 
articles have been used as a forum to debate the biological, 
ecological, hydrologic, and economic implications of SDG. 
Current Research Information System reports reveal that 41 

projects are now underway to examine questions about 
SDG. The projects are spread throughout the beef-producing 
states, so even more articles on SDG will probably be pub- 
lished soon. 

Before this approach to management is adopted, some of 
the economic issues surrounding the adoption of SDG tech- 
nology should be examined. 

What is Short-Duration Grazing? 
The range science community has recognized the diffi- 

culty in defining short-duration grazing. Some common 
definitions are intensive grazing management, Savory graz- 
ing method (Savory and Parsons 1980), holistic resource 

management, cell grazing, high-intensity short-duration 
grazing, time-controlled grazing, and high performance 
grazing. The term SDG is used in this paper in the context of 
a strategy of intensive management with higher stocking 
rates and more frequent movement than are associated with 
conventional management, such as deferred-rotation and 
rest-rotation grazing systems. This definition places short- 
duration grazing in the category of a management philo- 
sophy rather than a set of rules and guidelines that can be 
predetined and readily applied by any rancher. Malechek 
and Dwyer (1983) have referred to the management level 
necessary to maintain this grazing system as similar to man- 
aging a modern dairy; mainly, daily actions are required to 
ensure proper stocking control and timed changes. 

Short-Duration Grazing and Economics Research 

Research on the economics of SOG under all circumstan- 
ces is difficult to establish because SDG represents a man- 
agement philosophy. The observations of one study may be 
applicable in some ecosystems where the topography is 
gentle but not applicable where the topography is steep. 
Similarly, length of the winter feeding period may result in 
some ranches not being suitable for adoption of SDG with 
cow-calf enterprises. Any given research project may not 
result in a definitive answer on the biological, ecological, or 
economic acceptability of this management approach about 
all ecosystems, terrain, and owner categories. But, each 
research project will add information about the appropriate- 
ness of the technique in the circumstance under study. The 
combined case studies will eventually provide more general 
answers. 

Author is range economist, U.S. Department of Agriculture, Forest Service, 
Pacific Northwest Research Station, Forestry and Range Sciences Labora- 
tory, Route 2, Box 2315, La Grande, Oregon 97850. 
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Some current SDG research with economics as a major 
portion of the objectives is listed in Table 1. The sources of 
information include annual reports of universities and research 
agencies, as well as personal contact with range economists 
throughout the United States. Scientists have stated that 
economic analyses of additional projects will be performed 
as a portion of the overall study, but not as the major thrust. 

Table 1. Som. ongoing short-duration grazing economics research. 

Principal 
Investigator 

Affiliated 
University 

Research Research 
Title Approach 

J.K. Lewis South Dakota 
State 

SDG and Net Simulation 
Ranch Income optimization 

models 

L.E. Mack North Dakota 
State 

Economic Rancher surveys 
Analyses of and ranch models 
Range Manage- 
ment Practices 

P.N. Wilson University of 
Arizona 

Economic Rancher surveys 
Assessment of and optimization 
Intensive models 
Grazing 

J.M. Fowler New Mexico 
State 
University 

Economics of Rancher surveys 
Alternative and ranch models 
Grazing 
Systems 

J.R. Connor Texas A&M 
University 

Economics of Ranch budgeting 
Intensive and simulation 
Grazing models 
Systems 

The primary questions being asked by the economics 
researchers can be summarized into four groups: (1) Will the 
economic position of the ranch be improved if SDG is 
adopted? (2) It SDG is adopted, what is the optimal invest- 
ment? (3) What is the optimal stocking rate for maximum 
profit? (4) What are the cash flow implications if the invest- 
ment involves a large capital outlay? 

In any economic study, the examination of only the costs 
or returns may result in inappropriate interpretations and 
misallocatlons. Increased beef production per acre is not 
free—it requires additional investments in improvements 
and, perhaps, workforce. The optimal level of stocking, or 
beef production, will not be the point of maximum beef pro- 
duction but will fall somewhat short of that point. As the 
value of beef becomes greater relative to the cost of in- 
creased stocking (that is, the greater the ratio of the price of 
beef to the price of increased stocking), the closer the 
optimal stocking rate to the maximum beef-producing stock- 
ing rate. Similar arguments hold for maximizing forage pro- 
duction per acre and maximum production per animal. 

No "new" tools are required to provide answers to ques- 
tions being raised by ranchers, biologists, and managers. 
Some of the standard economic tools used to analyze the 
information from SDG are partial budgeting analysis, break- 
even analysis, optimization techniques, bioeconomic model- 
ing, and simulation modeling. The ranching community 
must develop an understanding of the implications asso- 
ciated with each analysis. A rancher contemplating the deci- 
sion to invest capital in SDG would be wise to develop ranch 

budget models reflecting current and proposed operations. 
Careful examination of the information will reveal the eco- 
nomics associated with adopting the new management. 

Considerable work is underway on the biological and eco- 
logical impacts of implementing SDG. Short-duration graz- 
ing is still new enough that little information is known about 
long-term interactions necessary to develop effective simu- 
lation and bioeconomic models. A few models now exist and 
are being tested for applicability to SDG research. 

Recent SOG Economics Research 
In North Dakota, field-survey techniques were used to 

obtain cost and return information from ranches with SDG 
systems. This information was to develop models represent- 
ing three ranch sizes. Preliminary results indicate that SDG 
increases not only the variable costs but also the fixed costs. 
The average increase in fixed costs, primarily fencing, water- 
ing equipment, and acquiring and feeding cattle for the three 
ranch sizes was 5%. These results contrast with those antici- 
pated by Savory and Parsons (1980), who suggested that 
fixed costs would remain constant whereas variable costs 
would increase. Thus, Savory and Parsons anticipated aver- 
age fixed costs would decline (cost/head), and average vari- 
able costs would remain constant. 

Wilson (1985) found that implementation costs for SDG 
systems on six ranches in Arizona varied from $3 to $1 5/acre. 
The number of employees remained the same on each ranch, 
but the amount of time used for ranch management was 
dramatically increased. Using an optimization model deve- 
loped from the six ranches studied, he found that profitability 
of the ranches was highly sensitive to production efficiency 
and initial investments required. His finding implies that 
smaller investments per cow in SDG systems will generally 
result in more profitable operations than large-scale invest- 
ments on a per-cow basis. Ranchers may be ahead to con- 
centrate their investments in improvements that are func- 
tional, yet inexpensive. Wilson's research also showed that 
profitability is not as sensitive to stocking rate as it is to 
investment costs. 

Conner and Chamberlain (1985), working in the rolling 
plains of Texas, studied the SDG stocking rates necessary to 
match profits with those of conventional grazing systems. 
Their research suggests that if adoption of SDG for a 3,000- 
acre ranch results in a decrease of more than 25 pounds per 
calf at weaning and a 5% decline in conception rates, SDG 
would likely result in less profit than for conventional grazing 
systems. They state that budgeting analyses show that 
break-even stocking rates are sensitive to cattle prices and 
conception rates. Results suggest that the favored manage- 
ment style should be conservative in periods of low cattle 
prices and high interest rates. 

Management Considerations 
Cash-flow requirements are a primary concern to any 

manager considering SDG. Large initial investment in fenc- 
ing, water developments, handling facilities, and additional 
livestock will have a dramatic influence in the initial period. 
Alternative techniques available for financing investments 
should be fully explored, and a plan should be developed for 
repayment. The goal of the individual rancher must be con- 
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sidered as a part of the investment strategy. Alternative uses 
of the money cannot be overlooked in the analysis. Some 
may find that if profit maximization is the real goal, ranching 
may not be the most appropriate place for their investment. 

Risk is another aspect that must be considered by man- 
agers. Risk increases proportionally to management inten- 
sity (Whitson 1982) and is higher in SDG systems because of 
the capital and technical expertise required. Price variation, 
precipitation variability, and animal diseases must be consi- 
dered. The risks are compounded by consequences of miss- 
ing the move date of livestock by 1 or 2 days for any reason 
(family sickness, equipment failure, unforeseen emergency). 
Managers can adopt policies that will reduce the risks. This 
may mean: including only part of the ranch in the SDG 
system; investing some assets in off-ranch enterprises; fol- 
lowing market prices carefully to buy and sell when the 
market suggests; stocking SDG systems with cattle not 
owned by the rancher; and alternative marketing strategies 
(e.g., hedging). 

Biological capability of the land is one of the most impor- 
tant unknown factors associated with SDG. If economics are to 
be used as a guiding rule for setting stocking rates, variable 
rate data for stocking and livestock response under various 
management strategies are essential. If a rancher stocks 
beyond the long-term biological capability of the land, short- 
term profits may be possible; however, continued stocking 
for short-term profit will likely destroy the resource. Careful 
analyses should be performed before a rancher accepts a 
new stocking rate. 

The biological capability will not likely be similar for all 
ecosystems, nor for all topography within an individual 
ecosystem. The actual variables that will result in changes in 
capacity are not fully known. Ongoing research at various 
field stations will help define the variables, but these will be 
most applicable in their own surroundings. Trial and error 
may prove to be the most useful procedure for an individual 
ranch. 

Important social implications are associated with accep- 
tance of SDG as a new management style for the ranch. This 
style is a significant departure from the traditional. The 
correlation between former ranching knowledge and ability 
and skills to succeed at SDG is not known. An Australian 
rancher reportedly found a new source of water on his land, 
which made irrigation farming and higher profit achievable. 
The rancher explained the reason for not developing the 
water, "If I had wanted to be a farmer I would have bought a 
farm." Off-ranch income may be the force permitting some 
ranchers to stay in operation. With losses each year, some 
have explained that the off-ranch income permits them to 
ranch. Smith and Martin (1972) explained this phenomenon 
in Arizona with a view that ranching lifestyle may be a con- 
sumption good; that is, some ranchers are in ranching 
because they choose that lifestyle regardless of whether a 
modification would result in more profit. Thus, they are wil- 
ling to "pay" to maintain their lifestyle. 

The social implication is that the adoption of SDG may be 

viewed as a departure from the lifestyle selected by the 
rancher. In another rancher's words, "If I had wanted to be a 
dairy farmer I would have bought a dairy." Wilson (1985) has 
found some supporting evidence for this hypothesis in Ariz- 
ona: ranchers who are more progressive and have already 
modified ranching management to accommodate new mar- 
keting strategies, grazing systems, and breeding practices 
are more apt to succeed at SDG. Hypothetically, then, 
ranchers who are more akin to traditional seasonal-long 
grazing management would be less likely to adopt SDG, and 
if they did adopt it, would be less likely to succeed. 

Conclusions 
Economics can provide information to managers about 

whether to adopt SDG, the most profitable level of stocking, 
and the optimal level of investment, and also information on 
cash-flow alternatives. The models necessary to provide this 
information rely on the biological relations between inputs 
and outputs, which are only now beginning to be made 
available to the economist. Studies are being conducted that 
will enable us to perform economic analyses on selected 
SDG system implementations. General conclus'ions about 
the economics of SDG maybe possible as additional studies 
are reported. 

Several important considerations must be examined by 
ranchers contemplating use of SDG. Risk management and 
social implications associated with SDG must be carefully 
examined. Ranchers unwilling to accepted a change in life- 
style (from the traditional grazing manager to a more intense 
"dairy" manager) will likely find difficulty in managing under 
the concepts of SDG. Preliminary research suggests that this 
may prevent many ranchers from adopting SDG, even if it is 
proved to be biologically and ecologically sound for their 
physical resources. Progressive ranchers are more likely to 
find success with SDG. Short-duration grazing may not be 
the recommended style of management for all ranchers in all 
circumstances even under known ecological and biological 
conditions. 
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Reasons Why Some Ranchers are in Financial Trouble 
P,T. Hacker 

Editor's Note. This paper was presented at the 1986 Winter Meeting 
of the International Mountain Section. The author is a long time 
member of SRM and has been in the range livestock business for 
over 70 years. He operates out of Alder, Montana. 

I would like to share with you my observations of why some 
ranchers are in financial trouble. Usually all we hear is that 
ranchers are in trouble just because they are in the ranching 
business, but I don't think that is the whole story. 

This matter of being in 
financial trouble is not new 
to ranchers, especially in 
the northern plains areas. 
It has happened before 
and will possibly happen 
again. At the close of World 
War I and again in the 
1930's there were a few 
dry years; most of the 
homesteaders and a lot of 
ranchers abandoned their 
land because of drought 
and low prices. Loan 
companies, banks, and even the counties found themselves 
in the land business. To get the industry working, banks and 
loan companies were forced to take large losses and rewrite 
contracts that operators could live with. 

During the 1930's the government stepped into the agricul- 
tural picture with farm programs and loans to help ranchers 
stay in business. .Jobs were created, bank deposits insured, 
and we were assured that financial problems were a thing of 
the past. From the late thirties on to early eighties the ranch- 
ing business was generally good. There were a few ups and 
downs but because of the Second World War, Korean War, 
Vietnam War, and government farm programs, things were 
steadily moving up. And then in the early eighties things fell 
apart again, and I believe that we should think a little about 
why. 

In the first place I think we have not profited by our past 
mistakes to the extent that we have really changed our man- 
agement plans. This may be partly due to the fact that there 
are always new and younger operators who have not been 
through the wringer, and who are anxious to try their ideas. 
Their decisions have been supported by new, inexperienced 
bankers and financial experts who encouraged the adoption 
of government loans and farm program supports. Everyone 
concerned was over-optimistic. They felt that land values 
and commodity prices would go up forever. For many years 
credit had been so easy to get that most everyone was accus- 
tomed to buy now and pay later. Expansion through refi- 
nancing was the way to go. Unfortunately, much of this 
refinancing was done at higher interest rates. 

The higher interest rate was beyond the ranchers' control. 
Because of big government activity in farm support pro- 
grams, assistance and aid to under-developed countries, the 

government entered the money market in competition with 
private industry. Consequently, interest rates rose. Now 
agricultural investors were in a situation where their invest- 
ments were declining in value—and as they pulled out of 
agriculture, land values dropped, just as they did in the 
1920's and 30's. This had made it impossible for many 
ranchers to acquire the finances necessary to meet operat- 
ing and fixed costs. As a result, lending institutions are being 
forced to repossess many ranches. It is only a matter of time 
before the banks are forced to put these ranches on the 
market. When this happens land values will probably drop 
drastically just as they did in the 1920's and 30's. Until this 
happens, the present financial problems will persist. 

It is my observation that in practically every case where 
ranchers are in trouble now we find that there was over 
expansion and investments at increasingly high costs. Land 
acquisition was probably the major cause, while the devel- 
opment of intensive irrigation systems with the associated 
expenses was also an important factor in western Montana. 
Others got in trouble as a result of buying too much new 
farming equipment, livestock, or simply living too high-on- 
the-hog. But, I fully recognize that one's life style is his 
decision. 

I have not found many ranches where over-investment in 
range improvements such as seeded pastures, fences and 
water development, have caused serious problems. But, I 

feel that too many ranchers have over-emphasized produc- 
tion and neglected the business management aspects of 
their operation. It is time for us to realize that more produc- 
tion does not necessarily mean more net income. 

It is my observation that ranchers who have not over- 
expanded, but have maintained a stable operation where 
livestock numbers are in balance with range condition and 
with the hay base, are in much less serious trouble. However, 
some of these operators are also facing lower economic 
returns because of higher costs. One of the most important 
ways of minimizing yearlong costs is to maintain range in 
good to excellent condition. This reduces haying and sup- 
plemental feed costs, and requires less investment in equip- 
ment. The end result is a more favorable debt-to-asset ratio. 

In summary, these are the points that I feel need to be 
emphasized: 

1. Economic problems facing ranchers are not new. 
2. The ranching community is not entirely to blame. 

Bankers, economists, and government are also at fault. 
Before the dust settles, someone is going to have to take a 
loss to reach the conditions that agriculture can live with. 

3. Forindividualoperatorswhoareineconomictrouble— 
over-optimism leading to over-investment has been the 
major cause. 

4. Individual ranchers should: 1) pay more attention to 
business management, 2) avoid unnecessary capital invest- 
ment, and 3) increase their economic efficiency. 
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The Oklahoma Annual Grasslands 
Date Rollins 

"There has been much written. . . within the last ten years 
about the deterioration of the ranges. Cattlemen say that 
the grasses are not what they used to be; that the valuable 
perennial species are disappearing, and that their place is 
being taken by less nutritious annuals. This is true in a very 
marked degree in many sections of the grazing country." 

Sound familiar? Surely this "blinding glimpse of the 
obvious" must have surfaced as a result of a recent research 
effort. On the contrary, this quote by Jared G. Smith was 
published in the 1895 Yearbook ofAgriculture. These obser- 
vations are just as applicable today, perhaps even more so 
today than 90 years ago on many rangelands of the Southern 
Great Plains. 

When range managers think of "annual grasslands," one's 
thoughts turn immediately to the California annual grass- 
lands. Historically, much of California was dominated by 
purple need legrass, but by 1900 most perennial grasses had 
given way to exotic annuals like wild oats, bromes, fescues, 
and others. 

Rangeland change in the southern Great Plains, specifi- 
cally Oklahoma, is relatively more recent in the sense that 
livestock grazing here is only about 100 years old. While 
some cattle were present as early as the 1880's, yearlong 
livestock grazing on rangelarid was not common until after 
statehood in 1907. However, over much of Oklahoma's 20 
million acres of rangeland, there has been a pronounced 
trend away from desirable perennial grasses towards the less 
desirable annual species. An inspection of many sites in 
early June reveals a beige-colored landscape of sensescing 
annual bromes instead of vigorous, green mid- and tall- 
grasses (Fig. 1). Similarly, in October the aspect is not 
always one of rust-colored little bluestem, but rather the 
tawny, short-statured annual threeawn. 

The Good Guys and the Bad Guys 
Historically, Oklahoma was dominated by prairie. As you 

travelled from the panhandle eastward, you might have 
passed through shortgrass prairie with its buffalograss and 
blue grama, made your way into a mixed prairie of little 
bluestem and sideoats grama, and at last gazed over the 
southern extension of the taUgrass prairie with its head-high 
big bluestem, switchgrass, and indiangrass. Today, these 
"good guys" are battling for water, nutrients, sunlight, space, 
indeed for survival, against an army of invading annuals. 

Most of the annual species, the "bad guys", are of the 
cool-season persuasion, including the bromes, little barley, 
and sixweeks fescue (Fig. 2). As far as warm-season annuals, 
oldfield threeawn, also referred to as ticklegrass or wire- 

grass, is the primary culprit. 
Each year, the battle for the possession of much of Okla- 

homa's range is waged between these two adversaries, the 
desirable perennials versus opportunistic annuals. The native 
prairie grasses may have the "home field" advantage and 
years of experience, but the advantageous annuals are 
rapidly exploiting the system. With allies like livestock over- 
grazing, drought, and summer wildfires, the annuals gain 
ground each year. Other allies like annual and perennial 
broadleaf weeds assisted by increasing brush densities 
which suppress the vigor of palatable forage plants place a 

Cool-season annual grasses like this annual brome compete with 
desirable perennial grasses for moisture and other nutrients. 

Annual grasses can be a real problem over much of (he Southern 
Great Plains. This Sandy Savannah range site, shown here on June 
6, 1985, has a severe infestation of annual brornes. This site is 
capable of supporting productive stands of perennial tallgrasses. 

Author was Extension range specialist, Okalhoma State University, Still- 
water 74078. Current address is Extension wildlife specialist, Texas Agricultu- 
ral Extension Service, San Angelo. 
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heavier grazing pressure on the desirable plants that remain. 
Slowly, but surely, desirable perennials become weakened 
and give way to the annuals. 

Annuals: Friend or Foe 
Annual grasses are not always viewed as undesirable. 

Indeed, they can assume a "Dr. Jeckyl and Mr. Hyde" 
appearance. Oklahoma rangelands have few cool-season 
perennial grasses, thus cattlemen are always glad to see a 
good crop of "wintergrass" to help hungry cows with 
protein-deficient diets make it through the unpredictable 
Oklahoma winters. Such favorable views are evident in 
common names like "rescuegrass" for Bromus catharticus. 
it's true that the cool-season annuals do provide some green 
grazing during the winter months and into April. However, 
the bulk of the forage production from these annuals is 
produced from May 1 to June 1 at a time when the warm- 
season grasses are actively growing and neither forage 
quantity nor quality Is limiting. Once the annuals produce 
seedheads, forage quality deteriorates rapidly and cattle 
refuse to graze them. By that time however, much of the 
damage to the native grasses has already been done. 

One of the basic tenets of ecology is that "nature abhors a 
vaccuum." As perennial grasses become weakened through 
continuous overutilization, areas of bare soil are exposed. 
The influx of annuals into these sites is simply Nature's way 
of protecting the soil. An example of this was the sequence of 
events that transpired following a late-summer wildfire in 
1983 near Woodward, Oklahoma on a range dominated by 
sand sagebrush. The fire left this sandy area bare throughout 
most of the winter, but in April the area was covered with a 
blanket of sixweeks fescue. In this instance, the annual inva- 
sion was beneficial as it minimized wind erosion. 

The other "face" of the annual grasses is reflected in the 
common name "cheatgrass" for various Bromus species. 
Indeed, this name seems appropriate because the annuals, 
by competing at the right time of year, cheat the perennials 
out of the soil moisture and nutrients that are needed for 
summer growth and production. In Oklahoma, most precipi- 
tation is received during the spring months. This wet period 
is frequently followed by 2 to 3 months of very dry weather 
starting about June 15th. In these years, the annuals have 
utilized most of the available soil water, thus "cheating" the 
desirable perennials of the opportunity for maximum growth. 

The "cheating" continues in other ways also. Attempts at 
increasing forage production by nitrogen fertilization usu- 
ally result in increased production all right, but of annuals, 
not the desired perennials. in one study, a poor condition 
range was fertilized and total grass production was in- 
creased some 10-fold. However, most of the response was 
from the unpalatable annual threeawn. Similarly, other 
attempts at nitrogen fertilization on native range must be 
approached cautiously to prevent undesirable shifts in spe- 
cies composition towards cool-season annuals. 

The current value of annual grasses in Oklahoma is one of 
a false economy. While some grazing value can be realized 
from the annuals, the trade-off in subsequent reduced pro- 
duction from warm-season forages is too high a price to pay 
forasmaU amount of protein in March and April. Likewise, in 
the long term, the more predictable forage production from 
perennial grasses is more valuable in terms of livestock pro- 
duction and erosion control. 

Chemical Warfare? 
As if the annuals didn't already have the advantage, at least 

one species resorts to chemical warfare known as altelo- 
pathy. Annual threeawn produces a chemical that retards the 
growth of other more competitive grasses but does not sup- 
press other annual threeawn plants. 

Evidence also exists to suggest that annual threeawn can 
interfere with the nitrogen cycle in these grasslands by inhib- 
iting nitrogen-fixing microbes. In old abandoned fields, this 
mechanism allows the threeawn to persist for as long as 20 
years before it can be displaced by later successional spe- 
cies like little bluestem. 

A Plan of Attack 
What can be done to stop the assault of these annual 

bandits? Several strategies, including grazing management, 
prescribing burning, and herbicides, are available. 

Grazing management can be both a defensive and an 
offensive weapon. From the defensive standpoint, the best 
protection against invasion by annual grasses or other 

The opportunistic nature of the annuals can be beneficial in some 
instances as shown in (a) where a summer wildfire in July 1983 left 
this sandhill range near Woodward, Oklahoma, bare throughout 
much of the winter months. A dense stand of sixweeks fescue 
covered the area by May 1984(b) and helped to curtail wind erosion. 
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weeds is to maintain a regiment of vigorous, productive per- 
ennial species. It's when these vanguards become weakened 
that the annuals begin to have the competitive advantage. 
From an offensive standpoint, intensive spring grazing 
(March 15 to May 15) will reduce cool-season annuals, while 
at the same time yielding some livestock production from 
them. For best results, however, it's necessary to put all 
available animals on about one-third of the range during this 
period. After May 15, this unit should be rested from further 
livestock grazing throughout the remainder of the growing 
season. 

Burning is another management tool that can either help 
or hurt the annuals, depending primarily on the season of the 
burn. Late-summer wildfires that leave the soil surface 
barren during winter will usually spawn a good crop of cool- 
season annuals. Harsh winters following summer wildfires 
are especially damaging to the perennial bluestems, but are 
ideal for the opportunistic annuals. By contrast, spring 
(April) burns can provide almost complete control of cool- 
season annuals while simultaneously improving the vigor of 
the desirable perennial bluestems. 

Most herbicides used for range weed and brush control are 
not effective for controlling annual grasses. I have visited 
with ranchers who have practiced broadleaf weed control 

with 2,4-D for several years and who proclaim that they 
"don't have a weed on the place." A casual inspection, how- 
ever, often reveals that, while the broadleaves are sup- 
pressed, the annual grasses may be a real problem. The most 
effective herbicide for the annual grasses found on Okla- 
homa rangelands is the triazine herbicide, atrazine. Atrazine 
is a soil-applied herbicide that has proven to be a cost- 
effective means of controlling annual grasses in this region. 
Ongoing research at Oklahoma State University is determin- 
ing how atrazine can be used in conjunction with prescribed 
burning to improve poor and fair condition rangelands 
where remnants of desirable grasses are struggling against 
annual grasses. 

While each of these management tools can provide some 
control by itself, a coordinated plan of attack involving all 
three is most cost-effective. Atrazine can be used as the first 
step to help reclaim poor condition range which, in conjunc- 
tion with spring burning, helps to shift the species composi- 
tion of the range toward the desirable taligrasses. It should 
be noted that there must be a remnant of desirable grasses 
present. If not, reseeding may be necessary. Finally, sound 
grazing management is necessary to ensure that the tall- 
grasses are able to remain vigorous so that they can act as 
the first line of defense. 

Bringing Up the Scholars 
I was young & smart, just out of College, 
My head was bursting with technical knowledge, 
I was all ready for fortune & fame— 
A Range Agrologist, a wonderful name. 

I got a job, with the Government of course, 
Might as well start right at the source. 
I'd work my way to the top, you see; 
Before too long I'd be a Deputy. 

As a Range Agrologist I couldn't be beat— 
All I needed was soil, water & heat. 
I'd grow the best darn grass that was known, 
My fame would build on what was sown. 

As I sat in my office, twiddling my thumbs 
A Forester walked in & said, "Well, you bum, 
I hear you're going to grow grass on the land 
Where I have that great forest Stand." 

"I'll have you know we must have trees— 
Our forests are the base of our Economy. 
The nerve of you, the foolish ass, 
The very thought of growing grass!" 

My tongue was ready to do debate 
When in came a Wildlifer, quite irate. 
"What's the idea of your silly plan, 
Grass production, you're way out, man." 

"Cows out there with my wildlife 
Will cause nothing but trouble & strife. 
Forbs, not grass I need for my stock. 
I'm fed up to the ears with all your talk". 

At that moment into the room there oozed 
A little old lady in tennis shoes. 
She lambasted us all with a mighty swing, 
In her hand was a copy of Silent Spring. 

"You're a bunch of meddlers, fools & bores 
Interfering with MY Great Outdoors. 
Nature didn't intend all your silly Ideaology; 
You've no right to change the Ecology!" 

"But, but," all three of us sputtered, 
"We're just doing the Things our Professors uttered." 
"I'll have your jobs", the lady yelled, 
"I'll go to the Capital & have you expelled." 

We rushed out of that room, the three of us, 
To escape from all the screaming & fuss. 
Aghast, we looked at each other & stared— 
For a situation like this we weren't prepared. 

What could we do to achieve our goals? 
Maintain our dignity, our very souls? 
We must form an alliance to gain our end, 
Some of our education would have to bend. 

A much broader outlook we must see 
Than what was taught at University. 
Decisions can't be made on theory & facts, 
We must get some Practical into the act. 

Bill Stewart, Rancher 
Pres., B.C. Cattlemen's Assoc. 1977 
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Biological Replacement Control of "Crofton Weed" 
LI Hul 

Editor's Note: This article is furnished by China Features, P.O. Box 
522. BeIjing, People's Republic of China. 

New growth of the white-cloud flowering plant reaches out 
like a sleepy lady stretching, and groping for a handhold. The 
weed Eupatorium adenophorum spreng is often admired by 
tourists as a decorative plant in China's southwestern Vun- 
nan Province. But to the local people, it is quite another 
story. 

A pasture, for example, was established in 1958 for 600 
cows and 200 horses. Four years later, according to a local 
official in Mojiang County, Eupatoriumadenophorumspreng 
intruded and robbed the land of forage grass. Another four 
years, and only 200 cows were left due to the lack of grass, 
and all 200 horses had died of asthma brought on by pollen 
from the week's crown flower. 

The weed had also Intruded on 386,667 hectares of rota- 
tion farmland, 21.15 percent of the total cultivated dry land, 
as shown by 1980 provincial statistics. It cost over a hundred 
million yuan to turn over the soil again. 

Young growth of other plants also fell victim to the aggres- 
sive weed: seedlings could not compete with its growing 
speed. The tiny new plants would die of lack of sunlight 
because of weed cover. 

Since the weed caused damage to agriculture, forestry, 
and husbandry, the local people hate it and call it "big poi- 
sonous weed" and "big black head." 

They tiled everything they could think of to get rid of the 
Crofton weed. Farmers in Shuangbo County, for instance, 
dug it Out of their farmland, and burnt the land. But the 
results were just the opposite of what they wanted: the seeds 
of Eupatorium adenophorum spreng fell back into the soil 
and the fire only fertilized the soil so the weed grew even 
faster. 

Ho Dayu, researcher of the Kunming branch of the Chi- 
nese Academy of Sciences, says the weed grows in Mexico, 
and was introduced to Hawaii and Australia as a decorative 
plant in the 19th century. In the 1940s it was reported to have 
started to run wild in Southeast Asia. 

Over the past 30 years, he said, the Crofton weed has 
spread across the whole province of Yunnan and intruded 
into several other provinces and autonomous regions as 
well, such as Sichuan and Guangxi. 

In 1983, Ho and his two assistants undertook a research 
project on biological control of the weed. The next year, he 
brought the tephritid gall fly to Kunming from Tibet. It is a 

natural enemy of the Crofton weed. 
The tephritid gall fly lays eggs on the weed stems, 

explained Wei Vi, Ho's assistant. When the eggs are hatched, 
the flies eat into the soft part of the stems. Twenty days later, 
they form a gall. This process, Wei continued, prevents the 
host weed from growing into a coverage state, usually at over 
two meters high. 

The flies, however, could not be released into the afflicted 
areas at once. First of all, Ho conducted a safety test: "Since 
Vunnan has various species of plants, we were not sure if the 
tephritid gall fly would not host on other species of plants as 
well, apart from the Crofton weed." 

Sixty-three plant species were tested from October 1984 to 
September 1985. The results showed that Eupatorium ade- 
nophorum sprang was the only plant attacked by the fly. 

At the end of 1985, the fly was released to the vast expanse 
of the afflicted areas in Yunnan. By now the fly has estab- 
lished itself in over 100 kilometers of the weed-intruded 
areas and is successfully hosting on the weed. 

However, the researcher points out, this method alone 
cannot lead to the extinction of the weed. The number of 
insects totally depends on the number of weeds, constituting 
a comparatively stable state of balance. "This method only 
manages to control the weed intrusion," he explains. 

In 1985 Ho Dayu proposed a comprehensive biological 
control: "That is, replacement control should be conducted 
right after the application of the fly." 

Replacement control takes advantage of the fierce compe- 
tition for living space among plant species, by planting one 
or several other species of plants that grow faster than the 
Crofton weed. Within a short time, varying from months to a 
year, coverage growth will be established. 

Following this method, Shuangbo County planted Caga- 
nusi cagan on 0.33 hectares of farmland. Within a year, the 
new plant took over. Neighbouring Simao and Ximong coun- 
ties have also conducted replacement control, which proved 
successful. 

As early as 1945, the United States introduced from Mex- 
ico this same gall fly to its problem areas, and obtained a 
satisfactory biological control effect. The American experi- 
ment was closely followed by similar measures in Australia, 
New Zealand, and India. 

However, according to Chinese Academy of Sciences 
member Guo Shiban, China may be the first country that has 
put replacement control into actual practice. 
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The Values and Uses of the Navajo Forest 
Virginia R. Yazzie 

For centuries, the Navajo people have valued the forest as 
being the provider for the necessities of life. The forest pro- 
vides food, wood products for homes, other dwellings, cor- 
rals, fence posts, ceremonial need, firewood, and habitat for 
deer and other wildlife. Summer rains and winter snowfall 
replenish ponds and lakes on the mountain from which 
creeks and streams flow to the lower lands. The forest has 
also a great potential for recreational uses during the entire 
year. Another major and important use of the forestland is 
grazing by domestic livestock along with wildlife. The timber 
on the Navajo forest generates a substantial revenue to the 
Tribal government, as well as, providing employment for the 
Navajos. 

The Navajo forest consists of two physiographic areas— 
the Defiance Plateau and the Chuska-Lukachukai mountain 
ranges in Arizona and New Mexico. The forest contains 
690,498 acres of which 7,149 acres are allotted lands; 152,945 
acres are non-commercial (pinyon, juniper, oak, grass, water 
brush) land; 31,507 acres are inaccessible lands (crutical 
acres); 498,897 acres are operable trust timberland (10-Year 
Forest Management Plan, 1983). The principal timber spe- 
cies in both volume and value is ponderosa pine. Other 
species are grouped into a category called "mixed conifer," 
which includes Engelmann spruce, Colorado blue spruce, 
Douglas fir, and corkbark fir (Navajo Commercial Forest 
Timber Inventory Report, 1979). 

Pressure is continuously placed upon all the resources. If 
not properly managed, the renewable forest resources will 
be depleted just as happened with the non-renewable min- 
eral resources. Also the multiple uses that the forest offers 
will be limited. Therefore, the need for intensive range and 
forest management is essential in Navajo forest and woodland. 

Forest management is the sole responsibility of the Navajo 
Nation Forestry Department in cooperation with the Branch 
of Forestry of the Bureau of Indian Affairs. The Department 
consists of several sections that coordinate efforts to improve, 
protect, develop, and maintain the range and the forest 
resources of the 537,553 acres of the Navajo Forest. The 
management involved provides planning, coordination, and 
direction for all programs designed to protect, improve, 
develop, and perpetuate Navajo forest resources. The intent 
is to maximize economic return within the framework of 
sound multiple use principles. 

The first Master Management Plan for the Navajo forest 
was developed in 1953. Thereafter several revisions have 
been made. Presently, the 1983-Ten Year Forest Manage- 
ment Plan of the Navajo forest is being used to provide 
definitive policies and procedures that set the direction for 

management. This plan allowed the Tribal Forestry Depart- 
ment to incorporate several sections. The role of each sec- 
tion is described as follows: 

Field Operations—consists of four area coordinators and is 
responsible for maintaining contact with land users, informing 
them of the on-the-ground projects recommended by various 
programs, proposed projects, and other information relating to 
range and forest land. Educate grazing permittees as to proper 
range management and improvement. 
Reforestation—improve understocked forest lands both by 
planting and seedbed preparation for natural regeneration. As 
of October 1985, the Navajo Tribe has planted three thousand 
acres of commercial forest with seedlings grown at Fort 
Defiance, Arizona. The greenhouses have the capability of pro- 
ducing half a million seedlings annually. Seedlings are grown 
from local seed collected from the Navajo forest. 
Research and Development—perform forest inventories which 
include timber examination, other surveys, and field data. 
These inventories provide Navajo land managers with the 
information for future planning and evaluation. The data col- 
lected is necessary to calculate the optimum growing stock 
level, rotation age, annual allowable Cut level, harvest schedule, 
cutting budget, product flow, and regulation scheme (10-Year 
Forest Management Plan, 1983). 
Timber Management—mark timber appraisal and cutting based 

Location of the Navajo Forest. 
Sources: Cultural Resources Overview for the Navajo Forest, 1984. 

The author is a graduate of University of Arizona, Tucson, Arizona, in range 
management and New Mexico State University, Las Cruces, N.M. In animal 
science; now Is a range conservationist with the Navajo Tribal Forestry 
Department, Fort Defiance, Arizona 86540. 
Editor's Note: This paper was presented in the poster session at the Society for Range Management annual meeting in Orlando, Florida, 11 February 1986. 
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on silvicultural prescriptions. This section also performs 
timber cruising and oversees logging. 
Forest Service—overlooks and handles permits for free- 
use timber, informs schools of fire prevention activities, 
public relations, and enforces forest regulations along with 
each commissioned officers. 
Construction/Maintenance—maintain Forestry Depart- 
ment's facilities, construct new buildings, upkeep land- 
scaping, and maintain vehicles and equipment. 
Range Management—this position involves working with 
land users in developing and improving their range and 
livestock in coordination with the reforestation work. 
Other duties involves developing grazing management 
plans and land stabilization needs for improvement of 
reforested areas, water quality, and land loss as a result of 
erosion. It is also responsible for compiling information 
and field data of range/forest land for Navajo commercial 
forest range inventory, guidelines, and plant taxonomy. 

Multiple Uses of the Navajo Forest 
The Navajo Forest Products Industries is an enterprise of 

the Navajo Tribe that harvests and processes 40-50 million 
board feet of ponderosa yearly (1 0-Year Forest Management 
Plan, 1983). The mill is located in Navajo, New Mexico. 
Navajo Forest Products Industries provides revenue to the 
Navajo Tribe, as well as, employment for Tribal members. 

An unrestricted amount of dead and downed firewood is 
available to all Navajos for personal use and for re-sale to the 
public. Commercial poles are cut for hogans (Navajo dwel- 
lings), cabins, fences, and posts. Non-commercial trees are 
used for firewood, posts, and fences. Under regulation, sea- 
sonal Christmas tree cutting is also permitted. 

The forest is inhabited by wildlife species, including, deer, 
bear, beaver, coyote, bobcat, fox, porcupine, rabbits, squir- 
rel, chipmunk, turkey, birds, and waterfowl. The forest pro- 
vides a diversity of habitat such as thermal cover, hiding 
cover, roost sites, riparian zones, feeding, nesting, and 
fawning. 

Many Navajos have established permanent homesteads in 
the forest and others move to the upper regions of the moun- 
tains for grazing livestock during the summer. 

The Navajo Forest is utilized mostly on a seasonal basis for 
livestock grazing and agriculture by hundreds of Navajo 
families. Most of the grazing Is done by sheep, cattle, and 
deer. Livestock are important both economically and cultu- 
rally to the Navajos. Some of the agricultural products grown 
by the Navajos are corn and potatoes. Large fields are used 
for pasture and the growing of alfalfa and other grains. 

Water is essential to the survival and progress of the 
Navajo Nation. The Navajo forest is a part of two major 
watersheds—the Little Colorado River and San Juan River 
Basins (Birtcher and Yazzie 1980). The water developments 
from the forest water are important for wildlife, livestock, 
irrigation, and recreation. 

The Navajo Forest offers recreational opportunities through- 
out the year. The spring and summer activities most enjoyed 
by the Navajos, as well as visitors, are hiking, camping, 

swimming, sightseeing, fishing, horseback riding, boating, 
picnicking, and outdoor sports. The colorful scenery, cul- 
ture, and traditional lifestyle of the Navajo people are the 
highlights of the aesthetics. Recreational activities in the fall 
and winter include ice fishing, pinon nut gathering, the col- 
lection of firewood, and hunting for deer, turkey, and duck. 
(Henry and Yazzie 1981). 

The Navajo Forest contains numerous sites or places of 
sacred or religious significance to the Navajo people. All 
such places are left undisturbed. The destruction or distur- 
bance of such places clearly infringes upon the constitution- 
ally guaranteed right of freedom of religion (Kemrer and 
Lord 1984). In Navajo mythology, the land was created by the 
Holy Ones. With deep respect for earthly and universal pow- 
ers, the Navajos attributed sickness to evil; the harmony of 
the powers had to be restored through ceremonies as taught 
by the Holy Ones. It is through the "Blessing Way," that 
universal harmony is maintained, and all good things neces- 
ary to maintenance of Navajo life are sanctioned and embo- 
died. (Yazzie 1983). 

It is traditional belief that the earth is sacred. Chuska/Lu- 
kachukai Mountains are considered to be especially impor- 
tant (Kemrer and Lord 1984). The Chuskas are believed to 
signify the body of a reclining man. There is a female coun- 
terpart to the west: Navajo Mountain forms the head of a 
reclining woman with her body formed by Black Mesa to the 
south. According to the medicine men informants, various 
spiritual and physical ailments are diagnosed to require 
either "male" or "female" treatment for their patients. These 
treatments may require either "male" or "female" medicines 
and/or ceremonies (Kemrer and Lord 1984). Therefore, 
sources for "male" medicine herbs are restricted to the "male 
mountain", the Chuskas. The sources for "Female" herbal 
medicines are found on the "female mountains"—Navajo 
mountain and Black Mesa. Other herbal medicines are col- 
lected from any mountains but only by religious/medical 
practitioners. 

The coordination of the forest and range management 
practices are beginning to show increased total forest land 
values to be achieved for the Navajo Nation. 
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Capital Corral 
House Appropriations Committee action on Interior and 

Related Agencies proposals brought smiles to range man- 
agers' faces. BLM marks gave that agency about half a mil- 
lion more dollars than the President's 1988 budget called for, 
restoring the 1987 program level. Forest Service would get $2 
million more in 1988 than 1987, half for allotment plans and 
half for riparian area improvement work on the Nat'l Forests. 
Another $26,000 was added for wild horse and burro man- 
agement. Range Research in the Forest Service would 
benefit from a $300,000 increase over the 1987 level, all to be 
spent on specifically earmarked projects. SRM presented 
testimony supporting somewhat larger increases, but the 
Committee action is clearly responsive to the needs pointed 
out. 

Gary Evans has been named Director of the Agricultural 
Research Service Area Office in Fort Collins, Cob., effective 
in September, when a recently announced realignment of 
area boundaries becomes effective. Evans, a widely known 
range researcher and SRM leader, has been serving as 
National Program Leader for Forage, Pasture and Range at 
ARS national headquarters. His new assignment is in the 
Senior Executive Service. 

Plans to reduce the number of Agricultural Research Ser- 
vice area offices from 11 to 8 were announced by Terry B. 
Kinney, Jr., administrator. 

Area offices will be closed at Minneapolis/St. Paul, Minn., 
Portland, Ore., and Ames, Iowa. ARS facilities in states which 
now report to these area office locations have been made 
part of newly defined areas, Kinney said. 

Starting in FY 1988, net savings from the Iowa closing will 
support research at the new Soil Tilth Laboratory at Ames. 
Savings from the Minnesota closing will support more 
research in St. Paul in cereal rust control and ground water 
quality control systems. Funds from the Portland, Ore., clos- 
ing will help pay for research in forage seed and conserva- 
tion and range production systems in Corvallis, Pendleton, 
and Burns, Ore. 

Locations of the eight remaining area offices are: North 
Atlantic Area, Philadelphia, Penn.; Beltsville Area, Beltsville, 
Md.; South Atlantic Area, Athens, Ga.; Mid-South Area, 
Stoneville, Miss.; Southern Plains Area, College Station, 
Tex.; Midwest Area, Peoria, Ill.; Northern Plains Area, Fort 
Collins, Cob.; and Pacific West Area, Albany, Calif. 

Forest Service Range Research leadership is undergoing 
changes as well. Gale Wolters, who has led the program in 
the Washington office for the past 7 years, has been reas- 
signed to the Albuquerque laboratory. At the same time, Fred 
Stormer, who has been Wolters' counterpart for Wildlife Hab- 
itat Research, is moving to the Pacific Northwest Forest and 
Range Experiment Station. The two jobs in the Washington 
office are being combined, and could be filled by a scientist 
with either range or wildlife credentials, according to the 
vacancy announcement. Ron Lindmark, Director of Forest 
Environment Research, has succeeded Robert Hann as 
Director of the North Central Forest Experiment Station. 

Paul Barker will succeed Zane Smith as Regional Forester 
in the FS Pacific Southwest Region in August. Smith will 
become Special Assistant to the Chief to head up a "compre- 
hensive review of outdoor recreation policies and programs 
on National Forest." Barker, who was Supervisor of the Saw- 
tooth NF, has served as Assistant Director of the Washington 
Office Recreation Staff since 1982. 

Reauthorization of the Renewable Resources Extension 
Act moved a step forward with a mid-May hearing by the 
House Agriculture Subcommittee on Forests, Family Farms 
arid Energy. No opposition was heard; every statement, 
including that of SRM, supported reauthorization. The chief 
concern of supporters is that this noncontroversial and not- 
so-sexy legislation will be overwhelmed by the heavier items 
on the legislative agenda. 

The financial woes of the Farm Credit System may offer 
some conservation opportunities. About a fourth of FCS 
loans have been foreclosed or had interest charges dropped; 
a rescue operation proposed by the General Accounting 
Office was the subject of hearings in both the House and 
Senate. Conservation organizations took that opportunity to 
urge that the conservation compliance, sodbuster, and 
swampbuster provisions of the 1985 Farm Act be blended 
into the FCS relief legislation. Conservationists say this 
could require producers who borrow money from USDA to 
protect natural resource values on their land just like those 
who participate in crop-production programs. 

Ralph Grossi, president of the American Farmland Trust, 
proposes an alternative to a federal loan to the FCS. Under 
the AFT approach, the government would purchase the 2.2 
million acre land inventory and the non-accrual loans of the 
FCS at current market value. Then, the non-accrual loans 
would be transferred to the Farmers Home Administration 
for restructuring in accordance with the conservation-debt 
restructurefeatureof the l985farm act. Finally, FCS inven- 
tory lands would be transferred to FmHA or a quasi- 
government corporation to assure proper conservation treat- 
ment and orderly disposal. Environmentally critical resources 
could be transferred to land-managing agencies at state, 
local, or federal levels. Other lands would be enrolled in a 
parallel conservation reserve or otherwise be subjected to 
conservation compliance and then sold, with proceeds 
placed in a conservation reserve or otherwise be subjected to 
conservation compliance and then sold, with proceeds 
placed in a conservation trust fund for acquisition of other 
significant "conservation lands." The severity of the farm 
credit problem seems likely to assure congressional action 
by fall, which may allow too little time to incorporate the 
imaginative AFT ideas now. 

Amendments to the Food Security Act of 1985 are con- 
tained in a bill expected to be introduced by Sen. Nunn 
(D-Ga.). These would expand the Conservation Reserve, 
include additional kinds of lands, strengthen incentives, pro- 
vide for commercial use of Conservation reserve acreage 
(with reduced payments) and make changes related to tree 
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planting and water quality provisions. Some nervousness is 
being expressed by interest groups and agency sources 
about the dangers of opening up the act and risking other 
amendments which might not help the conservation aspects 
that much. 

The California Desert ConservatIon Area is the subject of 
three separate bills in the House of Representatives, but it 
still appears to Capitol Hill staffers that the action (if any) will 
come on the Senate side in response to Senator Cranston's 
bill, S.7. Knowlegeable staffers are skeptical that this legisla- 
tion will move during the current session. They cite the mas- 
sive nature of the proposal and the number of jurisdictions 
involved; they do not, however see major opposition to the 
proposal in principle. SAM is on record, and letters have 
gone to the Hill, in opposition to many of the consequences 
that would result from enactment of the Cranston bill. 

The Tall Grass Prairie Preserve Is no closer to enactment, 
apparently, than it was this time last year. After election, 

Current Literature 
The section has the objective of alerting SAM members 

and other readers of Ran gelands 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 foreach citation). 

Beef and Pasture Systems for Oklahoma: A Business Manual; by 
Odeil L. Walker, Keith S. Lusby, and Wilfred E. McMurphy; 1987; 
Okia. Agric. Expt. Sta. Res. Rep. P-888; 89 p. (Bulletin Room, 

College of Agric., Okia. State Univ., Stillwater, OkIa. 74078) Pro- 
vIdes Information, guidance, and examples for economic analysis 
of pasture based cow-calf and stocker systems, with special 
emphasis on Oklahoma conditions. 

Blue Grama Respons. to Zinc FertIlization of Claypan Soil; by E.M. 
White and F.R. Gartner; 1986; Soil Sd. Soc. Amer. J. 50(4):1052- 
1054. (Plant Sd. Dept., S. Dak. State Univ., Brookings, S. Dak. 
57007) A study of micronutrients limiting blue grama growth on 
claypan soil In western South Dakota. 

Brush Management in the Cross Timbers: A Proceedings of the 
Annual Meeting, K-O Section, SocIety for Range Management, 
January19, 1987, Bartleevilie, Oklahoma; by Dale Rollins (Comp.); 
1987; Okia. Agric. Ext. Cir. E-862; 56 p. (Central Mailing, OkIa. 
State Univ., Stiilwater, OkIa. 74078). Topics covered In the sympo- 
slum include grazing management, brush management, integrat- 
ing livestock and wildlife with brush management, and ranching in 
the Cross Timbers. 

Damage to First-Year Conifers Under Three Livestock Grazing 
intensities in Idaho; by James L. Kingery, Russell T. Graham, and 
Jeffrey S. White; 1987; USDA, For. Serv. Res. Paper INT-376; 9 p. 
(USDA, For. Serv., Intermountain Res. Ste., 324 25th St., Ogden, 
Utah 84401) A study of animal and nonanimal relationships with 
the establishment and growth of conifer seedlings in northern 
Idaho. 

regular reports were heard that one member or another of 
the Oklahoma delegation would introduce the legislation 
"any day now." A recent inquiry got the answer—you 
guessed it—"any day now." 

"Fields of Grass," an exhibition of 66 drawings, watercol- 
ors, prints, and herbarium specimens focusing on the family 
of grasses as a subject of artistic endeavor and botanical 
study, is a traveling exhibit of the Smithsonian Institution, 
with several sponsors and organizers. The exhibition opened 
at the High Plains Museum, Ft. Hays, Kans., and was seen at 
the Pacific Grove, Calif. Museum of Naural History. It goes to 
Augustana College in Rock Island, Ill, in October. in 1988, it's 
scheduled at Oregon State Univ's Homer Museum Jan 28- 
Feb.21, at the Chicago Botanic Garden August-October and 
the Missouri Botanical Garden in St. Louis in March 1989. An 
approved institution with stout security plus $2,100 and 
shipping costs can arrange to book the exhibit by contacting 
Carol Harsh (202) 357-3168. 

—Ray Housley, SAM Washington Representative 

Deer and Cattle Diet Overlap on Louisiana Pine-Bluastem Range; by 
Ronald E. Thill and Alton Martin, Jr.; 1986; J. Wildl. Mgt. 50(4):707- 
713. (USDA, For. Serv., P.O. Box 7600 SFA Ste., Nacogdoches, 
Texas 75962) Compared the extent of seasonal diet overlap 
between deer and cattle as influenced by rotational burning and 

compared diets of tame deer on areas moderately grazed by cattle 
vs. cattle excluded. 

An EconomIc Evaluation of the Oak Creek Range Manag.m.nt 
Area, Utah; by C. Arden Pope ill and Fred J. Wagstaff; 1987; 
USDA, For. Serv. Gen. Tech. Rep. INT-224; 14 p. (USDA, For. 
Serv., intermountain Res. Sta., 324 25th St., Ogden, Utah 84401) 
Evaluated the economical feasibility and nonmarket benefits of 
range improvement practices within the pinyon-uniper ecosys- 
tem in central Utah. 

Effect of Picloram and Tebuthiuron on Broadleaf Weeds and Ber- 
mudagrass In East-Central Texas Pastures; by R.W. Bovey, R.E. 

Meyer, J.R. Baur, and S.V. Schulte; 1986; Texas Agric. Expt. Sta. 
Bul. 1540; 34 p. (Mailing Room, Agric. Expt. Sta., Texas A&M 
Univ., College Station, Texas 77843) Evaluated dates of applica- 
tion, type of formulation, and effectiveness of retreatment in con- 
trolling weeds in bormudagrass pastures. 

ERHYM-il: Model Description and User Guide for the BASIC Ver- 

sion; by J. Ross Wight; 1987 USDA ARS-59; 23 p. (USDA, ARS, 
Northwest Watershed Res. Center, 270 South Orchard, Boise, 
Idaho 83705) Contains background Information, a brief descrip- 
tion, a complete description of the parameter input file, and a 
diskette for use with this upgraded version of the climate/water- 
balance model. 

Forages: Resources of the Future: 1987 Forage and Grassland Con- 
ference; by Amer. Forage and Grassland Conf.; 1987; Lexington, 
Ky.; 292 p. (Amer. Forage & Grassland Counc., 2021 Rebel Road, 
Lexington, Ky. 40503; $10) Proceedings of the annual meeting 
held March 2-5, 1987, at Springfield, Ill.; includes a wide variety of 
papers on intensive forages production, quality, and utilization. 

Compiled by John F. Vallentine, Professor of Range Science, Brigham 
Young Unwersity, Provo, Utah 84602. 
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Forage Preferences Exhibited by Cattle on a Short Duration Grazing 
System; by Mark F. Pessin, Donald R. Kirby, and Gary K. Clambey; 
1986; N. Dak. Farm Res. 43(6):12-1 5. (Dept. Anim. & Range Sci., N. 
Dak. State Univ., Fargo, N. Dak. 58105) Examined seasonal cattle 
diets and determined relative forage preferences by cattle on 
mixed grass prairie under short duration grazing. 

Growth Patterns of Beef Calves on Western Rangeland over Discrete 
intervals In the Grazing Season; by S.B. Church, M.J. Mclnerney, 
and KM. Havstad; 1986; Amer. Soc. Anim. Sci., West. Sect. Proc. 
37:153-156. (Dept. Anim. & Range Sci. Mon. State Univ., Boze- 
man, Mon. 59717) Analyzed the effects of damage and calf breed 
on growth patterns of suckling crossbred beef calves during May 
to October on Montana rangeland. 

Influence of Early Weaning of Range Lambs on Ewe Weight Change 
and Lamb Performance During a Drought; by Veri M. Thomas, 
Eldon Ayers, and Rodney W. Kott; 1987; Mon. Agric. Res. 4(1):14- 
16. (Bulletin Room, Mon. State Univ., Bozeman, Mon. 59717) The 
31% greater weight gains from removing early-weaned lambs to 
drylot during drought was offset by additional drylot feed costs. 

The influence of Time of Feeding on the Time of Parturition in Ewes; 
by H.W. Gonyou and A.R. Cobb; 1986; Can. J. Anim. Sd. 
66:(3):569-574. (Dept. Anim. Sci., Univ. ill., Urbana, III. 61801) 
Concluded that a large proportion of daytime births can be achieved 
by drylot feeding in the morning, with late morning feeding to 
reduce late night parturitions. 

intensive-Early Stocking Studies on Kansas Ranges; by John L. 
Launchbaugh, Clenton E. Owensby, John R. Brethour, and Ed F. 
Smith; 1983; Kan. Agric. Expt. Sta. Rep. Prog. 441; 13 p. (Out-of- 
print; obtain at agricultural libraries or through interlibrary loan) 
Reviews research at Hays and Manhattan and makes recommen- 
dations for using this grazing strategy for greatly increasing 
stocker cattle gains. 

Managing Southern Forests for Wildlife and Fish: A Proceedings; by 
James G. Dickson and 0. Eugene Maughan (Eds.); 1987; USDA, 
For. Serv. Gen. Tech. Rep. SO-65; 85 p. (USDA, Southern For. 
Expt. Sta., 701 Loyola Ave., New Orleans, La. 70113) Papers pres- 
ented at the 1986 annual convention of Soc. Amer. For.; topics 
inciude economic aspects, impact of specific forestry practices, 
special techniques, and future prospects related to the theme. 

Near Infrared Reflectance Spectroscopy for Quality Analysis of 
Sandhiils Meadow Forage; by P.A. Duncan, D.C. Clanton, and 
D.H. Clark; 1987; J. Anim. Sci. 64(6):1743-1 750. (Univ. Neb., North 
Platte Expt. Sta., North Platte, Neb. 69101) Concluded that 
general calibrations were effective for rapid quality evaluations of 
Sandhills meadow forages with diverse botanical compositions. 
and harvest dates by means of NIRS. 

Range and Ranch Economics Bibliography: 1968-85; by Fred J. 
Wagstaff; 1986; USDA, For. Serv. Gen. Tech. Rep. INT-216; 30p. 
(USDA, For. Serv., lntermountain Res. Sta., 324 25th St., Ogden, 
Utah 84401) This bibliography contains 488 citations arranged by 
author within subject matter categories; also author index. 

Remote Sensing of Broom Snakeweed (Gutlerrezla sarothr..) and 
Spiny Aster (Aster splnosus); by James H. Everitt, Russ D. Pettit, 
and Mario A. Aianiz; 1987; Weed Sci. 35(2):295-302. (USDA, Agric. 
Res. Serv., Westlaco, Texas 78596) Found that color infrared 
aerial photography successfully delineated broom snakeweed 
and spiny aster infestations on rangelands. 

Research Hlghllghts—1986; Noxious Brush and Weed Control; 
Range and Wildlife Management by Loren M. Smith and Canton 
M. Britton (Eds.); 1986; Texas Tech Univ., Vol. 17; 45 p. (Texas 
Tech Univ., Dept. Range & Wildi. Mgt., P.O. Box 4169 Lubbock, 
Texas 79409) Consolidated progress reports of research and wild- 
life management. 

Seasonal Productivity of Seeded and Unseeded Annual Range; by 
M.R. George, C.B. Wilson, R.L. Willoughby, P. Sands, and R. 
Kouriri; 1986; Univ. Calif. Range Sci. Rep. 13; 15 p. (Dept. Agron. & 
Range Sd. Univ. Calif., Davis, Calif. 95616) Studied seasonal yield 
response of clover seeded and unseeded annual range to fertiliza- 
tion and nitrogen fixation. 

Steer Performance with Continuous Grazing or First-Last Grazing 
on Buflalograss; by D.P. Mowrey, A.G. Matches, A.P. Martinez, 
and R.L. Preston; 1986; Forage and Grassland Conf. 1986:47-51. 
(Plant and Soil Sd. Dept., Texas Tech Univ., Lubbock, Texas 
79409) First grazers showed no improved rates of gain over last 
grazers when grazed on buffalograss. 

The Texas A&M Sheep and Goat Simulation Models; by H.D. Black- 
burn, T.C. Cartwright, G.M. Smith, N. McC. Graham, and F. Ruv- 
ena; 1987; Texas Agric. Expt. Sta. Bui. 1559; 136 p. (Mailing Room, 
Agric. Expt. Sta., Texas A&M Univ., College Station, Texas 77843) 
Consists of conceptual overview, the function, parameter specifi- 
cation, and model validations for the sheep models developed for 
simulating sheep performance for a wide array of genotypes in a 
wide variety of environments with managerial options imple- 
mented as desired. 

Users Guide for Seeds of Western Trees and Shrubs; by William I. 
Stein, Rodger Danielson, Nancy Shaw, Scott Wolff, and David 
Gerdes; 1986; USDA, For. Serv. Gen. Tech. Rep. PNW-193; 45 p. 
(USDA, Pacific Northwest Res. Sta., P.O. Box 3890, Portland, Ore. 
97208) Describes sampling and testing procedures for seeds of 
native western species, a revision with added information on 
shrub seed, on labeling, and on seed certification. 

Winter Preference, Nutritive Value, and Other Range Use Character- 
istics of Kochla prostrate (L.) Schrad.; by James N. Davis and 
Bruce L. Welch; 1986; Great Basin Nat. 45(4) :778-783. (Shrub Sci. 
Lab., 735 N. 500 E., Provo, Utah 84601) The results of preference 
study with tame mule deer for 13 accessions grown in a uniform 
garden, and a summary of the nutritive value and use of forage 
kochia. 

Wintering Mule Deer Preference for 21 AccessIons of Big Sage- 
brush; by Bruce L. Welch and E. Durant McArthur; 1986; Great 
Basin Nat. 46(2):281-286. (Shrub Sci. Lab., 735 N. 500 E., Provo, 
Utah 84601) Compared preferences for 21 accessions, this result- 
ing in the planned release of Hobble Creek accession as a cultivar; 
also investigated the relationship of coumarin compounds and 
preference. 



President's 
Notes 

By the time you read this, the 1987 summer meeting in 
Arcata, California, will be history and my term as President of 
your Society will be half over. Time sure flies when you are 
having fun. 

lam confident the summer meeting will be a huge success. 
The folks in the California Section are working hard to make 
the meeting interesting and informative for all, as well as a 
successful working session for the committees, working 
groups, etc. 

Appreciation 
Amid the program and social activities of SRM meetings 

there is a group of people who actively work on their own, 
without a lot of fanfare, to make the Parent Society function. 
They are the members of the various Boards, Committees, 
Councils, and working groups. They often come early and 
stay late. You might find them in meetings in rooms at the 
headquarters, motel rooms, or clustered in the corner of the 
lobby or lounge. They operate to a large degree on their own 
time and expense, fueled by dedication to the range profes- 
sion. I continue to be amazed at the accomplishments they 
make. These people deserve the thanks of all of us. They 
certainly have mine. 

While I'm in a thankful mood, I can't overlook Pete Jack- 
son, your Executive Vice-President, and the entire staff in the 
Denver office. You will have to look hard to find a harder- 
working or more dedicated bunch anywhere. This was dem- 
onstrated once again in the recent move to the new office 
building in Denver. If you have ever been involved with relo- 
cating staff working space, even within a building, you know it can be sensitive and traumatic. The Denver staff, with help 
from members in the area and students from CSU and UofW, 
not only made the move with a minimum of disruption, but 
pitched in and did their share of the grunt work. When you 
are In Denver, I hope you will make it a point to stop by the 
office to thank them and see the beautiful new facility. 

Item of Emphasis 
I guess I'd better get on with this month's discussion atone 

of emphasis items from the annual plan of work—Expand 
Membership Numbers and Facilitate Member Activity. 

I think this is a perennial item of emphasis. For an organi- 
zation such as ours to be most viable, it needs a growing 
membership and those members must feel they have an 
active role in meeting Society objectives. 

The membership committee and the Denver office work 
hard at recruiting and retaining members. However, mem- 
bership goals can only be accomplished through the effort of 
the Sections and each of us as individual members. In recog- 
nition of this, the structure of the membership committee 
was recently changed to include all Section Membership 
Committee Chairs, along with the members appointed by the 
President. It is hoped this will enhance communication and 

networking among the Sections and the Parent Society and 
help to meet our objective of increasing membership by 
1000 this year. 

The second part of the emphasis item deals with member 
activity. Our members need to feel they are a part of carrying 
out the programs of SAM. For this reason, It is good to 
involve as many as possible on committees, working groups, 
etc. Here again, Sections are the key. Twenty active Sec- 
tions, each with its own committees and work groups, 
amounts to a lot of active members. 

There is a limit to the number of members who can be 
included in committees and work groups at any onetime but 
there is no limit to each of us, as individuals, doing our part. 
Each of us is important as a member of SRM. We can all be 
involved, be it recruiting a new member or relating the range 
stewardship message to friend, neighbor, or civic group. 
Let's do it.—Jack Miller, President, SAM 

Executive 
Vice-President's 
Report 

Someone said that our future is in the hands of our youth. 
Well then, we haven't a thing to worry about if our young 
people who are interested in range management are the ones 
who are our future leaders. 

I was privileged to attend the Montana Range Days at 
Dillon, Mont., where I saw over 300 young people hard at 
work studying the science and art of range management. 
That's right—over 300 plus a large number of adults, includ- 
ing many ranchers. I have asked for copies of pictures which 
I will display in Rangelands for I am sure it is as hard for you 
to believe as it was for me. But I stood on a large hill above the 
camp and now I know how General Custer felt when he 
reached the Little Big Horn River. Those young people were 
studying soils, plant anatomy, ranch planning, geology, 
archaeology, and plant identification. To put it bluntly, I was 
simply overwhelmed and I was thoroughly put in my place. 
There were little ten-year-olds using scientific words I hadn't 
heard of in years. Thank goodness they didn't ask me some 
of those questions or I would have embarrassed the whole 
S.R.M. All I can say is if you don't believe me, go to Range 
Days in Dillon, Mont., in 1988 and see for yourself. It's 
impressive. 

But Montana hasn't a corner on the market. First Vice- 
President Bill Laycock and I attended the Northern Great 
Plains Section Summer Meeting at Swift Current, Sask., 
Canada. Here again was a large crowd of people who were 
very interested in range, not quite the same as we are gener- 
ally used to. Those people place strong emphasis on intro- 
duced species and grasses that are developed at their 
research station. But a common thread still exists in nearly 
every Section, and that is enthusiastic young people. 

While at that meeting I worked with several of the leaders 
of the 1989 SAM Annual Meeting scheduled for Billings, 
Mont. They are right on schedule and you had better lay 
plans right now to be there. It will be a good one without any 

188 Ran gelands 9(4), August 1987 



Rangelands 9(4), August 1987 187 

question. The headquarters hotel is more than large enough 
to cover our every need and there is lots of overflow space 
right next door. 

When you think big you're supposed to think Texas. Presi- 
dent Jack Miller and I attended the Texas Section meeting in 
Abilene, Texas, and you guessed it, it was big! This year they 
held a joint meeting with the Wildlife Society and I'm sure 
there were way over 500 people registered. in fact,l believe I 
heard 526. They had an excellent, lively program with lots of 
debate and fine papers on the latest developments. But I 
didn't think they needed to go quite as far as they did: I was 
raised in a windy country so there simply wasn't a need for a 
tornado to top it all off. You know, even those Texans can go 
too far once in a while. 

I guess I'm hung up on big and Important things this time, 
and that's not all wrong. One of the most important and very 
large programs to ever affect the rangelands and range man- 
agement is the Conservation Reserve Program in the United 
States. Already millions of acres have been planted back to 
grass and I predict we have seen only the tip of the iceberg. 
This concept of buying idleness is just plain scary and we 
need to look at it very carefully. What effect this will have on 
the future of the West and Midwest certainly makes a person 
stop and think. 

I would like to take this opportunity to compliment the 
Colorado Section for taking leadership in recognizing the 
importance of this program and its long-lasting effect. On 
September 16 to 18 the Colorado people are hosting a major 
conference on C.R.P. and its future effects on the land and 
the economy. They are sparing nothing to make this one of 
the historic meetings of recent years with their theme: "The 
Eleventh Year—what will happen when these millions of 
acres come back on line." Thank goodness we have time to 
lay plans and set direction to start the future planning pro- 
cess. They have certainly invited some very prestigious peo- 
ple, led by Secretary of Agriculture Richard Lyng and Gov- 
ernor Romer of Colorado, plus a host of other doers, shakers, 
and movers. By all means, make plans to attend. This confer- 
ence is a heavy one and well worth anyone's time. 

I guess I had better get back down to earth to conclude this 
report. So meanwhile back at the Denver office everyone is 
hard at work. Our move is complete and, as amazing as it may 
seem, with little breakage and only a small amount of loss. By 
the way, I still looking for issues of Volume 38 No.4 of JAM. It 
appears they are completely hidden for the moment and we 
have a library which is about to die unless they receive a 
copy. We are well along on painting and cleaning the old 
office so that it can be rented and eventually sold. If you 
know of anyone in need of space in the Denver area, please 
give us a call. 

Final points: First send in those orders for the 35-Year 
Index, Range Research, or any of the other fine publications 
that SRM has available for sale. it's a very productive way to 
support your Society. 

Second, time is running out on Postal forwarding. Please 
remember the new address and phone number: they are 1839 
York SI, Denver, Cob. 80206, and (303) 355-7070. 

Keep up the good work, everyone, and just remember 
you're all responsible for membership. It's not that hard—all 
you have to do is ask—Peter V. Jackson, Executive Vice- 
President, SRM. 

Stubbendieck Honored 
In recognition of his time, 

talent, and devotion to under- 
graduate range research edu- 
cation, the Range Science 
Education Council and SRM 
presented the 1986 Outstand- 
ing Undergraduate Teach- 
ing Award to James Stub- 
bendieck. The award cita- 
tion stated: "Jim Stubben- 
dieck has distinguished him- 
self as a highly motivated 
teacher. He combines infor- 
mality and friendliness with high academic expectations. 
Jim handles his classes very professionally, but at the same 
time shows real concern for individual students. In addition 
to being an outstanding classroom teacher, Jim works a 
great deal with undergraduates outside the classroom. He is 
a strong supporter of both the range management club and 
the Range Plant Identification team. The widespread use of 
Jim's book North American Range Plants has also extended 
his influence on undergraduate education well beyond the 
University of Nebraska-Lincoln. Jim is highly regarded both 
professionally and personally. As one former student wrote, 
'Jim teaches integrity as well as range management." 

Speclafists In QualIty 

Kaliui Gao6eo 

Wbeatgrssses - Bluestems - Gramas 
Switchgrasses - Lovegrasses . Buffalo 

and Many Others 

[We Grow, Harvest, Process These Seeds 

NATIVE GRASSES HARVESTED 
IN TEN STATES 

Sharp Bros. Seed Co. 
PHONE 311-2231 MEALY, kANSAS 
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Finances of the Society for Range Management 
Bill Laycock, lt Vice-President and Chairman of Budget Committee 

Every year the Executive Vice-President of SAM prepares 
a detailed summary of income and expenses for the previous 
year. A summary of this is handed out at the annual meeting. 
However, few members really know how much of a big busi- 
ness SAM really is and how much is received in services as a 
part of your membership. The following explanation and 
figures will try to clarify this for everyone. 

income 
In 1986, SAM had a total income of $421,000. This is $84.73 

per member. Since regular members pay $45.00 in dues (plus 
section dues), obviously SAM has significant sources of 
income other than dues. In fact, as you can see from the pie 
chart (Fig. 1), dues made up slightly less than one-half of 
SAM's total Income In 1986. The two other largest sources of 

SRIII 1156 INC0E 

*Other Income includes interest, building rent, contract, annual 
meeting net Income, etc. 

Fig. 1. SRM 1986 INCOME ($421, 100—$84. 73/member) 

revenue were the Journal of Range Management ($79,000) 
and publication sales ($41,000). Publication sales were 
higher than normal in 1986 because of sales of both the 
Range Research book and the Cowboy Cookbook. Range- 
lands brought in $10,500 in income. The $86,200 of "Other" 
Income shown in the chart includes interest, building rent, 
contracts, annual meeting revenue, and many other smaller 
items. For some items (annual meetings, reprints, and a few 
others), the income was "netted out", i.e. only the difference 
between income and expenses was recorded under Income 
instead of rather larger figures under Income and also under 
Expenses. 

Expenses 
Total expenses for SRM in 1986 totalled $371,300 ($74.71 

per member). Thus, for dues paid ($45 as a regular member) 
members receive far more in services than they pay for. In 
fact, if you look at the pie charts (Figs. 1 and 2), the amount 

SRM 1165 EXPENSES 

"Other" Expenses includes interest, Washington Office, other pub- 
lications, etc. 

FIg. 2 . SRM 1986 EXPENSES ($371,300—$74.71/ 
member) 

paid in dues is almost equal to the cost of running the Denver 
office (building expenses, salaries, travel, etc.). The $72,100 
in expenses for producing the Journal of Range Manage- 
ment are more than offset by income generated by JRM. 

Because of the move to a new building and the shifting of 
costs, the picture for 1987 and 1988 will be somewhat differ- 
ent than shown for 1986. However, we still anticipate a small 
surplus in our operations for 1987 when all of the different 
operating expenses are projected. 

Because there has been so much discussion and contro- 
versy about the cost of our publications, a detailed account- 
ing of the income and expenses for both the Journal of 
Range Management and Ran gelands is presented below. 
The lack of understanding about the cost of our publications 
has led to periodic crusades to split the membership of SAM 
and permit those who did not want to receive the JAM to 
become a different class of member with lowerdues. As I will 
outline in more detail below, JAM makes money for SAM and 
is not supported by dues while Rangelands is largely sup- 
ported by dues. The following description will try to clarify 
the income and expenses for both publications. 

Journal of Range Management 
In 1986, total expenses to produce JAM were $72,100. As 

shown in the pie chart (Fig. 3), this includes printing, postage 
and mailing, paper, other supplies, maintenance contracts 
on typesetters, and other equipment and the salaries of the 
editor, typesetter, etc., for time spent producing JAM. 

Income related to JAM in 1986 was $79,700. As shown in 
Figure 4, the biggest part of this ($48,100 or 60%) was from 
institutional subscriptions. The Journal of Range Manage- 
ment is a respected professional journal. This is why income 
from subscribers (mostly libraries) is high. Page charges to 

Other*_ 
$39,600 (10.7%) 

JAM 
'$72,100 (19.4%) 

Other* 
$86,900 (20.6%) 

Pu bI icatu 
Sales 

.Dues 
$203,700 (48.3%) 

Salaries 
$111,700 (30.1%) 

$10,500 
(2.5%) 

JAM 
$79,700 (18.9%). 
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$28,100 (39.0%) 
Printing 

FIg. 4. JRM 1986 INCOME ($79,700—$1 6.03/member) 

JRM authors contributed about 35% of the income. Advertis- 
ing and the net profit on reprints add another 5%. Income 
from page charges was artificially low in 1986 because of 
some late billing for page charges in the last few months of 
the year. Page charges normally will total about $35,000 in 
most years. This would add another $8,000 to the income. 

Thus, in 1986, the Journal of Range Management gener- 
ated a profit of $7,800. This amounts to about $1.53 per 
member. No part of your dues goes to publish or distribute 
JAM. JAM has generated and will continue to generate 
revenue to support other SRM programs. This is why dues 
cannot decrease for members choosing not to receive JAM. 

Rangelands 
In 1986, total expenses to produce and distribute Range- 

lands were $58,200. The categories and percentage alloca- 
tion of the expenses are similar to those for JRM (see pie 

Supplies $5,400 (9.3%) 

chart-Fig. 5). As with JRM, the salaries include all of the time 
spent producing Ran gelands. 

Income from Ran gelands in 1986 was only $10,500. Half of 
this was from subscriptions, a little over one-quarter from 
page charges to authors and the rest from advertisements 
and net income from reprints (Fig. 6). 

FIg. 6. Rangelands 1986 INCOME ($10,500—$2.11/ 
member) 

Because there is such a big difference in total expenses 
and total income, the pie charts shown can be misleading. 
For Rangelands, the Expense "pie" (Fig. 5) is about 5 1/2 
times larger than the Income "pie" (Fig. 6). The net cost to 
SRM for producing Range!ands in 1986 was $47,700 ($9.60 
per member). Your dues support this cost as well as provide 
the services of the Denver office and other membership 
benefits. 

Can income to Ran gelands be increased to make it self 
supporting? Increasing page charges has been suggested. 
Because a lot of articles in Ran gelands are invited and many 

JRM 1986 EXPENSES 

Supplies—$8,300 (ll.50/o) 
& Equip. 

Editor—$2,400 (4.1c 

RANGELANDS 198$ EXPENSES 

& Equip. Mtnc. 

(42.4%) 

Salaries 
$17,800 (30.6%) 

Reprints—$2,700 (3.4 

FIg. 5. Ran gelands 1986 EXPENSES ($58,200—$1 1.71/ 

member) 

Page Charg 
$27,600 ( 

Fig. 3. JRM 1986 EXPENSES ($72,100—$14.50/member) 

JRM 1986 INCOME 

Th 
RANGELANDS 1986 INCOME 

$1,300 (1.8°/o) 
Advertising 

Reprints—$700 (6.7%) 
(net) 

Subscriptions 
$48,100 (60.4%) 

Page Charges 
$2,900 (27.6) 

Subscriptions 
$5,200 (49.5%) J Advertising 

$1,700 (1 6.2°/o) 
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authors are not supported with tunds with which to pay page 
charges, the amount of page charge income is considerably 
lower than for JAM. The editor and editorial board of Range- 
lands have looked at this and feel that there is little room for 
increasing either the amount charged per page or for charg- 
ing more authors. There is room for increasing advertising in 
Rangelands and this is being looked at. The single biggest 
difference In JAM and Ran gelands is income from institu- 
tional subscriptions. There are 839 subscriptions to JAM and 
only 192 to Rangelands. This is because libraries consider 
JAM to be a useful professional publication and they look at 
Ran gelands as a limited audience trade journal. This attitude 
can be changed but it will take a lot of hard work and selling. 
There are a lot of libraries (public, FFA, high school, and 
others) that would find Rangela,nds attractive if it was intro- 
duced to them. Plans to try to do this are in the making. 

If we could add 1,000 new institutional subscribers to 
Rangelands ($30,000 additional income but some additional 
cost), the publication would come closer to being self sup- 
porting. Perhaps it does not need to be. Most members per- 
ceive Rangelands to be a significant product that they 
receive fortheir membership dues. Why not continue to have 

Univ. of Idaho Range Head 
Is New South Dakota Ag Dean 

Dr. David Bryant closed out five years as head of the 
University of Idaho Department of Range Resources when 
he left Moscow at the end of June to become dean of the 
College of Agriculture and Biological Sciences at South 
Dakota State University, Brookings. 

Bryant came to the University of Idaho in 1982 from the 
University of Arizona, where, from 1977-1982, he was range 
extension specialist with the UA Cooperative Extension Ser- 
vice and professor of range management in the UA School of 
Renewable Natural Resources. 

From 1971-1977, he served on the faculty of Humboldt 
State University, Arcata, California, and from 1973-1 976 was 
chairman of that university's Department of Range Manage- 
ment. 

No stranger to the Washington-Idaho region, Bryant is a 
graduate of Lower Columbia College, Longview, Washing- 
ton, and of Washington State University, from which he 
received a B.S. in range management in 1966. He earned an 
M.S. in range science from Texas Tech University in 1967, 
and a Ph.D. in range management from the University of 
Arizona in 1971. 

Bryant, who assumed the SDSU deanship on July 1, said 
that the College of Agriculture and Biological Sciences cur- 
rently has about 1,200 students and 250 on-campus faculty. 
Also under the college's administration is a 175-person pro- 
fessional staff, including 108 county extension agents. 

Besides agricultue, the college's teaching and research 
responsibilities Include the disciplines of botany, biology, 
forestry, and wildlife/fisheries, he said. 

In commenting on his 5-year tenure at the University of 
Idaho, Bryant said, "I've really enjoyed the stay here. It's 
been a rewarding experience working with UI faculty and 
students. 

"I'm particularly proud of our Range Resources Depart- 
ment students. They've really provided the leadership for the 
College of Forestry, Wildlife and Range Sciences. One of our 
students received the college's Outstanding Senior Award 

the dues pay for part of its cost? This does not mean that 
there would not be other significant benefits to SAM and the 
profession by having Ran ge!ands appear in 1,000 new librar- 
ies in the U.S. and abroad. 

Dues for 1988 

Most members probably hav.e already heard that, based on 
a recommendation from the Advisory Council and approved 
by the Board of Directors in Boise, you will be able to choose 
what publication(s) you will receive starting in 1988. You can 
choose to still receive both JAM and Rangelands, or you can 
choose to receive JAM only or Ran gelands only. Dues will be 
the same regardless of the choice you make. 

The Future 

The financial outlook for SRM is good. There is no dues 
increase for 1988. The Society needs the continued support 
of all members. Prompt renewal of dues is a very important 
part of the efficiency of operation of the Society. If you have 
comments or concerns about the Society's financial stand- 
ing, please contact the Denver office or an elected officer. 

this spring. Others are leaders in various student groups. 
This year we received more inquiries about our students 
from potential employers than any time since 1982." 

Bryant added that recent range graduates are finding posi- 
tions with the U.S. Forest Service, the Soil Conservation 
Service, and with other agencies and industries. 

"The federal job situation appears to be turning around," 
he said. 

Bryant said he has also been impressed with the efforts of 
UI Forestry Dean John C. Hendee to construct and maintain 
relationships with the college's outside clientele and con- 
stituents. "The external work has been excellent, in particu- 
lar his developing and structuring the college's Guidance 
Council," said Bryant. "That work has brought very tangible 
benefits to the Range Resources Department." 

Bryant said that Hendee has also strengthened the college 
s extension and continuing education work, as well as the 
activities of the Idaho Forest, Wildlife and Range Experiment 
Station, the research arm of the UI College of Forestry, Wild- 
life and Range Sciences—George Savage 

Members Round About 
GInger Renner, Southwestern art critic and Russell spe- 

cialist, presented an illustrated lecture on "Charlie Russell's 
Women" in conjunction with the special Charlie Russell Fes- 
tival featured at Colorado State University's American West 
program in July. She also autographed her book on the 
occasion. The 1987 program had as its theme "Beyond the 
Frontier: Cowboys and Ranchers since 1890." 

John W. Mumma has been named Deputy Regional Fores- 
ter for the USDA Forest Service's four-State Northern Reg- 
ion (Montana, North Dakota, northern Idaho, and north- 
western South Dakota). A native of Farmington, N. Mex., 
Mumma is a veteran of over 25 years with the Forest Service. 
He is a graduate in wildlife and range management from the 
University of New Mexico. 
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New Members 1987 

ARIZONA 
Margaret L. Abbott 
Mahpouz M. Abu-Zanat 
Patrick L. Beres 
Susan S. Clyne 
Robert M. Dixon 
William E. Emmerich 
Bill Gates 
Dan Hall 
Carole (Kniffy) Hamilton 
Stuart P. Hardegree 
Victor Howell 
Wm. (Bill) J. Horswill 
Richard D. James 
James W. Jensen 
Lee A. Jernigan 
David Kennedy 
Chester H. King 
Don B. McClure 
Angus P. McIntosh 
Michael E. Norvelle 
Craig W. Obermiller 
Kurt R. Rautenstrauch 
Douglas C. Rains 
Darwin Schulz 
Steven E. Smith 
Gary 0. Snell 
Doreen T. Spangler 
Bert T. Teskey 
James E. Toot 
Brian F. Wakeling 
Mark C. Wallace 
Mark A. Weltz 

Larry T. White 

CALIFORNIA 
Quinton J. Barr 
Cheryl M. Beal 
William M. Block 
David P. Bostick 
Carolyn R. Chad 
Bern M. Christine 
Don A. Cobum 
John R. Dunbar 
Tara M. De Valois 
Bernard Dowling 
PeggyJ. Fox 
Orvil W. Godman 
Walter L. Graves 
Dan Hall 
Daphne A. Hatch 
Frederick D. Hempel 
Debra S. Hill 
Deborah S. Hillyard 
Duane A. Jackson 
Edith A. Jacobson 
Wayne A.Jensen 
Douglas A. Johnson 
Gerard Kaz 
Luana E. Kiger 
Robert L. Koenigs 
Carol E. Layer 
Mark A. Matthies 
Kenneth E. Mayer 
Bahram Momen 

Richard C. Platt 
Margarita U. Recabaren 
John W. Ross 
Marilyn J. Samuel 
John M. Schumacher 
Ronald 0. Skoog 
Alan M. Uchida 
Robert P. Vogt 

COLORADO 

Sharon K. Abrahamson 
Rob Alexander 
Dale R. Andrus 
Robert 0. Averill 
Derek Bailey 
Mark J. Ball 
Al Bartlett 
Richard E. Bettale 
Richard L. Brammer 
Thomas A. Day 
Michael M.J. Dievorst 

George Ek 
James E. Ellis 
James E. Ficke 
Larry Forero 
Joan E. Fried lander 
Kenneth K. Goodrow 
Dollie A. Gonzales 
Sylvia G. Greenspan 
Jon D. Hanson 

Mary S. Henderson 

Stephen P. Hessek 
Jon D. Hill 
Henry Hogan 
Albert J. Hogan 
Davis B. Holloway 
TonyW. Hoag 
Jay M. Hinshaw 
Thomas E. Jacobs 
James W. Jensen 
Gene A. Keith 
Jack K. Kissell 
Richard R. Lindenmuth 
Melanie G. Malespin 
Mary M. Martin 
Mark A. Matthies 
John Meetz 

George A. Morris 
John P. Moore 
Edmund B. O'Regan 
Alex P. Parrott 
Kim E. Ragotzkie 
Lloyd D. Reed 
Charles S. Richmond 
Camille E. Richard 
Bernie C. Spanogle 
R.L. (Bob) Stave 
David M. Swift 
Richard A. Vnuk 
Lee F. Werth 
Brent C. Wheeler 
Jay B. Wilson 
Dean L. Winward 

Rowdy Wood 

NATIONAL CAPITOL 
Judith A. Breuggeman 
Sid Brantley 
Joan M. Comanor 
Petrus F. Dutoit 
William J. Harkenrider, Jr. 
Marc J. Levine 
Patty A. McDonald 
Tracey Parker 
James H. Smits 

FLORIDA 
Dune B. Branom 
John H. Ehrenreich 
Roy S. Fowler 
Rudolph C. Garber, Jr. 
Drue B. Linton 
Kevin A. McKinstry 
Ralph E. Grossi 
Henry A. Pearson 
Friedrich E.H. Schiller 
Donald E. Smith 
Jay B. Starkey, Jr. 
Beatrice Wade 

IDAHO 
Raymond A. Aguilar 
Tracy K. Anderson 
David E. Autry 
Del W. Barnhurst 
Tina Bell 

Tracy L. Behrens 
Mike Boltz 
Sherman B. Boyce 
Lloyd Bradshaw 
Michael L. Casados 
Mike D. Cass 
John A. Christensen 
Thomas W. Chivers 
Deborah R. Cooper 
Alan De Giulio 
John H. Doremus 
Janice L. Dobson 
Chad Gibson 
Dan Hall 
Rod Howard 
Brent D. Jensen 
Donald Jenni 
Kurt J. Kotter 
Tim C. Lowry 
Al S. Logosz 
Ross W. McElvain 
Donald J. Monial 
Robert K. Moseley 
Rodger L. Nelson 
Laird Noh 
Taylor Orr 
Sally Orr 
Timothy Ouellette 

Lynn A. Pence 
Lewis L. Pence 

Jay T. Pence 
Gordon V. Reid 
Kirsten C. Roscoe 
Lola Absh ire Sept 

Alan B. Shepherd 
John H. Shelly 
Kenneth Spaeth, Jr. 
Wallace B. Sterling 
J. Richard Ward 
James B. Wickel 
Barbara J. Wight 
Richard F. Wright 

INTERNATIONAL MOUNTAIN 
Ag-Renewal, Inc. 
Tracy K. Anderson 
William L. Badger 
Mike Bokalo 
David P. Bostick 
James Bryson 
Rocco Carroccia 
Oriano Castelli 
Brian Durrell 
Wanina E. Eayrs 
Raymond A. Fenton 
Duane Ferdinand 
John J. Hansen 
George J. Hirschenberger 
Chad Holland 
George A. Kahrl 
Randy R. Kelley 
Hamish M. Kerfoot 
Margarita M. Kirkendall 
Andrew M. Kratz 
Nsinamwa Mackenzie 
Daniel J. Miller 
Jane Horton Mulcahy 
Hugh Lynch-Staunton 
A. Robertson 
Annette Salazar 
Ronald G. Schott 
Darrell R. Smith 
Susan T. Stokke 
Leslie A. Zilm 

KANSAS-OKLAHOMA 
Bill Baldock 
William S. Bartush 
Kenneth P. BIan 
Louise C. Brannon 
Alton R. Bryant 
Fred C. Casterline 
Daryl E. Evans 
Terry Eubank 
Gary L. Fine 
Kurt J. Haroidson 
James F. Henson 
Robert S. Hughes 
Holger P. Jensen 
Jim Lester 
Drue B. Linton 
Wendell W. Olson 
Stretch May 
Phil Perryman 
Muhammed Saleem 
Hal Sankey 
Nancy G. Scott 
Ken Sherraden 
Bruce D. Trautman 
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Jon L. Ungerer Lloyd D. Reed TEXAS TIali B. Lekhela 
P.J. Workman NEVADA A.J. Aikman Monique M. Mackasey 
Russell A. Wright Mark Christians Martin A. Bailey Abdelkrim Mameri 
Robert Yoos Mark D. Davis Wintred R. Bauer Denise P. Meridith 

MEXICO Graciela M. Castillo Verlon D. Bigham Weldon Miller 

Heriberto Ollvares-ch Dan Hall Alton A. Bryant Harry D. Msiska 

Daniel Tenorlo James W. Jensen Calvin C. Bruns Jesse Theuri Njoka 

NEBRASKA 
Ronald W. Kay Harold D. Byrd, Jr. Akka Oulahboub 

Stanley C. Boltz Stephen B. Kiracofe Bruce B. Carpenter Giorgio Pigozzi 

Richard C. Brown 
Patrick M. Murphy 

Humberto J. Caldevon David E. Reeder 

Carmen K. Converse Margaret R. Orr Kenneth A. Cearley Dale Robertson 

Thomas 0. Dill Lynda Sue Peck Tyrone J. Clavero Tai Weidong 

Mario H. Esqueda Craig Plummer Kyle B. Crowley UTAH 

Dick L. Gebhardt Susan C. Urie Rovbert G. Crawford Lucrecia Aguirre 
Constance A. Miller Steve K. Walker Stephen Demarais 

Alexander Dickie Harry Armstrong 

Jorge R. Gonzalez PACIFIC NORTHWEST Doak P. Elledge 
Gerritt B. Bartels 
William A. Bate 

Timothy B. Gogolski Saundra K. Anderson R. Terry Ervin 
LaRene L. Mansfield Edward L. Berry C.T. Fields Boyd A. Bradford 

George H. Pfeifler Kathryn M. Boula George E. Fore 
Paul N. Briggs 
Carlos A. Busso David W. Sansom Allan Casimir 

Thomas L. Schmidt Kenneth J. Crane 
Byron Gossett Merlin Esplin 
George Hay 

Robert J. Skinner Philip S. Curry Gary L. Holmstead Enrique R. Flores 

TadlngarToloumbaye E.O. Dobrzensky Neal H. Huebotter 
David R. Grider 

Martin Viersen Darel W. Elmore Dean R. lsaacs 
Roddy V. Hardy 

Jon S. Wilson Alan W. Fehr Jason L. Johnson 
Kevin M. Heaton 

NORTHERN GREAT PLAINS Jean M. Findley Patricia M. Leslie 
W.M. Hess 

Cecil W. Adams Herbert C. Frost James Marasek 
Jon 0. Hill 

Alan N. Anderson Dan Hall Glen Martin 
Paul G. Jefferson 

Steve Charter Richard D. Hall Charles W. McAnally 
James W. Jensen 

Daniel R. Currie T. Carl Juhl Peter D. McKone 
Di Jian Jun 

Ross T. Douglas 
Maura Lavert' David McKown 

Mark A. Lane 

Carey L. Dreher David P. Lodzinski Ted O'NeiI, Jr. 
Laurence A. Lassen 

Donald V. Gayton C.W. (Bill) Luscher Katie Northrup 
James B. Lamb 

Gene Goven 
A. Christina Mayall Jimmy F. Oliver 

James W. Mackley 

Joanna Halmans Rick McComas John W. Paclik George P. Matejko 

Susan J. Hayman Merritt Parks Joe C. Paschal 
Susan E. Meyer 

David R. Hernandez Dee A. Quinton Henry A. Pearson 
Saleem Mohammed 

Janet L. Johnson William H. Pyle Juan M. Pena 
John D. Olsen 

Wesley P. Kehler Robert N. Schweigert Don E. Petty 
Luis Ortega 

David H. Meccage Donald L. Smith Nthongoa Pheta (Deceased) 
Kerry Lyn Schwartz 

Allen F. Minkoff Dale E. Snyder David B. Polk 
William B. Southerland 

Wendell W. Olson Maureen A. Sprague Ronnie L Reiniseh 
Kamal I Tadros 

David J. Paugh 
Julie A. Sturgeon Laura H. Ripley 

Athar A. Tariq 

Ted Perrin Rodney M. Todd Richard S. Savage 
Emmanuel Tchoupopnov 

Mark S. Stock Sandra M. Thomson Melony . Skee 
Paul Trevort 

Gerald A. Surine Don Tryon Timothy W. Strickland WYOMING 

John J. Swiontek Troy Van Roekel TAMU Ag Research Center Wayne H. Asay 
Bob Tanner M. William Weigand William Taylor Jill M. Booth 

Rusty L. Terland Mitchell J. Willis Alan C. Terrell John R. Burns 

Herbert E. Webb SOUTH DAKOTA Thomas A. Walker Peter L. Clark 

Kent F. Williams Robin R. Bortnem David B. Wester Michael M.J. Dievorst 

Donald G. Youngbauer Karl J. Krueger Jan Wiedemann Carma Franz 

NEW MEXICO Asse'tou Kanoute' Edward A. Wynn Larry Gerke 

David L. Anderson Clyde Jesfjeld Loy L. Wylie Dan Hall 

Louise C. Brannon M. Scott Zimmerman UNSECTIONED 
John Heward 

Nasir M. Butt Ronald Walker Laurel A. Baas 
James W. Jensen 

David W. DahI Edward K. Twidwell Abdelaziz Ben-Thilija 
Patrick I. Kinyua 

Glen L. Dennis Kent L. Solberg Sempe Boleme 
Vincent M. Kituku 

Daniel A. Dunham SOUTHERN Diarra Boureima 
Kevin A. Madsen 

Gary L. Garrison J. Toby McCown Dakar Djiri 
Keith Mussallem 

Roger Johnson Debra Mafera Albrecht Glatzle 
Kinuthia R. Ngugi 

Ronald L. Lauster J. Wayne Weaver Vincent E. Grimes 
Alan L. Pomeroy 

Ellen L. Madera Gene P. Waldrip Chad Hsien Hsieh 
Richard M. Rocco 

Toby A. Martinez John A. Paterson Peter W. Johnston 
Susan E. Rodgers 

Wanda N. Mphinyane Moses K. Karachi 
Ahmed R. Shariff 

Greg Nicholson Linda M. Kerr 
Paul J. Smith 
Mbii G. Thigunku 
Brad K. Weatherd 
Patrick Werner 
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