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THE SOCIETY FOR RANGE MANAGEMENT, founded in 1948 as the 

American Society of Range Management, is a nonprofit association incorporat- 
ed under the laws of the State of Wyoming. It is recognized exempt from 
Federal income tax, as a scientific and educational organization, under the pro- 
visions 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 properly take care of the basic rangeland resources of soil, plants and 
water 

—to develop an understanding of range ecosystems and of the principles 
applicable to the management of range resources; 

—to assist all who work with range resources to keep abreast of new flnd' 
Ings and techniques in the thence and art of range management; 

—to improve the effectiveness of range management of 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. 
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Executive Vice-President's Report 

I had the privilege of attending 
a number of meetings of different 
Sections of the Society for Range 
Management this fall and winter. I 
attended the Oklahoma, New 
Mexico, Colorado, National 
Capital and the tn-section meet- 
ing of Nebraska, South Dakota 
and Wyoming. There was 
tremendous diversity among the 

programs, the people participating in the programs and in 
the people attending the programs. I did a lot of thinking 
about the importance and contribution of diversity to SRM. 
Most everyone finds biodiversity appealing—as a way to 
hedge bets if for no other reason; however, the relation 
between complexity and stability of ecosystems is far from 
being well understood. 

Cultural and ethnic diversity are currently highly prized in 
the U.S. But pockets of cultures, tribes and gangs within 
and across political boundaries world wide are not yet con- 
vinced of that value. And what about diversity of member- 
ship within an organization, is that valuable and do we 
know any more about it than ecosystem diversity? I per- 
sonally know of no other society that regularly involves, and 
overtly encourages the involvement of such a diversity. 
That, I believe, is the direct result of the tremendous diver- 
sity of the rangeland resource with which we all work and 
love. 

When an individual really loves something, it is easy to 
understand how others could also love the same thing. 
Even when other's views are diametrically opposed to 
one's own perceptions of how those resource should be 
managed and evaluated, the mutual admiration for the 
resource creates a strong force to attempt to understand 
and comprehend how these perceptions can sometimes be 
so different. All that is required is sincerity and civil behav- 
ior. Many members of SRM are supporters of and propo- 
nents for livestock. That is not unreasonable. About two 
generations ago hardly anyone knew or cared about range- 
land other than range managers, livestock producers and a 
few avid hunters. There are other members whose interest 
in rangelands has little or nothing to do with livestock. Their 
interests tend to be more specifically focused on specific 
rangeland resources such a wildlife, water, or rehabilitation 
and stabilization from other perturbations such as military 
use of lands, mining or natural cataclysmic events. There 
are an increasing number of members that have a recre- 
ational or spiritual attachment to rangelands and others 
with an academic interest that simply wish to better under- 
stand the interaction between the physical and biological 
components of rangeland ecosystems. 

This great diversity has the Society well positioned to 
search for the "truth". To discuss and debate issues is one 
way of accomplishing this continuing quest. Sometimes 
these debates are taken personally, perhaps more personal 
than they were intended, but no less real to the offended. 
The rules of the debate requires that issue be addressed, 
not individuals. But the importance of these continuing dis- 
cussions among this diverse audience cannot be over- 
looked. "It may be impossible to act in a system or even to 
observe it without altering it. Truths may not be absolute 
and unchanging. Truth can best be found by comparing 
and contrasting various perception of reality by different 
people who have had different life experiences and under- 
stand their world in different ways." Author unknown. 

The Society was established by people with the foresight 
to create an institution that was inclusive rather than exclu- 
sive, at a time when there were few other than livestock 
owners, range managers and academicians who had 
enough interest in rangelands to participate. That structure 
has served the Society and rangelands well because it cre- 
ates an environment where this diversity of interest, knowl- 

edge and experience can be shared, where people can 
interact to search for enhanced understanding of how these 
complex systems behave and for improved management 
practices in the face of ambiguity. SAM members should 
appreciate the wisdom of the Society's Coordinated 
Resource Management motto—none of us know as much 
about something as all of us.—Bud Rumburg, EVP, SAM. 
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HUNTERS' ACCESS TO BLM LANDS 
Robert K. Davis 

It is not uncommon in western states to find private land in 
the valleys, public land on the ridges and only private roads 
leading from the valleys to the ridges. One such case was 
described in the Piceance basin in Rio Blanco County, 
Colorado, where 61,000 acres of private valley lands were 
controlling access to 89,000 acres of Bureau of Land 
Management (BLM) land (Munger 1968). The controlled 
access lands were carrying average hunting pressure for the 
area, the hunters were paying access fees and receiving 
enhanced quality of hunting and the community was benefit- 

ting from the fees and other expenditures of the predominantly 
nonresident hunters who were attracted to the controlled hunt- 

ing. Although controlled access hunting may be an improve- 
ment over uncontrolled access for the reasons enumerated, 
BLM's policies and programs continue to pursue the aim of 
removing such obstacles to free public access (BLM 1987). 

Table 1. Size and ownershIp of eight BLM allotments in Western 
Colorado used for controlled access hunting 

Name 
Total 

(acres) 
Public 
(acres) 

Private 
(acres) 

Grazing 
Preference 

(AUM) 
Church 9,000 6,764 2,236 600 

Cinder 2,000 1870 130 228 

Scrub 3,000 1,082 1,918 186 

Mauldin 6,000 2,639 3,361 400 

Berthas 3,000 1,320 1,680 119 

Upperbox 5,500 2,589 2,911 418 

Gorman 8,000 740 7260 216 

Magnetic 9,000 961 8,039 135 

Total 
Note: Names 

45,500 

of the allotme 

17,965 27,535 

nts have been camoflaged. 

2,302 

This paper investigates the options for access to the 
Danforth Hills area identified by the Little Snake Resource 
Area of Northwestern Colorado as lacking in public access 
(BLM 1986). Access to the area studied is controlled by private 
lands which are situated between a county road and the public 
land in the hills. The area, which encompasses eight BLM 
grazing allotments, includes 18,000 acres of public land and 
almost 28,000 acres of private land (Table 1). 

The area was presumed to be underused because legal 
access was precluded. The first surprise in the study was to 
find that under current conditions the area is fully used by 
hunters. 

The Current Situation 

Author Is with the university of Colorado, Boulder, Environment and Behavior 
Program, Campus Box 468, Boulder, Colorado 80309. 

The study area lies mostly below 8,000 feet and is dissected 
by 300 foot deep canyons and gulches, the bottoms of which 
are mostly privately owned, and mostly uninhabited. The high- 
er, steeper and rockier areas are public land. Roads or jeep 
trails in the canyon bottoms provide access to the mixed pri- 
vate and public lands in the uplands. According to notes in the 
files, grazing pressure on the allotments from all herbivores 
ranges from heavy to light and some allotments show abun- 
dant elk sign. 

With the historic recovery of the elk and deer herds in west- 
ern Colorado and increasing competition by hunters for places 
to hunt, the Danforth Hills have become prized for big game 
hunting. Hunters in substantial numbers are gaining access 
through the canyon bottoms by paying fees for controlled- 
access hunting (Table 2). There are seven separate fee hunt- 
ing operations on the eight grazing allotments. Fences con- 
structed to separate the allotments for management of grazing 
keep the hunters within the boundaries of the respective allot- 
ments. A total of 330 hunters used the controlled operations in 
1990, taking a total of 94 bull elk and 162 buck deer (Table 2). 
Access fees were estimated to average $100 per day per 
hunter. The controlled access hunters had better success for 
elk and as good success for bucks compared to the average 
for the entire wildlife management unit. In a related interview 
study, hunters using controlled access were receiving more 
satisfaction from hunting than were the hunters who were 
using uncontrolled access (Davis, in press). 

Open access is available on one allotment where a county 
road crosses a BLM half section. Access is gained by scaling 
300 foot cliffs at the top of which one can hunt an area of BLM 
land roughly two miles long and one mile wide but which has 
strips of unmarked 40 and 25 acre tracts missing on the west 
and south sides and a section of school land intruding on the 
eastern edge. As with private land, school lands in Colorado 
are not open to hunting without the permission of the person in 
control unless specially designated. Not only is access to this 
two square miles physically difficult but it is virtually impossible 
to pursue game on the BLM land without trespassing on pri- 
vate land or school land. Despite the claims, public land hunt- 
ing is not 'hassle-free" (Schuh 1990). 

As could be expected, hunters using the open access know 
they are being watched for trespass violations and hunters 
who pay for controlled access are disappointed to find outside 
hunters gaining free access to the allotment even though they 
sympathize with the plight of the open access hunters. The 
hunters on this allotment get the worst of both worlds. In the 
discussion which follows, the options facing BLM will be 
explored. 

Taking No Action 
Taking no action would perpetuate controlled access hunting 

systems which are successful on all but one grazing allotment. 
This policy would create strong incentives in most allotments 
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Table 2. HuntIng pressure and hunting success on eight BLM 
allotments In Western Colorado used for controlled access 
hunting In 1990 rifle seasons 

Name 
Hunters 

(No) 

Bull 
Elk 
(No) 

Cow 
Elk 
(No) 

Buck 
Deer 
(No) 

Elk 
Success 

(pct) 

Buck 
Success 

(pot) 
Church 116 25 0 50 22 43 
Cinder 30 7 0 20 23 67 
Scrub 16 8 2 7 63 44 
Mauldin 34 14 5 14 56 41 

Upperbox 38 1 0 17 3 45 
Gorman 48 11 0 44 23 92 

Magnetic 48 28 8 10 75 21 
Total 330 94 15 162 33 49 

Notes: Buck harvest in Church and Scrub are estimates based on success in 
Mauldin and Upperbox 

The 30 hunters in Cinder Knob allotment also spent part of their time hunting 
on Juniper Mtn. 

Upperbox and Berthas are managed as on a unit for hunting. 

to manage forage jointly for wildlife and domestic stock or to 
favor wildlife as the more profitable enterprise. The nonresi- 
dents attracted by the controlled access system generate sub- 
stantial incomes in the community. Hunting fees and guide ser- 
vices generate a greater local income per dollar spent than 

any other type of hunter expenditure (Munger 1968:26). 
When these allotments come up for coordinated allotment 
planning, the land management agency will find the permittees 
much more interested and cooperative in maintaining or 
improving wildlife habitat and riparian areas because they are 

receiving incomes from hunting (Peterson et al 1992; Davis 
etal, 1987). 

One could favor the current situation for all of these reasons 
but favor some action to fix the conflict between open and con- 
trolled access hunting in the one allotment. This would lead to 
Option 1 or 2 below. 

The grounds for objecting to the current situation are that 
some hunters who would like to hunt these allotments are now 
being excluded by their unwillingness to pay tees of 
$100 per day. One could say that in principle all hunting should 
be free of charge and this could lead to Option 3 or 4 below 
but, principle aside, there is no way of concluding that the ben- 
efits of open access would exceed the benefits of controlled 
access, as will be discussed. 

The Options for Action 
There are four proactive options to be explored: 
1. Retain and improve controlled access. 
2. Introduce lower priced controlled access 
3. Create open access by purchasing right of way. 
4. Create open access by land exchange. 

Retain and Improve Controlled Access Hunting 
The controlled access system described here could become 

the model for a new approach to management of wildlife, hunt- 
ing and forage on intermixed public and private lands. The 
allotments could be declared a special management area to be 
managed cooperatively by the private operators, BLM and the 
state wildlife agency. 

Introduce Lower Priced Controlled Access 
Options for accommodating the open access hunter could 

focus on two aspects. One would open one or more allotments 

to a controlled number of hunters for a modest admission fee, 
say $25 per day. Public land hunters were interviewed by the 
author who are willing to pay modest access fees for better 

hunting. Higher prices could be charged for opening weekend 
and succeeding weekends with lower prices on weekdays. 
Price of access might also be higher for antlered than non- 
antlered game. The conflict between open access and con- 
trolled access in the one allotment will abate only if the 
landowner abandons controlled access hunting or offers 
canyon access to the open access hunters for a lower price. In 

a five day season 20 hunters per day on this allotment would 
provide as much or more hunting pressure as the area is get- 
ting now from the combination of controlled and open access 
hunting and might generate as much revenue at $25 per day 
as is now received from the smaller number of fee hunters. 
However, this 20 hunters per day would be one hunter per 
275 acres which is 33 percent more than the desired hunter 

density of one per 365 acres (Guynn 1979). 

Creating More Open Access Hunting 
Options to create more open access hunting would require 

land purchases or exchanges to acquire the necessary access 

through the canyon bottoms. Open access through public 
easements would create conflicts unless landowners were will- 

ing to allow free hunting on the private lands or unless the 

acquisition included hunting rights to any private land in the 
allotments. 

Purchasing Rights 
Any owners in these canyons and gulches willing to sell 

rights of way to BLM would demand a price equivalent to the 
net hunting revenues they expect to earn. The private land in 
these allotments is earning about $5 per acre from annual 
hunting fees assuming the public land is not earning a hunting 
fee. The same land would earn less than $2 per acre from 
annual fair market grazing fees. Any access purchased would 
destroy the income earning potential of all the private land 
opened up by the purchase. Therefore the price demanded by 
the seller would be the equivalent of this lost future income or 
two to three times its value for grazing. It is doubtful if BLM's 

appraisers could find sufficiently high recreational values in the 
land to match the sellers price. BLM's access taskforce found 
this problem in other cases (1987). 

Acquisition by Exchange 
Land exchange is another possibility for increasing open 

access. Land exchange is expensive and time consuming. 
However, the benefits of the exchange need not cover the full 
costs of the procedure because the Federal Land Policy and 
Management Act of 1976 requires only that the public benefits 

(values) of the lands acquired equal the public benefits (val- 
ues) of the lands given up. In this case the values would 
include hunting values which poses the same problem for the 

appraisers as if they were valuing the land for purchase. 
Exchange could improve the situation in the allotment with 

open access by making it all public or all private, If the owner 
wanted to make it 100 percent private, he would need to come 

up with an equivalent 2,600 acres elsewhere to replace the 

open access hunting and the grazing values foregone here or 
BLM might find public lands elsewhere in the area that the 
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landowner might desire in exchange for his 3,360 acres in the 
allotment. 

Evaluation of the Options For Action 
Option 1, the controlled access option, would be the best 

option for landowners, hunting operators, their clients and the 
local economy and has the best chance of any option of lead- 
ing to better management of forage and wildlife. It would cost 
the agencies some administrative time to make it work and the 
private landowners would be expected to make some invest- 
ments in wildlife management and range improvement on the 
allotments. This option would not be preferred by those 
hunters or managers who would like free and open access to 
the controlled access areas but if it produced more game from 
the enhanced habitat, it would benefit open access hunters 
outside the controlled hunting area because the game is tree 
to move out of the area. A wildlife management plan for the 
area might also call for post-season hunts to reduce females, 
which would benefit primarily resident hunters, many of whom 
are also the open access hunters. 

Option 2, the low-price controlled access option, would 
reduce conflicts with controlled access hunting on one allot- 
ment and would increase benefits for some of the hunters now 
excluded by the controlled access system from other allot- 
ments. Some of the hunters now using the existing open 
access point might pay for easier access to better hunting. 
Hunters who wanted to continue using the one open access 
point might be adversely affected by the increased pressure on 
the allotment necessitated by the lower prices. 

Option 3, the purchase option, would benefit open access 
hunters but would impose equal or greateT losses on controlled 
access hunters and operators. Landowners, as distinct from 
operators, would be compensated for their losses or else they 
would not sell. There are no net benefits to justify the costs of 
purchase. The option of purchasing is made less attractive by 
the prospect of eminent domain proceedings. If controlled 
access hunting were abolished here, the community would 
lose the benefits of the income flows to the operators and 
landowners and also some expenditure benefits from the non- 
resident hunters who would be replaced by resident hunters. 

Option 4, the exchange option, has the same disadvantages 
as the purchase option and it is less costly only if the value of 
the exchanged public lands and BLM's administrative costs 
are ignored. The exchange or the purchase options could not 
be justified by a benefit-cost test but only by a blind adherence 
to the principle of free public access to all public lands. 

Is It Time To Reconsider Access Policies? 
This study has uncovered a case in which the options of pur- 

chasing or exchanging land to create open access do not 
improve upon the current situation. The options that might 
improve things would retain and improve controlled access 
hunting and possibly introduce lower-priced controlled access 
to at least part of the area. 

The study makes it plain that a policy of creating open 
access to public lands for hunters confronts the reality that it 
may create no welfare gains to hunters, and substantial costs 
to the government. The only premise for such a policy would 
be that controlled access is illegal, immoral or unethical. 
Historically we have objected when access to public land is 

"wilfully" blocked (Public Land Law Review Commission 1970). 
Our beliefs often draw a distinction between what is appropri- 
ate on private land and public land (Sharp 1992) but in cases 
like this one, where the private and public lands are inter- 
mixed, it is not possible to treat them differently. To minimize 
conflicts an allotment must either be open to all or totally con- 
trolled. 

The Taylor Grazing Act clearly states that it does not vest "in 
any permittee any right whatsoever to interfere with hunting or 
fishing within a grazing district," but no federal law has contra- 
vened the state trespass laws which apply to the private lands 
which control access to these allotments. Charging a fee for 
access may raise a moral issue with some hunting advocates 
but those who object to the principle of selling access rights 
must recognize that both sellers and buyers are willingly partic- 
ipating in the transaction. Historically, the hunters have initiat- 
ed many of the access transactions. 

It should also be clear that, historically, the private land was 
not claimed for the purpose of controlling access to hunting, 
although it may have been located as a means of controlling 
unregulated grazing in the canyons and adjacent uplands. 
The jumble of ownerships in places like the Danforth Hills is an 
inherited result and would be extremely costly to straighten out 
by a program of land purchases or trades. More harm than 
good could be done by ill-considered attempts to open such 
areas to free and uncontrolled public access. The fact that 
hunters and private land managers are reaching accommoda- 
tions over the access issue to the mutual benefit of the partici- 
pating hunters and landowners and the range could mean that 
organized exchange is the best outcome and that policies 
favoring free access under all conditions need to be discarded. 
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Early Spring Grazing on Native Range 

John Lacey, Scott Studiner, and Ron Hecker 

Background 
Dunng the 1 980s, Forest Service employees and ranch- 

ers on the Fort Howes Ranger District at Ashland, Montana 
were increasingly concerned about range condition. 
Traditional management strategies indicated that later 
turnout dates were needed. Because most of the land in 
the area is administered by the Forest Service, there was 
very little opportunity for ranchers to develop traditional 
tame pastures for early spring grazing. Most ranchers were 
faced with having to either prolong their winter hay feeding 
period, or retain cattle on hay meadows during the green- 
up period, thus damaging subsequent hay production. 

In 1987, the permittees met with representatives of 
Montana's Public Land Council, Forest Service employees, 
and with Montana's Extension Service. Turn out dates were 
discussed, and it was decided that Nearly spring grazingN 
may not damage vegetation if the grasses were grazed 
before they elevated their growing points. A cooperative 
study to evaluate vegetation response in Nspnng useN pas- 
tures was initiated on three allotments. On each allotment, 
study plots were located in a Nspnng useN pasture and in a 
summer use pasture. The Nspring useN pastures were to be 
grazed for a 2-3 week period in early spring. Their strategy 
differed from traditional management in three ways: 1) the 

spring-use pastures were native range, not crested wheat- 
grass, 2) the spring-use pastures would be grazed every 
spring, and 3) the spring-use pastures would be rested the 
remainder of the year. 

Methods 

In the spring of 1988, two study sites were located on 
each of three allotments. One site was located in the spring 
pasture, while a comparable site with similar vegetation and 
soil was located in a summer-use pasture. The study sites 
were about 1/10 acre in size, and were called macroplots 
(Fig. 1). 

Plant frequency was used to monitor vegetation change 
during a 5-year period. The presence or absence of key 
species from 25 small plots or microplots (20 x 20 inches) 
were recorded in each macroplot. Plant species were sepa- 
rated into three categories on the basis of response to 
grazing: decreasers, increasers, and undesirables. While 
an increase in the frequency of decreasers would indicate 
an upward trend, a decline of decreasers or an increase of 
undesirables would indicate a downward trend. A slight 

shift in decreasers and/or undesirables may result from 
environmental variation, and would reflect a NstleN trend. 
Data at each study site were collected annually from 1988 
through 1992. 

Ground cover was also measured. A wire rod was held 
vertically at 8 points within each microplot, and the wire 
was lowered until the tip touched the ground surface. Cover 
at the tip of the wire point was recorded as bare ground, 

gravel, moss, litter, vegetation or woody fuel. 
A total of 200 points were recorded per macroplot. 

Results 

The frequency data indicated several trends. On the Stag 
Rock Allotment, the small change in frequency of decreaser 
grasses in the spring and summer pastures resulted from 
sampling variation (Table 1). However, the increase in 
number of increaser plants from 1988 to 1992, especially 
combined with the decline of undesirable plants indicates 
an improvement in range condition (in both spring and sum- 
mer-grazed pastures) (Fig 2). The improvement occurred 
during a 5-year period when use in the spring pasture aver- 
aged 65% and use in the summer pasture varied from 40% 
to 50%. The large increase of undesirable plants in the 
summer pasture (in 1992) was due to a Japanese brome 
invasion. 

Frequency of decreaser plants in the spring pasture on 
East Tooley Allotment increased from 72 in 1988 to 89 in 
1992 (Table 1). Utilization averaged about 40-50%. There 

FIg. 1. Transects were used to mark the location of macroplots and 
microplots. In July 1988, vegetation was stressed by drought. 

Lacey Is the Extension Range Management Specialist at Montana State 
University; Studiner and Hacker are Range Conservationists with the U.S.F.S.. 
on the Ft. Howes Ranger District, Custer National Forest. 
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Table 1. Plant frequency in 1988 and 1992 in "spring" and "sum- 
mer pastures on three allotments in the Ft. Howes Range 
District. 

Kind of Stag Rock 
Plant Spring Summer 

Decreaser 
or 

Desirable 
1988 138 111 
1992 129 113 

Increaser 

(Intermediate) 
1988 
1992 

Undesirable 

1988 20 15 3 102 90 
1992 8 44 7 166 151 

'Decreaser = green needlegrass, western wheatgrass, needleandthread 
Increaser = bluegrama, junegrass, silver sagebrush, and fringed sagewort, big 
sagebrush, green sagewort, and daisy; 
Invader = red threeawn, Japanese brome, broom snakeweed, cactus, phlox. 
Macroplot in summer pasture was relocated in 1990 because of prairie dogs. ronmental conditions were still favorable for plant growth. 

With the grasses being able to grow, and the pastures rest- 
ed the remainder of the year, the plant community was not 
harmed by the early grazing. In addition, plant response 
was influenced by precipitation which improved from a 
drought in 1988 to above-average in 1992. 

The amount of bare ground decreased in the summer 
pasture on the Stag Rock Allotment (Table 2). While the 
other changes in ground cover characteristics (such as the 
increase in litter) on the allotment are encouraging, they 

Table 2. Mean ground cover in 1988 and 1992 in "spring use" and 
"summer use" pastures on three allotments in Ft. Howes 
Ranger District. 

p%uIv1! I 10111 

Kind of 
Soil Stag Rock East Tooley Reartus Cone 
Cover Spring Summer Spring Summer Spring Summer 

35 22 34 23 29 27 
32 12 22 47 18 29 

0 1 0 0 0 0 
0 3 0 0 0 0 

1 0 1 0 1 0 
0 1 0 0 0 0 

43 62 38 75 47 46 
49 67 60 53 68 51 

21 17 28 2 22 27 
18 16 17 0 15 19 

0 3 0 0 
o o 0 1 

Study site in summer pasture of East Tooley was relocated in 1990 because 
prairie dogs moved into original study site. Therefore, 1990 and 1992 cover 
characteristics are shown for the East Tooley Summer Pasture. 

East Tooley 
Spring Summer2 

Reanus Cone 
Spring Summer 

72 
89 

80 96 189 
114 108 192 

93 92 
99 99 

119 141 
165 160 

Fig. 3. Cattle enjoying "spring" conditions on the Ashland District, 
Custer National Forest. 

was no major change in frequency of irtcreasers or undesir- 
able plants. Because prairie dogs invaded the original study 
site in the summer pasture, the macroplot was moved to a 
new location in 1990, and data are not reported. 

Frequency of decreaser plants in the spring pasture on 
Reanus Cone Allotment increased from 93 to 99 during the 
5-year period (Table 1). Frequencies of increaser and 
undesirable plants also increased during the period. 
Japanese brome made up most of the 1992 increase in 
undesirable plants. Because the pasture was in low-fair 
condition in 1988, plants were filling in the bare soil as 
range condition improved. Bare soil declined from 29% in 
1988 to 18% in 1992 (Table 2). 

The response of the plant community is not surprising. 
Spring grazing generally occurred prior to the elevation of 
grass' growing points and livestock were rotated while envi- 

Bare 
1988 
1992 

Gravel 

1988 
1992 

Mosses 
1988 
1992 

Litter 

1988 
1992 

Vegetation 
1988 
1992 

Woody fuel 
1988 
1992 

Fig. 2. Sagebrush and needlegrass dominate the plant community in 
the Spring Pasture on Stag Creek Allotment, August 1990. 

1 0 
1 1 
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Table 3. Mean annual vegetation cover (percent) from 1988 to 
1992 In 'spring use" and "summer use" pastures on three allot- 
ments In the Ft. Howes Ranger DistrIct1 

AII,h,,I 
Stag Rock East Tooley Reanus Cone 

Spring Summer Spring Summer Spring Summer 

1988 21 17 28 22 22 27 
1989 17 10 15 18 12 18 
1990 13 8 7 3 10 10 
1991 7 6 15 6 17 17 
1992 18 16 17 0 15 19 

'Vegetation hits represent a percentage of 200 ground cover estimates made 
per macroplot. 

may be the result of precipitation or sampling variation. 
The amount of bare ground also decreased, and litter 

increased from 1988 to 1992 in the spring pasture on the 
East Tooley Allotment. In contrast, from 1990 to 1992, bare 

ground increased while litter and vegetation cover 
decreased in the summer pasture. This downward trend 
indicates additional effort to assess, and possibly change 
current management is needed. 

Ground cover changes also indicate an improved range 
condition in the Spring Pasture on the Reanus Cone 
Allotment (Table 2). There was less bare ground and more 
litter in 1992 than in 1988. These changes were less obvi- 
ous in the summer pasture. 

Vegetation cover (portion of soil surface covered by basal 
area of forbs and grasses, or by crown cover of shrubs) 
varied during the study period (Table 3). Most of the sites 

generally had more vegetative cover than what is expected 
(10-12 percent) for the area (Rod Heitschmidt, personal 
communication). The apparent decline in vegetation cover 
during the study period may have been influenced by the 

ability of plants to persist through the 1988 drought with a 
partial death loss the following year. In addition, because of 
the drought in 1988 there seemed to be a lot of bare 
ground, and "questionable" decisions on whether the wire 
point actually contacted bare ground, litter, or vegetation 
may have been subconsciously "called" in favor of vegeta- 
tion. Because of variation in the data, our analyses also 
indicated that more than 200 points per macroplot were 
needed to obtain reliable estimates of vegetation cover. 

In conclusion, we evaluated early spring grazing over a 5- 
year period. Monitoring indicated an upward trend in some 
pastures. Vegetation changes in "spring" pastures were 
similar to, or better than changes in the summer pastures. 
This indicates an "early spring" grazing treatment, if 
designed to meet the needs of grasses, will not adversely 
affect vegetation. These results are not surprising. In south- 
eastern Montana, where soil, vegetation and grazing ani- 
mals have evolved over thousands of years, native ranges 
can be used for early spring grazing. However, the actual 

grazing and rest periods must be carefully planned to meet 
the physiological needs of plants. 
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Managing Pinyon-Juniper Woodlands 
GERALD J. GOTIFRIED AND KIETH E. SEVERSON 

A renewed interest in pinyon-juniper woodlands has 
accelerated debate regarding management of this unique 
ecosystem. Should these woodlands be managed only to 
provide livestock forage through overstory removal—popu- 
lar programs in the 1 950s and 1 960s—or should they be 
managed for production of multiple resource products and 
amenities? Pinyon-juniper woodlands have varying capabil- 
ities of producing fuelwood, wildlife habitat, forage for live- 
stock, watershed protection, and other products such as 
pinyon nuts (Figure 1). In addition to these more traditional 
resources, we must now consider increasing recreational 
demands, increased human development, impacts of man- 
agement for threatened, endangered, and sensitive plant 
and animal species, and protection of archeological sites. 

Three recent conferences dedicated to these woodlands, 
and sponsored by state and federal agencies and several 
professional organizations, accentuated their emerging 
importance (Everett 1987, New Mexico Commissioner of 
Public Lands and New Mexico Agricultural Experiment 
Station 1991, and Aldon and Shaw 1993). A national work- 
shop on pinyon-juniper management strategies was spon- 
sored by the Rangeland Technology and Equipment 
Council in Albuquerque, New Mexico, in 1993. Regional 
workshops were conducted in Prescott, Arizona, in 1988 
and in Santa Fe, New Mexico, in 1989. 

Conflict and confusion over managing pinyon-juniper 
woodlands, coupled with an ecosystem approach to man- 
agement adopted by some federal agencies, suggest that 
attitudes toward woodlands be re-evaluated. Multiresource 
goals have been legally mandated on most public lands. 

Although single resource goals may often be targets on pri- 
vate lands, decisions attempt to ensure maximum return 
without jeopardizing site productivity. The differences 
among pinyon-juniper sites must be recognized during 
development and implementation of management strate- 
gies. More scientific information is needed for developing 
holistic strategies for pinyon-juniper woodlands. We will 
briefly describe management options and discuss informa- 
tional shortcomings that could affect implementation, partic- 
ularly in the Southwest. 

The Current Situation 

Arguments concerning the distribution of woodlands 
before European settlement and how it has changed since 

This article is a synopsis of two papers: one presented at the Rangeland 
Technology and Equipment Council, Albuquerque, NM, February 1993, and the 
other at a Symposium on Managing Pinyon-Juniper Woodlands for Sustainability 
and Social Needs, Santa Fe, NM, April, 1993. 

The authors are Research Forester and Research wildlife Biologist, Rocky 
Mountain Forest and Range Experiment Station, Flagstaff, Arizona, and Rapid 
CIty, South Dakota. respectively. 

livestock introduction and fire suppression are being "dust- 
ed off', refurbished, and readvanced. Estimates of the size 
of prnyon-juniper woodlands vary from 40- to 60-million 
acres in the West; differences in estimates may be attrib- 
uted to the way marginal lands were defined. It is one of the 
dominant vegetation types in the Southwest (Arizona, New 
Mexico, southern Colorado, and southern Utah). 
Woodlands are generally found at elevations from 4,500 to 
7,500 feet where annual precipitation ranges from 12 to 22 
inches. 

The Colorado pinyon is the common pinyon in these 
stands. Pinyons are generally 9 to 35 feet high and 5 to 18 
inches in diameter, although larger individuals can be com- 
monly found on moist sites. These trees are slow-growing 
but relatively long-lived, up to 400 years. 

Junipers are generally small, multi-stemmed trees less 
than 40 feet high. There are four common species in the 
Southwest; one-seed juniper, Utah juniper, alligator juniper, 
and Rocky Mountain juniper. Stands may contain one or 
several species of juniper. Understory biomass is generally 
quite low beneath the woodland canopy, but the total num- 
ber of woody and herbaceous understory species is great 
because of the pinyon-juniper woodland's wide distribution. 

Historically, pinyon-juniper woodlands have not been val- 
ued for production of wood fiber. From the end of World 
War II to the mid-1960s, considerable emphasis was 

Fig. 1. A typical pinyon-juniper stand in north-central Arizona that 
could be managed for multiple woodland resources. 
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placed on eliminating the woodland overstory to produce 
more forage for livestock. Increased water yields and 
improved wildlife habitats were often touted as secondary 
benefits. All too often, the realized benefits were nebulous. 
Large areas were treated, using a variety of techniques 
such as bulldozing or cabling, with little regard for site char- 
acteristics or capabilities. As a result, many control pro- 
grams not only failed to produce more water and better 
wildlife habitat, but they also often failed to produce the 
expected additional forage. On many areas where forage 
did increase, reinvasion or release of pinyons and junipers 
was so pervasive that these benefits were only short-lived. 
This problem was exacerbated by failure to adjust livestock 
management or by a lack of subsequent treatments when 
trees were in a more vulnerable state (i.e., control burning 
during seedling stage). Management procedures were 
rarely modified because few of these projects were ever 
evaluated after the initial treatments were applied. All of 
these factors have contributed to large scale reoccupation 
of areas treated 30 to 40 years ago. Generally, very few of 
these programs could be judged successful from either a 
resource or economic standpoint. 

Management started to change in the 1970s partly 
because site conversion costs and fuelwood demands 
escalated, both induced by increasing prices of fossil fuels. 
Some managers became concerned that fuelwood 
demands would soon exceed the supply. The importance of 
pinyon nuts as a cash crop has also increased in recent 
years. This has created a developing awareness that man- 
agement of pinyon-juniper woodlands on public lands be 
redirected to encompass all potential resources. 

Some Things to Consider 

It can logically be assumed that a few sites are best suit- 
ed for forage production (i.e., invaded areas on low eleva- 
tion woodland-grassland interfaces) and that other sites are 
best suited for wood fiber production (i.e., mature, uneven- 
aged stands). For example, Conner et al. (1990) estimated 
that 88% of the pinyon-juniper woodlands in Arizona have 
the potential to produce wood products on a sustainable 
basis. Most sites within the pinyon-juniper complex have 
the potential to be managed for multiple resources. 

Managing woodlands for sustained wood fiber or pinyon 
nut production is not without its problems. Little information 
is available for developing silvicultural prescriptions specific 
to pinyon-juniper lands. Since one primary goal of integrat- 
ed resource management will be to obtain a satisfactory 
level of wood production for the future, proper prescriptions 
must be implemented that ensure regeneration and growth 
while enhancing or maintaining other components of the 
ecosystem. 

Pending completion of research, Bassett (1987) reviewed 
the applicability of prescriptions commonly used in com- 
mercial forests to the woodlands. He concluded that single- 
tree selection and two-step shelterwood methods, which 
retain a cover of residual trees, likely were best for sus- 
tained stand productivity (Figure 2). Both methods are corn- 

patible with dispersal patterns of heavy tree seed, provide 
protected micro-sites for regeneration, and are aesthetically 
acceptable. Single-tree selection can be designed to 
reduce stand density while retaining a variety of tree age 
classes, as well as horizontal and vertical diversity. Group 
selection will create small openings (1-2 acres), and type 
conversions (clearcuts) can be designed to create openings 
of any size. Type conversions generally result in unsatisfac- 
tory tree regeneration because of poor seed dispersal and 
a lack of sheltered regeneration sites. Research concerning 
silvicultural prescriptions for multiresource woodland man- 
agement is continuing. 

Openings can create a diverse landscape that can favor 
many wildlife species. Clearing small, dispersed areas will 
benefit deer, elk, and small mammals (see review by 
Severson and Medina 1983, Severson 1986) as well as a 
host of birds that require open areas for foraging. Openings 
should not be too large. The proportion of a unit to be "con- 
verted" and the optimum size of openings will vary depend- 
ing on the kind of site, requirements of wildlife species, and 
specific management objectives. The actual size of the 
opening may not be critical if the longest distance at which 
an animal could be seen across the opening does not 
exceed 600 feet and/or continuous corridors of adequate 
width are maintained. Another option is to retain some trees 
in cleared areas to create a savannah effect that would pro- 
vide some thermal and security cover and be more aesthet- 
ically pleasing. Stands surrounding openings could remain 
untreated or be partially harvested. 

Managers must decide if areas cleared for forage produc- 
tion should be maintained or if trees can be allowed to 
reoccupy the sites. It may be necessary to develop a man- 
agement strategy to create spatial arrangements of differ- 

Fig. 2. This pinyon and one-seed juniper stand in western New Mexico 
was harvested according to a single-tree selection prescription. 
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ent-aged seral stands that would include both cleared and 
partially cut areas if tree regeneration is one of the identi- 
fied goals. It may not be necessary to have all age classes 
on each acre. Treatments that favor tree regeneration could 
benefit livestock and native ungulates by providing some 
additional, although temporary, increases in forage while 
maintaining some degree of thermal and security cover 
(Figure 2). However, the impacts of residual trees on 
understory vegetation is unclear. In most cases, rather 
large reductions in tree canopy cover are necessary to 
improve total herbage yield; however, individual species in 
the understory respond differently to tree reduction. In New 
Mexico, for example, Pieper (1990) determined that bio- 
mass of some cool season grasses decreased while that of 
blue grama and total understory increased when the over- 
story canopy was reduced. Additional understory-overstory 
studies are needed across the range of pinyon-juniper to 
assess variability. Further, relationships among tree cover, 
forage yields, and tree regeneration have not been 
addressed. How much of a reduction in tree density is nec- 
essary to produce significant increases in herbaceous 
species without compromising the tree resource? 

Slash disposal is an often debated issue in management 
of these woodlands. While pinyon slash will deteriorate at a 
slow rate, juniper is particularly resistant to weathering. 
Disposal should not follow an all-or-nothing plan, but pre- 
scriptions should vary according to management objec- 
tives. On any one management area, several slash treat- 
ments may be warranted and practical. Burning piled slash 
is generally considered unacceptable because of the 
adverse effects on soils and site productivity. However, a 
few piles could be burned to create a pattern of earlier seral 
stages that would increase the floristic species richness on 
the area. Other piles could be left unburned to provide habi- 
tat for small mammals. Slash piles have the added benefit 
of breaking up sight distances, thereby providing security 
cover for wild ungulates. Slash can also be scattered or left 
in place to provide protection for herbaceous growth and 
nursery sites for young trees. Slash can retard surface 
water movement and serve as sediment collection sites. On 
other areas, scattered slash could be burned in cool fires to 
promote temporary increases in nutrient contents of the for- 
age. The total amount of slash will depend on the overstory 
treatment being implemented. The more drastic treatments 
will likely require partial slash reductions. 

What Will the Future Be? 

Private landowners have the option of managing pinyon- 
juniper woodlands for whatever resource or resources they 
choose. In most cases this may be forage for livestock. 
Even under these circumstances, however, consideration 
should be given to harvesting fuelwood and other wood 
products. While circumstances would depend on local mar- 
kets, the practice may yield a cash return and make subse- 
quent activities easier. Even when livestock production is a 
primary concern, a viable objective could be to create 
mosaics of tree-covered areas interspersed with savannahs 

and grasslands. This pattern could favor a mixture of cool- 
season and warm-season grasses (e.g., Pieper 1990). This 
mosaic landscape would also be aesthetically pleasing. 

Management strategies for public lands and American 
Indian lands will be much more complex because of the 
number of potential uses and differences in local condi- 
tions. Biological diversity should be increased by managing 
for a range of seral stages in space and time. Previous 
work with wildlife has emphasized game animals, such as 
deer and elk, and many of these species require a diverse 
mix of seral stages for optimum habitats. Little emphasis, 
and therefore little research, has been directed at those 
species that may be dependent on the woodland interior. 
Information is available that indicates pinyon-juniper wood- 
lands are important migratory bird wintering areas and that 
the food and cover provided by a closed canopy is impor- 
tant (Balda and Masters 1980). However, information is 
lacking on the extent and characteristics of tree canopy 
necessary for most species. Hence, a true ecosystem man- 
agement strategy for pinyon-juniper woodlands will require 
public land managers to carefully deliberate that point at 
which our pursuit of diversity becomes forest and habitat 
fragmentation. This undertaking will certainly exacerbate an 
already complex problem. 

The renewed interest in the pinyon-juniper woodlands 
challenges public and private land managers to re-evaluate 
old practices and to integrate new information and philoso- 
phies into management strategies. Objectives will vary but 
decisions should be based on available scientific informa- 
tion, a recognition of differences among woodland sites, 
and the potential benefits from multiresource management. 
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Financial Returns from Different Grazing Management 
Systems in New Mexico 

Jerry L. Holechek 

The cost/price structure for cattle ranching has changed 
considerably between the 1950s and the 1990s. Generally 
real cattle prices adjusted for inflation have declined while 
ranching costs have increased since the early 1980s 
(Holechek et al. 1994). 

Information has been lacking on the financial outcomes of 
different grazing management systems on the semi-arid 
ranges of central and eastern New Mexico. A 10 year study 
by Pieper et al. (1991) evaluated cattle and range vegeta- 
tion responses to moderate continuous, heavy continuous, 
and four-pasture-i herd grazing strategies on blue grama 
range in the central mountains of New Mexico. This study 
and ranch budgets routinely reported by the New Mexico 
Agricultural Experiment Station over several years provide 
the opportunity to evaluate financial returns from different 
grazing management strategies under inflationary, disinfla- 
tionary, and price-stable economic conditions as measured 
by the consumer price index. Periods of all three of these 
conditions have characterized the United States economy 
since 1970. 

Methods 

The study used for analysis was conducted on the Fort 
Stanton Experimental Range between 1970 and 1979 with 
cattle (cow-calf) (Pieper et al. 1991). Rangeland and cattle 
production characteristics for the three strategies for the 10 
year period are provided in Table 1. The vegetation is char- 
acterized by pinyon-juniper woodland interspersed with 
shortgrass prairie grassland. Primary forage species on the 
pastures are blue grama, sideoats grama, wolftail, and ring 
muhly. Major trees are one seed juniper and rocky moun- 
tain pinon-pine. Wavyleaf oak is the main shrub. The heavy 
continuous and four pasture treatments were stocked at 
125% the rate used on the moderate continuous pasture. 
Grazing use on the moderate-continuous pasture averaged 
about 40-45% compared to 60-65% on heavy continuous 
and the four rotation pastures. Cows on all treatments were 
fed cottonseed meal pellets at a level of about 1 pound per 
day from January 1 until green forage was available in late 
spring. Total supplemental feed costs were about $20 dol- 
lars per animal unit per year. In two years (1974 and 1975) 
the heavily grazed continuous pasture had to be completely 
destocked due to lack of forage caused by drought. During 
the spring and early summer of 1974 alfalfa hay was fed for 

Table 1. Rangeiand and cattle production characteristics for dif- 
ferent grazing management strategies on the Fort Stanton 
Range in New Mexico. 

Fort Stanton Experiment Ran ge - Cow/calf operation 
Moderate Heavy Best Pasture 

Continuous Continuous' Rotation 

Duration of study (years) 10 10 10 

Average annual ppt (inches) 15 14.8 15.1 

Average forage production, 
lbs/acre 740 607 819 

Total palatable forage production 
in 1974, lbs/acre 235 103 379 

Range condition good fair good 
Acres/animal unit 67 54 54 
Forage use % 40-45 60-65 60-65 
Calf crop % 92.6 91.3 84.6 
Calf weaning wt., lbs. 435.0 425.0 406.0 
Average calf wean 
wtiacre (lbs 6.2 7.0 6.4 

Death losses, % <2% <2% <2% 
Supplemental feed cost 20 20 20 
($/animal unit)2 

'Grazing had to be discontinued 2 out 0110 years due to lack of forage. 
2Cows received about 1 lb. cotton seed meal pellets per day from January until 
late May/early-June depending on green feed availability. The supplement cost 
about us/lb. on average. 
Source: Pieper et al. 1991 

about 100 days on the moderate continuously grazed pas- 
ture due to drought. The feeding costs per day per animal 
unit were $1.11 in 1978, $1.30 in 1986, and $1.89 in 1990. 
No hay was fed on the rotation pastures in the 1974-1 975 
drought. 

Economic analyses were conducted using budgets for 
medium sized (250 animal unit) cow-calf ranches operated 
on 16,750 acres of land in the central mountains of New 
Mexico for 1978, 1986, and 1991. Livestock prices and 
budgets are given in New Mexico Agricultural Experiment 
Station reports and are summarized in Tables 2 and 3. 
Annual cattle costs for the heavy continuous and best pas- 
ture rotation treatments were based on a 10 year loan at 
10% interest for the 1986 and 1991 periods and 12% inter- 
est for the 1978 period. This type of financing was also 
used for the extra fence used in the best pasture rotation 

system. Fence was considered to cost $1 ,000/mile in 1978, 
$1,200/mile in 1986 and $1 ,500/mile in 1991. 

Returns from the heavy continuous grazed pasture were 

adjusted for the two drought years when it had to be 
destocked due to lack of forage. Here it was assumed the 
rancher was able to break even by selling his cattle and 
later repurchasing his cattle. It is recognized this might not 
be a valid assumption. In most cases the rancher would 

Author is with the Department of Animal and Range Sciences. New Mexico 
State University, Las Cruces, NM 88003 
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probably have to repurchase the cattle for a higher price 
than which he sold them. Net income and variable costs 
were eliminated for the two drought years (10 years total), 
but fixed costs were kept in the budget. Returns from the 
moderate continuously grazed pasture were adjusted for 
the 100 day hay feeding period in 1974. 

Results 

When data were averaged across periods and adjusted 
for extra cattle, fence, hay feeding, and drought costs, the 
annual net returns were about 16% higher for moderate 
continuous than heavy continuous grazing (Table 4). 
Moderate continuous grazing gave about 10% higher 
returns than the best pasture rotation system. Financial out- 
comes were also influenced by cattle costs, fencing costs, 
and drought. Stage of the business cycle had only a small 
influence on the financial outcomes from the three grazing 
strategies. 

Total 10-year accumulated value using the 1981-1991 
period from sale of cattle, purchase of extra cattle, and con- 
struction of fence was 8% higher for moderate compared to 
heavy continuous grazing (Table 5). However moderate 
continuous had only a 2% higher total return than the best 
pasture rotation grazing system. 

Heavy versus Moderate Stocking 

These results are consistent with other studies reviewed 

by Holechek (1993) in showing that on a short term basis 
(3-5 years) heavy grazing can be profitable if precipitation 
is near or above average. However, in the long run (5 or 
more years) heavy grazing is financially unsound because 
lack of forage from drought and deteriorating range condi- 
tions coupled with poor livestock performance cause heavy 
financial losses (Shoop and Mcllvain 1971). 

Heavily grazed shortgrass ranges produce less forage 
during drought than those moderately grazed (Table 1) 
(Holechek 1993). Further they recover more slowly after 
drought. Generally as aridity increases the above situation 
is accentuated. In the humid range types such as the tall 
grass prairie and southern pine forest, droughts are gener- 
ally less frequent and severe than in the shortgrass prairie 
or Chihuahuan desert. In arid and semiarid regions, precipi- 
tation drives vegetation successional advance. Humid 
ranges receiving over 20 inches annual average precipita- 
tion degrade slowly and recover quickly when grazing pres- 
sure is reduced (Drawe 1988). Just the opposite occurs in 
the desert ranges of the Southwest where precipitation 
averages under 14 inches per year (Holechek 1991). 

Variable versus Fixed Stocking 

Some ranchers find it tempting to increase their stocking 
rates during the bottom of the business cycle when cattle 
prices and interest rates are low. The plan here would be to 
partially destock after 2-4 years when cattle prices peak 
along with other commodities during the inflationary phase 

Table 3. Annual budgeted costs and returns for the average medium sized (250 AU) cow-calf ranch in the central mountains of New 
Mexico In 1978, 1986, and 1991. 

Cost type 

Calves 

MC 
1978 
HC2 BPR3 

1986 
MC1 HC' BPR3 MC' 

1991k 
HC' BPR3 

56,793 
Total $ Gross Return 

79,866 94,860 84,092 67,456 59,763 53244 63,240 56,028 
Cull bulls 1,584 2,065 1,972 1,980 2,580 2,464 2,790 3,636 3,472 
Cull cows 8,028 9,802 9,369 7,795 9,744 9,314 11,400 13,920 13,305 
Total 66,405 79,323 71,104 63,019 75,564 67,806 94,056 112,416 100,869 

Variable costs 12,192 
Production Costs (8) 

24,260 30,082 30,082 15,625 15,625 18,704 23,380 23,380 
Fixed costs 12,215 12,215 12,215 12,018 12,018 12,018 18,640 18,640 18,640 
Total costs 24,407 27,480 27,480 30,722 35,398 35,398 42,900 48,722 48,722 
Net Ranch Income 41,998 51,843 43,624 32,297 40,166 32,408 51,156 63,694 52,147 
'No adjustment for 1000 days of hay during drought in 1974. 
'No adjustment for extra cattle cost or the 2 drought years during the 10 year study the pasture had to be completely destocked. 
sf40 adjustment for extra cattle or fence. 
'Calculated using 1978 cost/price structure for central mountain ranches provided by Gray et at. 1980. 
'Calculated using 1986 cost/price structure for central mountain ranches provided by Torell et SI. 1990. 
'Calculated using 1991 cost/price structure for central mountain ranches provided by Torell and Word 1993. 

Table 2. WeIghts (lbs.), numbers, and prices ($/CWT) for cattie sold from three different grazing management strategies in the central 
mountains of New Mexico. 

Calves 
Cull bulls 
Cull cows 

64.00 
3521 
3521 

Livestock $/CWT Moderate 
type 1978 1986 1991 cont. 

Sale Wei9ht (lbs.') Sale Numbers 
Heavy 

cont. 
Best Past. 

rotat. 
Moderate 

cant. 
Heavy 
cont. 

Best Past. 
rotat. 

60.00 
44.00 
35.00 

90.00 

50(X) 

435 
1500 
950 

425 
1466 
928 

406 
1400 
887 

204 248 230 
3 4 4 
24 30 30 
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Table 4. Financial returns from different cattle grazing manage- 
ment strategies in the central mountains of New Mexico. 

Financial Returns - No adjustment for extra cattle, fence, 
hay feeding in drought or destocking in drought 

Moderate Heavy Best Pasture 
Continuous Continuous Rotation 

1974-1 979 Net Return acre, $ 2.51 3.10 2.60 
1981-1986 Net Return acre, $ 1.93 2.40 1.93 
1987-1991 Net Return acre, $ 3.05 3.80 3.11 

Financial Returns - Adjusted for extra cattle, fence, hay feeding 
in drought. and destocking in drought costs 

1974-1979 Net Return acre, $ 
1981 -1 986 Net Return acre, $ 
1987-1 991 Net Return acre, $ 

2.39 2.12 2.31 
1.78 1.55 1.56 
2.86 2.39 2.53 

Average Net Return acre, $ 2.34 2.02 2.13 

of the cycle. Based on studies from prairie rangelands this 
strategy has merit with yearling cattle (Torell et al. 1991). 
Generally heavy stocking is most profitable under inflation- 
ary conditions (high cattle prices) while disinflation or defla- 
tion in the economy favors conservative stocking. On short- 

grass ranges brief periods (2-4 years) of heavy stocking if 
not extreme (50-60% use) are not damaging if followed by 
a similar period of conservative stocking (25-40% use) 
(Klipple and Bement 1961). 

Table 4 shows that application of heavy stocking rates 
was financially most advantageous when cattle prices were 
highest (1987-1991) without drought and adjustment for 
extra cattle costs. However, when drought and extra cattle 
costs are thrown into the analysis, the moderate continuous 
strategy gives the highest financial returns for all three peri- 
ods. Therefore, the benefits versus the risk (drought) of 
variable over fixed stocking at a moderate rate appear 
doubtful with cow-calf operations. Martin (1975) reported 
similar findings for cow-calf ranches on semi-desert grass- 
land ranges in Arizona. He found net returns obtained by 
increasing stocking rate 120, 130, and 140% of the average 
were only $1 to $2 greater per animal than for constant 
stocking at a moderate or conservative rate. 

Drought is the biggest risk associated with the variable 
stocking strategy. Severe drought can be expected in about 
1-2 years out of every 10 in the shortgrass type based on 
climatic records. The drought years are often clustered 

together. Key considerations for the rancher would be how 

many years since the last drought and are there financial 
resources to survive a worst case scenario (drought and 
low cattle prices). In the early 1980's drought in combina- 
tion with low cattle prices resulted in nearly 40% of the 
ranches in New Mexico being listed for sale (Torell and 
Fowler 1985). 

Torell et al. (1991) working with yearling cattle on mid- 

grass prairie in eastern Colorado found a 24% increase in 
returns was possible with variable compared to fixed stock- 
ing. However, the yearling operator has more capability to 

adjust cattle numbers if drought occurs than the cow/calf 

operator. 
Another question that comes up is how does a rancher 

detect bottom and tops in the business cycle. The key here 
is the Federal Reserve which controls the nation's banking 
system. In most cases time to sell cattle is when the 
Federal Reserve starts tightening interest rates (The 
Federal funds rate and the discount rate) to control inflation 

(Holechek et al. 1994). Conversely cattle prices generally 
bottom after an extended period of Federal Reserve tight- 
ening to control inflation such as in the middle 1970's and 
again in the middle 1980's. Cattle prices are also affected 
by cattle numbers, trade laws, real interest rates, prices of 
foreign beef, and grain prices (Holechek et al. 1994). Not 
many ranchers will have the financial skills to pin point 
exact turning points in cattle prices. Heavily leveraged 
ranchers who buy too soon can be quickly put out of busi- 
ness if they load up with cattle and prices continue to fall. 
Therefore a conservative gradualist approach to playing the 
business cycle will be most prudent. Poorly capitalized 
ranchers lacking in financial skills are advised to stick with 
moderate stocking. 

Rotation versus Continuous Grazing 

Some rotation grazing schemes have shown promise for 
sustaining higher stocking rates and improving range condi- 
tion at the same time. This promise was fulfilled with the 
best pasture rotation grazing strategy (Table 1). However, 
most ranchers would have to purchase cattle and fence 
with this approach. The question then becomes is the 
reward worth the risk? Table 4 shows the best pasture 
grazing scheme adjusted for extra cattle and fence costs 
gave lower returns than moderate continuous grazing in all 
three periods (1978, 1986, 1991). Even if the rancher did 
not have to incur fence costs, the moderate continuous 
strategy still gives the highest financial returns. 

The best pasture rotation scheme will be most advanta- 
geous to the rancher already heavily stocked who believes 
there will soon be an upturn in the business cycle and a 

subsequent increase in the value of his or her cattle. The 
rotation scheme would reduce some of the risk of drastic 
forage production decline from drought but would probably 
lower calf crops and weaning weights compared to continu- 
ation of heavy continuous grazing. 

Part of the lower cattle performance from the best pasture 
rotation scheme in the Fort Stanton study is undoubtedly 
due to the 25% increase in stocking rate that was used with 
it compared to the moderate continuous pasture. The 

Table 5. Total 10 year accumulated financial value (1981-1991) 
from different cattle grazing management strategies in the cen- 
tral mountains of New Mexico after adjustment for extra cattle, 
fence, hay feeding in drought, and destocking in drought costs. 

Moderate Heavy Best Pasture 
Continuous Continuous Continuous 

Sale of livestock ($) 383,575 329,976 342,538 
Extra Cattle ($) 0 28,768 24,497 
Fence ($) 0 0 15,345 
Total 388,575 358,744 382,380 
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rancher who built fence and increased stocking on a grad- 
ual basis would be most likely to benefit from the best pas- 
ture rotation scheme. Here cattle and fence costs would be 
spread over several years and stocking rates could be 
increased in accordance with forage supplies. 

It is important to recognize that the best pasture rotation 
system becomes the most profitable of the three strategies 
at the end of 10 years when extra cattle and fence costs no 
longer occur. This strategy appears quite sound for ranch- 
ers with a 10-30 year investment time frame. 

Implications 

Moderate continuous grazing appears more profitable 
and less risky than heavy continuous grazing or best pas- 
ture rotation grazing on shortgrass range in the central 
mountains of New Mexico. This was true under rising, 
falling, and stable cattle prices. Heavy grazing was finan- 
cially unsound in the long run because of financing costs 
for extra-cattle and periodic destocking due to lack of for- 
age in drought. Moderate continuous grazing resulted in 

fairly stable range condition rated good using the ecological 
climax approach. Heavy continuous grazing lowered both 
range condition and forage production compared to moder- 
ate continuous grazing. 

Best pasture rotational grazing at a 25% higher stocking 
rate than moderate continuous grazing was financially 
unsound on a short term (10 year) basis because of 
reduced cattle performance and the financing costs associ- 
ated with extra cattle and fence. However, this system 
improved range condition and increased forage on the pas- 
tures where it was applied compared to moderate and 
heavy continuous grazing. It could be useful as a range 
improvement tool particularly if stocking rates were 
increased gradually as range condition improved. Further it 
is financially effective for ranchers with long term (10-30 
years) investment time frames. 

Variable stocking to take advantage of the business cycle 
has been financially advantageous with yearling cattle on 
prairie ranges. However, the low reward relative to the risk 
makes this a questionable practice for cow-calf operations 
under semi-arid and arid conditions. 
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JRM Rangeland Research Funding 
(1989-1993) 

Justin D. Derner 

Financial support for applied research involving U.S. 
rangelands continues to diminish as federal and state gov- 
ernments encounter budget constraints. Engle and Wailer 
(1993) indicate the trend will become a critical issue in insti- 
tutions where formula funds historically supported long- 
term, applied research. External funding is defined as finan- 
cial support that is not provided "in-house" through the 
author(s)' employer. Potential sources of external funds 
include federal agencies, foundations, private businesses, 
and individuals. Examples of external funding sources 
include National Science Foundation (NSF) grants, USDA 
Cooperative State Research Service (USDA-CSRS) grants, 
foundation support (e.g., Caesar Kleberg Foundation for 
Wildlife Conservation), and mining and chemical company 
donations. Submission procedures have become more 
complex and competitive, for all funding sources, as the 
number of applicants increases. Currently, as many as 95% 
of all grant applications are unsuccessful (Decker and 
Decker 1993). This article assesses the relative financial 
contribution provided by external funds, Agriculture 
Experiment Stations (AES), and the USDA Agricultural 
Research Service (ARS), for published research articles 
that emphasized U.S. rangelands in the Journal of Range 
Management (JRM) during the past five years (1989-1993). 

Approach 

Information on financial support was obtained from the 
acknowledgements section of each article and the 
author(s)' employment affiliation at the time the research 
was conducted. Articles that did not emphasize research on 
U.S. rangelands (i.e., foreign articles) were not included. 
Each article was classified by the JRM section headings: 
Animal Ecology, Animal Physiology, Economics, Grazing 
Management, Improvements, Measurement/Sampling, 
Plant Ecology, Plant/Animal Interactions, Plant Physiology, 
Rehabilitation/Reclamation, and Soils/Hydrology. Articles 
not fitting one of the 11 different sections were not included. 
Each article was then categorized (if applicable) as receiv- 
ing one or a combination of the 3 main financial sources 
acknowledged over the review period: external, AES, or 
ARS financial support. The USDA Soil Conservation 
Service (SCS), USDA Forest Service (FS), and USD1 
Bureau of Land Management (BLM) each financially sup- 

Author is graduate research assistant, Department of Rangeland Ecology and 
Management, Texas A&M University, College Station 77843-2126 

Author wishes to thank Dr. Donald L. Clark and fellow students in 
Interdisciplinary Education 679-Procurement and Management of Contracts and 
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ported a minimal number of articles, but they were not 
included as funding sources. If an article indicated sole 
financial support from the SCS, FS, and/or BLM the article 
was categorized as receiving no financial support. Articles 
with multiple sources of financial support were categorized 
as receiving support from all involved sources; therefore, 
totals of financial support within section headings can 
exceed 100%. Partial and full financial support were not 

distinguished. If an article indicated at least partial support 
from a particular source it was categorized as receiving 
financial support from the involved source. 

Section headings are arranged in order of descending 
number of articles published over the 5-year period. The 
number of articles used for classification in each section is 
given, along with the relative percentages of financial sup- 
port from external, AES, and ARS sources. Trends within 
each section regarding number of articles published and 
level of financial support from each source, if applicable, 
are shown. It should be noted that five years may be an 
insufficient period to detect accurate trends, but this infor- 
mation is of value to researchers evaluating today's rapidly 
changing funding base. 

Results 

A total of 447 articles was published with emphasis on 
U.S. rangeland research during the 5-year period reviewed 
(Table 1). Plant Ecology and Plant/Animal Interactions sec- 
tions had the most articles published during this time span. 
Conversely, the Reclamation/Rehabilitation section had 
only 9 articles published in the 5 years. The number of arti- 
cles published in the Plant Physiology section declined over 
the review period, while the numbers increased in the 

Table 1. Distribution of JRM articles published emphasizing U.S. 
rangeland research within the 11 sections over the 5-year peri- 
od from 1989-1993. 

JRMSection 
Section Nu 
Total 1989 

mber of Articles Published 
1990 1991 1992 1993 

Plant Ecology 91 19 21 12 25 14 
Plant/Animal Interactions 80 13 7 11 32 17 
Plant Physiology 62 14 19 14 9 6 

Improvements 55 8 10 20 9 8 
Grazing Management 37 13 2 10 2 10 
Measurement/Sampling 29 4 3 9 6 7 
Animal Ecology 27 5 12 2 3 5 
Soils/Hydrology 25 4 10 4 3 4 
Economics 17 1 0 7 3 6 
Animal Physiology 15 
Rehabilitation/Reclamation 9 

1 

2 
9 
0 

0 
7 

5 
0 

0 
0 

TOTAL 447 84 93 96 97 77 
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Table 2. Percentage of JAM articles reviewed from 1989-1993 receiv- 
Ing some financial support from AES, ARS, and External sources. 

Funding Source Contributor 
Year AES ARS External 

0/ 

58 21 32 
62 29 38 
50 42 25 
72 36 36 
79 14 
65 29 30 

31 23 
0 29 

46 27 
53 22 
41 36 
41 26 

57 14 
32 42 
50 57 
67 44 
83 50 
52 40 

25 25 
40 30 
40 45 
44 67 
75 25 
44 40 

62 
86 
46 
75 
88 
73 

43 
63 
79 
78 
17 
60 

75 
70 
75 
56 
75 
71 

92 
100 
90 

100 
70 
87 

75 
33 
78 
50 
57 
62 

60 
83 
50 

100 
100 

82 

.JRM Section 

Plant Ecology 1989 
1990 
1991 
1992 
1993 

Section total 

PlanilAnimal Interactions 1989 
1990 
1991 
1992 
1993 

Section total 

Plant Physiology 1989 
1990 
1991 

1992 
1993 

Section total 

improvements 1989 
1990 
1991 

1992 
1993 

Section total 

Grazing Management 1989 
1990 
1991 
1992 
1993 

Section total 

Measurement/Sampling 1989 
1990 
1991 
1992 
1993 

Section total 

Animal Ecology 1989 
1990 
1991 

1992 
1993 

Section total 

Soils/Hydrology 1989 
1990 
1991 
1992 
1993 

Section total 

Economics 1989 
1990 
1991 

1992 
1993 

Section total 

Animal Physiology 1989 
1990 
1991 
1992 
1993 

Section total 

Rehabilitation/Reclamation 1989 
1990 
1991 
1992 
1993 

Section total 

TOTAL 

15 
100 
30 
50 
40 
32 

50 
67 
33 
17 

0 
28 

40 
8 

50 
0 
0 
15 

Plant/Animal interactions and Economics sections. 
Acknowledgement of some funding support from AES, 
ARS, and external sources was indicated in 68, 37, and 
32% of all the articles, respectively (Table 2). 

Plant Ecology 
A total of 91 articles was published in this section over 

the 5-year period. Levels of financial support were 65, 30, 
and 29% for AES, external, and ARS sources, respectively. 
Only 7% of the articles published in this section during 
1993 indicated external support. The external support level 
in the previous 4 years was 25% or higher. 

Plant/Animal Interactions 
Articles published in this section during the past 5 years 

numbered 80. A majority (61%) of the articles have been 
published during the past 2 years (1992 and 1993), sug- 
gesting a potential resurgence of research in this area. 
Almost three-quarters of the published articles received 
AES support (73%), while the ARS and external sources 
supported 41 and 26% of the articles, respectively. 

Plant Physiology 
There were 62 articles published in this section through- 

out the 5-year period. A noticeable decline in the number of 
articles published was evident. Respective percentages of 
financial support from AES, ARS, and external sources 
were 60, 52, and 40%. The AES funding percentages pre- 
cipitously declined in 1993 from levels of the 3 previous 
years. Conversely, ARS funding percentage increased 
each year beginning in 1990. 

Improvements 
The number of articles in this section totaled 55 from 

1989-1993. The AES funded 71% of the articles over the 5- 
year period. Almost equal financial support was derived 
from external sources, 40%, and ARS, 44%. The level of 
AES support was remarkably consistent with nearly 70% of 
the articles in each year receiving support. In contrast, the 
level of external support ranged from 25% in 1989 and 
1993 to 67% in 1992. 

Grazing Management 
Thirty-seven articles were published in this section from 

1989 through 1993. Thirty-three of the articles were pub- 
lished in the odd-numbered years with only 4 articles pub- 
lished in the 2 even-numbered years. The AES supported 
87% of the published articles; support during the first 4 
years (1989-1992) was 90% or greater. Levels of external 
and ARS support over the 5-year period were the same, 
32%. The level of external financial support jumped tremen- 
dously in 1993 to 50%, suggesting researchers in this area 
may be switching to external sources instead of relying on 
traditional AES support for research projects. 

Measurement/Sampling 
A total of 29 articles was published in this section from 

1989 to 1993. Financial support through the AES was 
acknowledged in 62% of the articles. Funding from ARS 

46 
0 

10 
0 
50 
32 

25 
0 

33 
17 
29 
24 

40 
33 
50 
100 
40 
44 

0 
30 
25 

0 
0 

16 

0 
0 

29 
0 
50 
29 

100 
33 
0 
40 
0 
40 

100 
0 
29 
0 
0 
44 
32 

75 
40 
0 
33 
25 

100 
50 
75 
100 
50 

36 68 

0 
0 
71 
100 
83 
77 

0 
0 
14 
0 
0 
6 

100 
78 

0 
100 

0 

0 
33 
0 
0 
0 

87 20 

0 
0 

57 
0 
0 

0 
0 
43 
0 
0 

44 33 
68 37 
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and external sources was found in 28 and 24% of the arti- 
cles, respectively. The level of ARS support has continually 
declined from a high of 67% in 1990 to none in 1993. 

Animal Ecology 
Twenty-seven articles were published in this section dur- 

ing 1989-1993. Levels of financial support were 82, 44, and 
15% from AES, external sources, and the ARS, respective- 
ly. Funding from AES was acknowledged in all of the arti- 
cles published during the past 2 years in this section. All of 
the articles published in 1992 and 40% of the articles in 
1993 received external support. In contrast, the ARS did 
not support an article in either year. 

Soils/Hydrology 
There was a total of 25 articles published in this section 

throughout the 5-year period. Some articles were published 
under the heading of Soils or Hydrology; others under 
Soils/Hydrology. Therefore, for this paper, the articles were 
combined under the umbrella heading of Soils/Hydrology. 
This section received the lowest level of financial support, 
in terms of percentage of articles supported, from external 
sources (16%) and AES (36%) of all of the sections evalu- 
ated. Yet, the level of ARS support (68%) for articles in this 
section was the highest. The levels of support from the 
external sources and AES were highly variable for years. 
Financial support from external sources ranged from none 
(1989, 1992, and 1993) to 30% (1990) while AES support 
varied from none (1991) to 75% (1989). 

Economics 
There were 17 articles published in this section over the 

5-year period. Only one article was published in the first 2 
years (1989 and 1990) while the remaining 16 have been 
published during the past 3 years of the review period. 
Levels of financial support for articles in this section were 
77, 29, and 6% from AES, external sources, and the ARS, 
respectively. The ARS did not support any articles in 4 of 
the 5 years. The AES did not fund articles in the Economics 
section for the first 2 years. External support was not pre- 
sent in 1989, 1990, or 1992; however, in 1993, 50% of the 
articles published in this section received external support. 

Animal Physiology 
Fifteen articles were published in this section throughout 

the 5-year period with 14 of the articles published in the 2 
even-numbered years. No articles were published in 1991 
or 1993. Thirteen of the 15 articles (87%) acknowledged 
AES funding. External sources provided funding for 40% of 
all the articles while the ARS supported 20%. The ARS only 
funded articles published in 1990. External and AES sup- 
port was evident in all 3 years articles were published. 

Rehabilitation/Reclamation 
Only 9 articles have been published from 1989 to 1993 in 

this section. Two articles were published in 1989 and the 
other 7 in 1991. External financial support was found in 
both articles in 1989 and 2 of the 7 in 1991; the AES sup- 
port was also 44% for this section. The ARS supported 

33% of the articles. 

Conclusions 

The decline in federal and state government appropria- 
tions for U.S. rangeland research has challenged 
researchers to seek and obtain external funding to under- 
take or maintain specific programs, projects, or research. 
Potential sources of external funds for rangeland research 
include federal agencies, foundations, private businesses, 
and individuals. Books by Bauer (1988) and Hall (1988) are 
excellent references for persons seeking external funds. 
Both books involve a "hands-on" approach to guiding an 
individual through the critical steps of proposal writing. 

Agriculture Experiment Station funding was acknowl- 

edged in 68% of JRM articles published emphasizing U.S. 

rangeland research from 1989-1993. Articles in the Animal 

Physiology and Grazing Management sections had the 
highest percentage of AES support, while limited financial 

support was found in Soils/Hydrology articles. 
Financial support from the ARS was noted in 37% of the 

articles reviewed. In contrast to the other two funding 
sources, the percentage of articles indicating ARS support 
was greatest in the Soils/Hydrology section. The ARS also 
provided support for a large proportion of Plant Physiology 
articles. Limited support from the ARS was found in the 
Economics section where only 1 of the 17 articles acknowl- 

edged ARS financial support. Large declines in ARS sup- 
port occurred during the past 5 years for articles in the 
Measurement/Sampling section. 

Overall, 32% of the articles published in the JRM over the 

past 5 years concerned with U.S. rangeland research 

acknowledged external support. The Reclama- 
tion/Rehabilitation and Animal Ecology sections exhibited 
the highest percentages of support from external sources. 
The lowest relative percentage of external support was 
found in the Soils/Hydro'ogy section. Also, the level of 
external support dropped precipitously in 1993 for articles 
in Plant Ecology. This may suggest that potential authors in 
this section are using other avenues to disseminate their 

findings to position themselves for subsequent external 
funding opportunities. 

Several interesting trends emerged from the distribution 
of articles within the 11 JRM sections over the review peri- 
od. First, the number of articles in the Plant Ecology section 
remained relatively constant from 1989-93. Second, the 
number of articles published in the Grazing Management 
section consistently oscillated from low numbers in even- 
numbered years to high numbers in odd-numbered years. 
Third, a substantial decline in the number of articles pub- 
lished in the Plant Physiology section was evident. It is 
unclear whether this decline in Plant Physiology articles 
can be attributed to a diminishing interest (e.g., decline in 

carbohydrate research), publication of research results in 
other journals, or a reduction in the number of active 
researchers. 

Rangeland researchers need to be aware of the changing 
funding conditions, especially within their respective 



244 RANG ELANDS 16(6) ,December 1994 

research areas, and position themselves to take advantage 
of the situation. Engle and WaIler (1993) state funding for 
research will continue to focus on several research issues 
that enjoy broad scientific and public support. They caution 
that as research programs become more dependent upon 
grant (external) funds, the stability of long-term research 
priorities may be jeopardized by the volatile nature of 
grantor priorities (Engle and WaIler 1993). Current job 
descriptions place a high degree of emphasis on an individ- 
ualss ability to secure external funding. Classroom and 
hands-on experience involving procurement and manage- 
ment of external funds will, therefore, increase an individu- 
als marketability. Individuals who are able to generate 
interesting, achievable, and worthwhile proposals and sub- 

sequently possess the skills to secure external funding for 
research programs will very likely make the greatest indi- 
vidual and institutional contributions. 
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Geographic Information System as an Aid to Rangeland 
Management in Kenya 

D.J. Herlocker, S.B. Shaabani and T.L. Thurow 

Natural resource management is multi- 
faceted. Sound decisions require inte- 
gration of information drawn from many 
sources. Often information needed by a 
manager is available but not realistically 
accessible. Sources of information are 
usually scattered in reference books, sci- 
entific journal articles and various diffi- 
cult to access project reports and infor- 
mal publications. Additional information 
is stored in the minds of the scientists, 
engineers, managers, pastoralists and 
farmers who have experience working 
with the land. Most managers do not 
have the time, money, contacts and 
expertise necessary to fully access the 
diverse existing information base. 
Consequently, management effective- 
ness is often limited by the accessibility 
of information. 

To solve this problem in Kenya, the 
Ministry of Agriculture, Livestock 
Development and Marketing (Range 
Management Division) and the German 
Agency for Technical Cooperation 
teamed up to produce a series of publi- 
cations collectively known as the Range 
Management Handbook of Kenya. The 
objective of the Range Management 
Handbook is to summarize the existing 
information available for Kenya range- 
lands and, where necessary, gather data 
needed to fill critical information gaps. 
The focus of the project was nine arid 
and semi-arid districts of Kenya where 
livestock production is a primary land 
use. These districts occupy about 
250,000 km2 and approximately cover 
the northern half of the country. 

The handbook consists of 22 parts. 
Volume I (two publications) discusses 
the history, status, potentials and con- 
straints facing range development in 
Kenya and the methods used for inven- 
tories of the range resources. Volume II 

Authors are, respectively, Project Manager and 
Technical Associate. Deutsche Gesellshaft für 
Technische Zusammenarbeit (GTZ), P.O. Box 
47051, Nairobi, Kenya and Associate Professor, 
Department of Rangeland Ecology and 
Management, Texas A&M University, College 
Station, TX 77843. 

(twelve publications) presents the natur- 
al resource information available for 
each district. This includes detailed infor- 
mation on the districts physical charac- 
teristics, climate, landforms and soils, 
vegetation, and water resources. 
Various management considerations 
such as site potential, range condition, 
livestock marketing, pastoral land use 
patterns, and human ecology/culture of 
people living in the region are also 
included. Each publication is supple- 
mented by about 20 maps illustrating 
resource inventory results at scales of 
1:500,000 and 1:1,000,000. Volume Ill 
(nine publications) is a series of texts on 
special topics relevant to range manage- 
ment. 

Range Management Handbook 
emphasis was placed on providing the 
types of information planners need to 
devise a solution or make a decision, 
rather than simply recommending specif- 
ic development packages/activities for 
generic problems. Some management 
options are included as examples of 
potential solutions, but the reader is 

encouraged to craft solutions that best fit 
the unique nature of each situation. 
Therefore, the handbook is useful to a 
wide variety of users, ranging from 
administrators, planners, managers, sci- 
entists and teachers (Photos 1 and 2). 

After the Range Management 
Handbook was published, follow-up 
investigations were conducted to deter- 
mine how it was being put to use. There 
were many diverse examples of how the 
handbook was being used, but it was 
apparent some individuals had a prob- 
lem integrating the information they 
needed to consider when making a deci- 
sion. Another concern was that informa- 
tion on the maps would need to be 
updated as development took place. 

To address these two concerns, infor- 
mation on handbook maps was digitized 
and entered into a Geographic 
Information System. One benefit of the 
Geographic Information System data 
base of Kenyan rangelands is it can be 
easily updated as new information 
becomes available. For example, if a 
new water point is established the water 

Range site potential, and the associated environmental factors that influence it, is discussed 
for nine northern Kenya districts in the Range Management Handbook. (Photo: UP. Kreuter) 
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resource maps can be updated by enter- 

ing the coordinates into the data base. 
Geographic Information Systems also 

help people integrate information by dis- 
playing it in a way that is easily under- 
stood. For example, placement of a new 
water site can be ineffective or cause 
more harm than good if the chosen site 
has a vegetation type or range condition 
that cannot accommodate additional 
grazing pressure. Also, a new water 
source is often a highly sought after 

development which can result in great 
political pressure to place the new 
source in ecologically inappropriate loca- 
tions. The following simplified example 
provides an objective rationale that can 
be used to aid water source placement 
in Marsabit District. Such a rationale can 
help the development agency guide 
community participation in a positive 
sense by framing the discussion of site 
selection within the context of ecological- 
ly acceptable locations. Information a 

manager would want to consider and the 
corresponding Geographic Information 
System output for Marsabit District 
include: 
• Where is the distance to permanent 

water greater than 10 km? (Fig. 1 a) • Where are perennial grasslands locat- 
ed that could provide a source of for- 
age throughout the year? (Fig. 1 b) • Where are the rangelands in good con- 
dition? (Fig. ic) • Where do these pieces of information 
overlap? (Fig. ld) 
Thus, Fig. ld highlights the areas for 

consideration based on the criteria 
mapped in Figs. la, lb and ic. 

The Geographic Information System 
also serves as a powerful education tool 
by helping students and professionals 
visualize how information needs to be 
integrated when making natural resource 
management decisions. Indeed, several 
universities in Kenya and the U.S.A. use 
the Kenya rangelands Geographic 
Information System data base to help 
illustrate planning methodology in range 
management laboratory exercises using 
personal computers equipped with 
appropriate software. 

Range Management Handbook publi- 
cations and the Information System data 
bases for the rangeland districts are 
available at cost plus postage from the 
Chief, Range Management Division, 
Ministry of Agriculture Livestock 
Development and Marketing, P.O. Box 
34188, Nairobi Kenya or from the Range 
Management Handbook Project, GTZ, 
P.O. Box 47051, Nairobi, Kenya. 

FIg. 1 Example of how the Kenyan rangeland data base is used in a Geographic Information System to aid planning. In this simplified case, data 
base components from Marsabit District, Kenya are selected to illustrate factors that should be considered when siting a water point: (a) areas 
over 10 km from a permanent water source, (b) location of perennial grasslands, (C) location of good range condition. In (d), the Geographic 
Information System has formed a composite that highlights which areas share the traits of maps a, band c and also shows the road network in 
the district that can be used by equipment needing to reach the sites. 

— * 

Projects, such as establishing new water points, can improve livestock production efficiency 
or become focal points for degradation. The Geographic In formation System aids integration of 
factors that should be considered to maximize benefits and minimize risks associated with 
rangeland development decisions. 
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Combining Consensus and Environmental Analysis 
Sherman Swanson 

In the current public rangelands debates, only those who 
seek nonuse, or status quo management, succeed by grid- 
lock. Well-meaning laws and policies have greatly 
increased the cost of rangeland management. The 
increased time needed for paperwork, decreases the time 
left for field work. The Modoc Washoe Experimental 
Stewardship Program has struggled with these problems 
through fourteen years of experimentation. 

A combination of substance, process, and interpersonal 
relationships becomes the basis for land management. 
With this paper I offer a few suggestions that may avoid 
gridlock. Some of them I learned from active participation in 
the Modoc Washoe Experimental Stewardship Program. 
Some were learned by us after spending too long making 
certain allotment management plans. The article entitled 
Viewpoint: Integrating CRM (Coordinated Resource 
Management) and NEPA (Nati9na/ Environmental Policy 
Act) Processes (Swanson 1994) presents many of these 
ideas in more detail. Both CAM and NEPA processes seek 
public involvement and consider a wide array of ideas or 
alternatives. Both processes seek an interdisciplinary reso- 
lution that best balances diverse environmental effects with 
human needs. Figure 1 shows the flow chart for an integra- 
tion of these processes. The strengths of each process 
lead to better decisions and land resource management. 
The integrated process offsets some weaknesses of each 
individual process. 

Land management decisions or actions with established 
objectives and analyses may not require the full process. 
For example, a rancher and range conservationist could 
use guidance from established plans and monitoring infor- 
mation to adjust management actions using standacd range 
management tools. They would record agreements in an 
annual operating plan or a set of preseason notes. For an 
area with no conflicts, their agreement could become an 
allotment management plan. 

Land management in other areas generates important 
questions, conflicts, or opportunities. Public involvement for 
both CAM and NEPA requires substantial volunteer effort. 
One should ask the public to become directly involved only 
when opportunities to adjust management become sub- 
stantial. At this stage, it is important to ask for and accept 
help from all who are willing to develop a solution. 

The current emphasis on ecosystem management sug- 
gests new boundaries for management plans. Many allot- 
ment boundaries look as much like historical artifacts as 

Author is Associate Professor, Department of Environmental and Resource 
Sciences, University of Nevada, Reno 89512 and Vice chair of the Modoc 
Washoe Experimental Stewardship Program. 

homesteaders' cabins. However, some ecosystems or 
watersheds cover too large an area for site specific land 
management plans. Ecosystems nest and overlap. 
Furthermore, most management decisions concern land 
units defined by one or more overriding issue. Resource 
conflicts, or opportunities for improved management, create 
the need for a new plan. Therefore, identifying the most 
appropriate area for planning comes from studying the 
issues. When feasible, planning areas should usually 
include: 1. the whole area grazed by herds of important 
large herbivores (wild and domestic), 2. whole watersheds, 
and 3. the entire habitat of threatened, endangered or sen- 
sitive species. Defining the planning area predetermines 
who should be involved and the information needed for 
planning. 

Interdisciplinary coordination has become the normal 
process. Achieving the desired goal starts with analyzing 
the management situation using all pertinent information 
(Swanson 1994). However, there is an art to selecting and 
packaging the most useful information. When agencies 
place a high priority on management of specific lands, they 
may assign staff to an interdisciplinary team. If the agen- 
cies become over extended, they must rely more on out- 
side help. An agency may rely on the public for analysis of 
the management situation. However, agency or contractor- 
sanalysis of selected issues must balance otherwise slant- 
ed reports. 

Along with interdisciplinary coordination, public involve- 
ment has become a standard operating principle. However, 
different people involve themselves in different ways. Some 
are happy to, comment, or review a document. The NEPA 
scoping and review processes satisfy these desires. 
Others, especially those most directly affected or know- 
ledgeable want to help craft the plan. Coordinated 
Resource Management capitalizes on this. 

Collaborative planning builds on the premise that teach- 
ing and learning are principal activities of land managers 
and involved citizens. The Modoc Washoe Experimental 
Stewardship Program emphasizes planning by small 
groups of technicians, land owners, and advocates who 
both know and care about specific landscapes. We stress 
the inclusion of all interests and recruit representatives of 
key interests. We use CAM with its emphasis on multiple- 
use objectives and mutually acceptable management prac- 
tices at the local level. Consensus is a standard operating 
procedure. 

We have found that CAM teams use good information 
and consensus to create and carry out mutually beneficial 
management. However, we have learned that these teams 
also need guidance. At the start, the lead agency and oth- 
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SOLICITATiONS 
CRM-N EPA 

PLANNING PROCESS ALTERNATIVES 

ANNOUNCE 
SCHEDULE 

SOLICIT PUBLIC 
INPUT 

RSJPUT> 

1. INmATE CRM 

(staff prepares) 

2. ANALYZZ THE MANAGEMENT SiTUATION 

(form ID team to write pre-tour packet) 

USE OTHER 
PLANNING OR 
RESOURCE 
MANAGEMENT 
PROCESS 

3. SELECTIRECRU1T CRM TEAM MEMBERS 

4. SELECF/R!CRUIT FACILITATOR 

5. SEND IN!'ORMATION TO CRM TEAM 

6. TOUR PLANNING AREA 

(fon,t CRM team, 1ean the land, 
& share perspectives) 

SEND PROPOSED 
ACTION TO PUBLIC 
FOR COMI4ENT INPUT. 

SEND DECISION 
NOTICE TO PUBLIC 

7. DEVELOP THE CRM PLAN ( 
(develop goals, objectives & management 
actions by consensus with help from facilitator 
& ID team. Then sign the CRM plan) 

8. REVIEW AND APPROVE 

(by steering committee if any) 

9. CONTINUE SCOPING & 
DOCUMENT NEPA ANALYSIS 

(consider comments & alternatives, 
then write EA) 

USE OTHER 
PLANNING OR 
RESOURCE 
MANAGEMENT 
PROCESS 

SIGNIF- 
ICANT 
CHANGES 
TO CRM 
PLAN 
NEEDED 

FILE A NOTICE OF 
INTENT 
TO FILE AN EIS 

14. EVALUATE & REPIAN 

Fig. 1. Flow chart showing an integration of CRM and NEPA-mandated environmental analysis and documentation. The CRM team does the 
process steps in italics. The center column lists the principle steps in the process. 

ers need to declare what technical expertise and data they 
can provide. They should also clarify important legal, policy, 
staff, funding or time constraints. A team also needs a 
skilled facilitator. Trained facilitators have learned much 
from experiences in alternative dispute resolution and prin- 
cipled negotiation. 

Before carrying out most consensus decisions involving a 
federal agency, NEPA requires an environmental assess- 
ment (EA) or environmental impact statement (EIS). This 
NEPA analysis, which is normally agency centered, 
requires interdisciplinary teamwork. Thorough analysis of 
alternatives may uncover hidden costs or missed opportuni- 
ties. The agency's final decision by the responsible official 
comes after environmental analysis. 

Changing direction after a previous agreement creates 
communication challenges. Agency representatives should 
have made it clear to CRM participants, that a preliminary 
consensus would describe a viable proposed action that 
must become analyzed through the NEPA process. If envi- 
ronmental analysis discovers a problem with a proposed 
action, the responsible official should reform the CRM 
team. Then, he or she can clearly discuss public and 
agency interests. Together, they use the new information to 
revise their consensus if needed. The responsible official 
documents pertinent elements of the consensus in a deci- 
sion notice. 

In selected situations, environmental assessments 
become almost routine. They simply produce a written 

1O. ISSUE A DECISION 
minor (sign EA with a FONSI & 

changes write decision notice) 
needed 

APPEALS> 
11. CONSIDER APPEALS 

(if any) y12 IMPLEMENT AND MONITOR 

-13. CONDUCT ANNUAL REVIEWS 

I 



RANGELANDS 16(6), December 1994 249 

record of issues considered. Volunteers or a private enter- 
prise can prepare any NEPA document. Writing NEPA doc- 
uments requires a good fit between the complexity of the 
issues and the knowledge and skills of the writer (s). 
Shoddy, too-long, or incomplete assessments or impact 
statements waste time. 

Following the final decisions notices, consensus groups 
help apply on-the-ground actions. Many take pride in a 
management job well done and a plan that works. They feel 
ownership. 

For the team of land managers, monitoring provides the 
information necessary to assess management effective- 
ness, and to adjust or fix plans that need improvement. 
Management is a continual process of adjusting actions 
based on information about past management effects. 
Rangeland managers who are not monitoring are not man- 
aging. 

However, many rangeland managers worry about the dif- 
ficult task of gathering long lists of monitoring information. 
Good managers call only for needed information, dedicate 

time for monitoring, and share the task. When monitoring 
points out the need for adjustment, all key people play a 
roll. The CRM group should often reform to review informa- 
tion and adjust management. 

Natural resource management faces a big problem. The 
court system or unnecessary paperwork can prevent opti- 
mum management. People who feel they have not been 
respected can eliminate the opportunity for enlightened 
management with costly appeals and litigation. However, 
people respected for their knowledge and point of view 
often want to help create or support the solution. Resource 
management, with the communication necessary for inter- 

personal respect, sustains the ecosystem and economy. 
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l-listcrv ci IDublic Land €ra7inQ 
Heather Smith Thomas 

Stockmen have been using the grasslands of this conti- 
nent since the first Spanish settlers arrived in the early 
1500's representing nearly 500 years of livestock grazing. 
Prior to cattle and sheep, herds of native animals, including 
bison, used these lands. There was never a "pristine" con- 
dition in which the plants were not periodically eaten. The 
vegetation evolved under grazing pressures from a variety 
of animals. The natural condition of the grasslands was 
grazing. 

Spanish ranchers settled Mexico in the early 1500's and 
had expanded into what would be the American Southwest 
by the early 1600's. By the time the 13 eastern colonies 
declared independence from England in 1776, Spanish 
ranches and missions were thriving in California and the 
Southwest. The American livestock industry started later. 
After the buffalo herds were decimated by hide hunters the 
grasslands of plain and mountain became ideal livestock 
country. Cattle herds were driven north from Texas and 
eventually most of the open range was used for stockrais- 
ing. The timbered areas of the East were cleared for farms. 
The arid parts of the country (Great Plains and western 
mountains) were settled last, mainly because of lack of 
water. 

As America expanded westward, the farming culture and 
stock-raising tradition eventually clashed. The early stock- 
men depended on open range and the farmers were fenc- 
ing and plowing it up, claiming it as their own. 

Failure of the Homestead Laws 
The Homestead Act of 1862 was the first major law gov- 

erning disposal of land. But the eastern legislators' only 
experience was with fertile agricultural land with ample rain- 
fall. The law had major flaws for the dry West. 

America was built on the concept of private property, the 
right of every man to own his own land. Pre-emption, the 
right to settle on a piece of ground and later buy it, was 
basic in our country. England had discouraged private 
appropriation of lands, and this was a major complaint in 
our Declaration of Independence. 

America had a vast amount of land waiting for people to 
settle it. Immediately after the Revolutionary War, thou- 
sands of pioneers moved westward and settled on public 
land, with no authorization to do so. They were trespassers, 
just as the stockmen in the West in later years were tres- 
passers. In 1828 a Public Lands Committee reported to 
Congress that it was impossible to prevent settlement and 
that the settlers who had made roads, bridges and other 
improvements at their own expense should have a privilege 
over other purchasers. The General Land Office had been 
created in 1812 to handle the growing number of applica- 

Editor's Note: 
The author is a rancher near Salmon, Idaho. 

tions. The first settlers were all squatters; they expected 
Congress to grant them a first right to buy the land, and this 
same feeling prevailed elsewhere on the frontier (and later 
with the range ranchers, but they were not able to gain title 
to their grazing lands). 

The 1841 Pre-Emption Act made legitimate the farmer- 
trespasser on the public domain. In 1849 the Dept. of 
Interior was created, and the General Land Office which 
supervised land sales and homestead claims became its 
major unit. The 1862 Homestead Act allowed settlers 160 
acres free; they could gain title to the land after living on it 5 
years and paying the paperwork processing fee. The limit 
was 160 acres because a settler could not clear trees from 
a larger parcel in the timbered East nor plow more than 160 
acres of Iowa or Illinois prairie with the equipment of those 
days. The homestead law worked well for the half of our 
country east of the 100th meridian, but farther west a settler 
needed more than 160 acres. He needed 2,000 to 50,000 

Many cows and calves are pastured on federal lands—BLM and 
Forest Service for summer pasture. These lands—some steep and 
timbered, brushy and rocky—could never grow crops, but do grow a 
lot of grass that cattle can eat. 
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acres to raise livestock; the grass was sparce and it took 10 
to 100 acres per cow, depending on the land and the rain- 
fall. 

Attempts were made to amend the Homestead Act 
(Timber Culture Act, Desert Land Act, etc.) allowing a few 
more acres, but this still didn't help the stockman—as point- 
ed out by a U.S. Geological Survey Report in 1879 which 
put the minimum practical acreage for a rancher in arid 
country at 2,560 acres. The Secretary of Interior suggested 
leasing land in large blocks to responsible cattlemen for a 
term of years that would justify fencing, but Congress 
refused. 

Most of the remaining public land was best suited for live- 
stock, requiring large tracts. Presidents Grant and Hayes 
realized this; Hayes in his 1877 message to Congress said 
the lands were practically unsaleable under the existing 
laws, and that a system of leasehold tenure would make 
them a source of profit for the U.S. "while at the same time 
legalizing the business of cattle raising." 

Major John Wesley Powell in 1878 proposed 2,560 acre 
homesteads. He suggested survey lines take water into 
consideration, as the Spanish-Mexican lands did. Powell 
thought it absurd to waste time and money marking off 
square sections, thousands of which would have no value 
as independent units since they had no water. Survey lines 
utilizing the greatest number of water frontages would have 
made almost all the western lands usable. But as it was, 
ranchers were compelled to settle on tracts with water, and 
these often contained the only available stock water for 
miles. As a result more land remained in the hands of the 
government than would have been the case if it had been 
surveyed and distributed according to topography and 

This area had very few trees forty years ago. Well managed grazing 
has created an environment favorable to young trees. 

water. 
In the late 1880's the only ownership of property on most 

western ranches was the claim to buildings and "accus- 
tomed" grazing rights to certain ranges. But this ownership 
was tenuous. Even though the Homestead Act had been in 
effect since 1862, most of the northern plains and moun- 
tains had not yet been surveyed and technically were not 
opened for homesteading. The stockmen's ranges would 
soon be settled by homesteaders, however, unless ranch- 
ers themselves could gain title. Usually all they could legal- 
ly gain title to were the 160 acres where the ranch buildings 
were located. Congress' uncompromising position on 
homestead laws led to fraud and overcrowding of range- 
land because no one had uncontestable rights to their pas- 
tures. 

One reason the laws were not properly amended was 
due to lobbying by the General Land Office (GLO), oppos- 
ing efforts of stockmen to gain title to their ranges. The land 
office was practicing self-interest politics; its annual budget 
was determined in part by the total number of claims filed, 
and officials at each land office received fees and commis- 
sions for processing claims. Their jobs depended on the 
amount of business they did. They often strung it out as 
long as possible, which led to inefficiency and red tape. 
They preferred to deal with a large number of small home- 
stead claims and didn't want any changes that would dis- 
pose of land in larger blocks. 

Evolution of "Range Rights" 
Out of necessity the rancher pastured his stock on public 

domain next to his private holding, in local custom develop- 
ing a "range right". But there were no fences, or laws to 
define ownership of a specific range, no legal way to keep 
newcomers from crowding in and overstocking the land. 
Eastern lawmakers wouldn't help, so the cattlemen made 
their own laws. The customs and rules they created gave 
stockraising some semblence of order and set many tradi- 
tions; including community roundups and branding. Early 

Late July 1990 (part of our high range). Water developments have 
bene fitted both livestock and wildlife. 
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stockmen ignored the inadequate land laws and acknowl- 
edged each other's rights to particular pieces of range or 
water sources. Like the early squatter-settlers in the East, 
western ranchers laid claim to what they needed, and 
hoped they could someday buy it. This was not to be. 

There was no way the rancher could actually keep new- 
comers out. As early as 1885 experienced stockmen were 
thoroughly alarmed. They knew the arid grasslands couldn't 
support ever-growing numbers of cattle and sheep, espe- 
cially in drought years. They fought against the overstock- 
ing and begged Congress for some kind of legislation to 
give order to the range. Similar grasslands in other coun- 
tries had been developed with orderly methods for grazing, 
but not in America. Provisions for stock-raising leases had 
been made in Australia, New Zealand and Canada, with 
long-term tenure and legal right to transfer them to heirs. In 

Australia, grazing homesteads of 30,000 acres or more 
were available for 30 year lease. In Alberta, leases were 
issued for 20 year periods, and in Saskatchewan for 33 
years. But a stockman arriving in the American West in 
1890 could not lease even one acre. 

Compared to the settlers on American grasslands, 
Australia's homesteaders had less failure, since they had 
enough land for stock raising. In America the small home- 
steads here often "starved out" due to lack of water for 
crops. On the northern plains there were hundreds of 160 
acre homesteads, thousands of 320 acre homesteads, and 
only slightly less than a 100% rate of failure. 

The continued existence of the rancher depended on 
acquiring title or lease to his range. Stockmen didn't think of 
themselves as temporary occupants, as Congress seemed 
to classify them, permitted to use the land only until the 
farmer arrived. Roy M. Robbins (1942, Our Landed 

Heritage; U. of Nebraska Press) bemoaned the fact that the 
settlement laws "came to be used not so much by the actu- 
al settlers as by the cattle and sheep interests." But the 
stockmen considered themselves permanent settlers and 
felt they had some right to a legitimate claim to the land 
also. Why should the farmer be allowed land, but not the 
stockman? 

Many ranges were broken into farms as homesteaders 
moved in. Some were left alone because they were com- 
pletely unsuited for crops. The range right evolved as an 
integral part of the western ranch, in regions where there 
was abundant land that couldn't be used for irrigation or dry 
farming. The stockmen on these last frontiers stayed and 
fought for their land, staking claims for the ranch and using 
adjacent public pasture. On the land that was left, the 
stockman tried to make a permanent home. But such per- 
manency could only be gained by control of the range. 
Without some sort of order on the public domain, the range 
livestock industry would destroy itself by overcrowding. 

Government Withdrawals of Land 
In March 1891 President Harrison created the Timberland 

Reserves, removing part of the public domain. More forest 
reserves were soon created and controversy over grazing 
arose. Some Conservationists wanted no grazing in the 
forests, but since these lands had been traditionally used 
for grazing, it was allowed under a permit system. Prior use 
by the rancher, his need for the range, and amount of base 
property owned were taken into consideration when assign- 
ing permits. 

As America marched westward, the rules continued to be 
made in the East. Westerners tried to make a living from 

Cattle enjoying early spring range. 

Fall Roundup. 
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the land, but seldom owned the land they struggled on. 
Some of the land was homesteaded, some was granted to 
the states for support of schools, construction of roads or 
railroads. Later the government withdrew land for parks, 
wildlife refuges, Indian and military reservations, forest 
reserves, water power sites, etc. The remaining public 
domain was administered "pending ultimate disposal" but 
much was left in government ownership because the home- 
stead laws weren't workable for stockraising. By the end of 
the 19th century some people challenged the philosophy of 
transferring federal lands into private ownership, which led 
to a policy of permanent retention of large areas in federal 
ownership. In the early 1900's the government withdrew 
millions of acres in the West from future settlement or pub- 
lic use. Westerners responded in anger and bewilderment, 
for once the land had been theirs to use. 

During the last years of homesteading, several new laws 
were passed, including the Stock-Raising Homestead Act 
(640 acres) in 1916. All were inadequate for the rancher 
and only served to encourage farmers to plow up more 
fragile arid land, resulting in more failures, abandonment of 
homesteads, and soil erosion. Thousands of deserted 
shacks and rusted windmills dotted the plains, symbolizing 
the ruined hopes and wasted years of people who tried to 
make rangeland into crop land. Destruction of range was a 
tremendous loss, not only to stockmen of that day, but to 
those of later years. By 1936, 25 million acres of range had 
been plowed and abandoned, and 50 million more acres of 
good range had become marginal cropland, hastening ero- 
sion. With the drought of the 1930's , the plowed lands 
became the infamous Dust Bowl. 

Grazing Regulations 
Most of the federal lands were historically used by live- 

stock, yet the government failed to make provision for stock 
raising—so too many ranchers tried to use the same lands. 
Local stockmen's organizations were created to try to bring 
order, but only partially worked because they had no force 
of law behind them. Competition for the grass forced abus- 
es that would never have happened if a range unit could 
have been claimed and used by each rancher like a home- 
stead. Frustrated ranchers saw the damage happening and 
were helpless to halt it. They begged Congress for some 
sort of permit or leasing system that would give the range 
some order and protect it (and the livelihoods dependent on 
it) from destruction. 

Grazing regulations came into existence on the forests 
after the turn of the century, and belatedly on the public 
domain in 1934 with the Taylor Grazing Act, which was cre- 
ated in controversy. One issue was states' rights; the West 
was not keen on federal government having control over 
such vast areas within their states. Bringing order to range 
use was also a painful process by that late date; some 
stockmen had to go out of business (especially sheepmen 
and horse raisers who had no base property) since there 
wasn't enough range to go around. 

Regulation of the range came into being during the days 
of drought, depression and Franklin Roosevelt's New Deal 

socialism. The original plan when the Taylor Act was pro- 
posed, was to lease the land to the rancher. But the final 
Act, shaped and colored by the New Deal federal planners, 
provided a basis for complete federal management of the 
"leases" by Department of Interior. The Act satisfied no 
one—not the stockman, who wanted simple leases, nor the 
Dept. of Agriculture, which had been feuding with Interior, 
wanting control over the grazing lands for itself. The amaz- 
ing thing was that the Act was passed at all, after 50 years 
of futile effort by the livestock industry. It left the ranchers 
forever dependent upon government administered grazing 
lands. The western rancher and the federal government 
have had to exist in uneasy partnership ever since. 

With more orderly use, the depleted ranges began to 
improve. The ranchers who ended up with permits were 
assured of a specific pasture, and invested time and money 
in fences to control the use of those pastures, and created 
water developments and other improvements. 

Politics of Federal Land Management 
The Grazing Service was plagued with political problems 

from the start. In 1946 it became the Bureau of Land 
Management (BLM). Administration of public land by the 
growing bureaucracy of Forest Service and BLM had ups 
and downs, colored by politics and feuding between Interior 
and Agriculture, and money problems. The main fact of life 
for any bureau is gaining sufficient funds from Congress. 
Many range studies and range condition reports (including 
the Forest Service document "The Western Range", 1936) 
were propaganda documents to convince Congress of a 
need for money or bureaucratic expansion. In 1936 the 
Forest Service was trying to grab the public domain lands 
from Interior, and published "The Western Range" to show 
that lands had deteriorated under private ownership and 
Interior administration, and that the Forest Service had 
superior qualifications for managing all grazing lands. 

The BLM has also resorted to propaganda tactics, such 
as the oft-quoted 1975 Range Condition Report (prepared 
by BLM for the Senate Committee on Appropriations, 
January 1975), which painted a very distorted picture in its 

attempt to gain more money for BLM expansion. The gov- 
ernment agencies eriodically did studies, but results were 
often slanted to justify administrative policies. Most of the 
range research was done to achieve functional goals, often 
for political advantage. Since most studies were done by 
the same agency doing the administering, there was a ten- 
dency to slant the research to justify the administration 
process. 

For instance, in the early days of Grazing Districts in 
Montana, employees were instructed to determine range 
condition and what percent of their areas were in each con- 
dition class. Their surveys showed 80-90% of the land in 
good to excellent condition. But when their boss in the state 
office saw the figures, he insisted they were wrong— 
because the district wouldn't get any money for range 
improvement with figures like that. So the figures were 
changed. Only 10 to 20% of that range could be in good or 
excellent condition, and 80% had to be "poor" (as stated by 
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Dan Fulton in his book Failure on the Plains, Montana State 
University, 1982). This type of figure juggling has added 
"credibility" to the myth that all the ranges were overgrazed 
and exploited by greedy, ignorant ranchers, until the gov- 
ernment stepped in to "save" the range by regulating the 
ranchers. 

Management of public lands has been a mix of science, 
tradition and politics, with the rancher caught in the middle 
trying to grow livestock and grass. The rancher is the only 
true range manager, for he is the only one actually on the 
land. The health and future of the land affect his own future. 
But the government agencies and pseudo-environmental- 
ists haven't understood this very basic fact, and have often 
thrown obstacles in the way of good management, rather 
than trying to work with the ranchers. 

Conflicts Over Range Use 
Range management is thwarted by the fact the rancher 

has no real security or tenure. If he has tenure, he can plan 
for the future and know he will still be there to benefit from 
his good management of today. But tenure is now more 
uncertain than ever, as other interests clamor for more say 
in public land decisions. The preservationist aspect of the 
conservation movement wants livestock use reduced or 
eliminated. The federal agencies try to balance and juggle 
the demands of various interests. Grazing has gotten the 
shorter end. 

Yet the demands of users and potential users of public 
lands are not irreconcilable if common sehse and coopera- 
tion are used. Grazing is a use that does not alter the natur- 
al condition of the land, and can be compatible with other 
uses. Wildlife and livestock complement one another on a 
well managed range. One reason game numbers have 
increased so much in recent years is because the range 

Fall Roundup. 

improvements done by ranchers have benefitted both 
wildlife and livestock. Timber production benefits from graz- 
ing the grass that would otherwise compete with young 
trees or give cover to rodents that damage young trees. 
Well managed grazing improves rather than impairs water- 
shed values and riparian areas. 

We have to remember that these lands were grazed by 
buffalo for millions of years. Grazing is a natural and per- 
haps necessary use of the land, yet has been much criti- 
cized by people interested in wildlife, recreation and wilder- 
ness. Political pressures from these segments of the public 
have mounted. The good relationship that sometimes exist- 
ed, with sincere efforts between ranchers and federal man- 
agers, has often been undermined by more "important" 
duties of BLM and FS as administrators of wilderness/wild 
horses/wildlife habitat/recreation/timber, etc. It is not politi- 
cally popular to be sympathetic with the livestock industry. 

The rancher feels threatened. His existence is totally 
dependent on the range and he feels entitled to some kind 
of assurance and consistency from his federal landlord. 
There is none. Personnel changes within the agency, or a 
new government administration, often bring major policy 
changes. Agency people come and go. Some are easy to 
work with and others are openly antagonistic to grazing. 
The rancher has to stay on the land and pick up the pieces, 
trying to adjust to each new policy and get along with each 
new overseer. There is no guarantee of tomorrow. A new 
manager, a new policy, such as Rangeland Reform '94, a 
new law passed by Congress to satisfy environmental 
groups, may make the rancher's good management efforts 
all for nothing. The tenure question for the rancher is just as 
critical today as it was at the turn of the century. We haven't 
progressed very far. 

Ranchers are dependent on land they can never own, 
and probably never lease in a conventional manner—land 
that may be made off-limits to grazing if extremists in the 
environmental movement have their way. The National 
Environmental Policy Act (NEPA) gave other interests a 
way to take BLM to court over its grazing programs, such 
as the 1974 suit by Natural Resources Defense Council 
forcing BLM to do extensive environmental impact state- 
ments on all range areas. Environmental groups use many 
laws (Wild Horse Protection Act, Endangered Species Act, 
etc.) as tools in their efforts to eliminate grazing. 

This EIS process was frustrating to both ranchers and 
BLM. Ranges had improved greatly between 1934 and 
1974, yet environmental groups took BLM to court to force 
more livestock cuts. The easy way out for BLM, faced with 
court suits and lack of funds, was to cut numbers regard- 
less of whether the reductions were justified. The 1970's 
were a time of turmoil and strained relations between BLM 
and ranchers. The passage of FLPMA made it clear the 
land would be held forever in federal ownership and gave 
BLM a full range of Executive powers and duties. The EIS 
process, with BLM trying to please a growing public antago- 
nism to grazing, spurred ranchers to join other westerners 
thwarted by the expanding federalism, and the Sagebrush 
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thwarted by the expanding federalism, and the Sagebrush 
Rebellion began. People dependent on public land for their 
livelihoods were finally fighting back. They felt the govern- 
ment should not be allowed to make decisions without first 
consulting the people affected. The West needs some say 
in managing its own affairs. The Sagebrush Rebellion was 
only one small skirmish in a long battle—states' rights and 
self determination have been an issue in the West from the 
beginning—and won't be the last, as long as the West is 
controlled by rules made in the East. 

The ranchers' cries for help against policies that would 
put them out of business were heard, and BLM had to 
change course a little, partly because of changes in admin- 
istration and a swing away from the environmentalist-orient- 
ed leadership it enjoyed during the Carter years. During the 
1980's the federal landlord attempted to listen to the ranch- 
ers again. The Stewardship programs were created, and 
other efforts to work with the ranchers and give them some 
voice in managing the range such as the Cooperative 
Management Agreements (CMA). Progress was made in 
resolving major concerns. Environmental groups have 
fought these moves at every turn. Some refused to partici- 
pate in the Stewardship program, and also took BLM to 
court over the CMA's. They didn't want ranchers to have 

any control of the range or much say in management. 
Today we're still struggling over public land policy. 

Environmental groups are using every tactic they can to 
eliminate grazing, using controversies over riparian area 

management, "ecosystem management", the grazing fee 
issue, etc. to force ranchers off the range. The proposed 
new grazing regulations in the Clinton administration are 
geared to drastically reduce or eliminate grazing. 

We don't know what the future holds. Logic implies that if 
we work together on the problems we can solve the basic 
conflicts, if we have a government that respects private 
property rights and personal freedoms and doesn't keep 
pushing for more power and dictatorship over the lives of its 
citizens. On public lands we can have multiple uses that 
satisfy many interests and continue to support western 
communities and provide necessary products for our 
nation. 

There will always have to be trade-offs and compromises. 
The West, which is dependent on public land for its econo- 
my, must probably forever share these vast areas within 
our states with a dominating East that will always outnum- 
ber and outvote us, telling us what we will or won't do with 
our lands, and since there are often conflicting demands for 
the same areas. Public land policy will always be colored 
by politics, and therefore be inconsistent and ever-chang- 
ing. Those of us who depend on public land for our liveli- 
hood and way of life can only hope to keep the public 
informed and aware of the importance of this land, and of 
the good job we are doing as stewards. Perhaps then we 
can be assured of a workable landlord-tenant relationship 
in the years to come. 

When Mother Cooked with Wood 

I do not quarrel with the gas 
Our modern range is fine, 

The ancient stove was doomed to pass 
From Time's grim firing line, 

Yet now and then there comes to me 
The thought of dinners good 

And pies and cake that used to be 
When mother cooked with wood. 

The ax has vanished from the yard, 
The chopping block is gone, 

There is no pile of cordwood hard 
For boys to work upon; 

There is no box that must be filled 
Each morning to the hood; 

Time in its ruthlessness has willed 
The passing of the wood. 

And yet those days were fragrant days 
And spicy days and rare; 

The kitchen knew a cheerful blaze 
And friendliness was there. 

And every appetite was keen 
For breakfasts that were good 

When I had scarcely turned thirteen 
And mother cooked with wood. 

lused to dread my daily chore, 
I used to think it tough 

When mother at the kitchen door 
Said I'd not chopped enough. 

And on her baking days I know, 
I shirked whene'er I could 

In that now happy long ago 
When mother cooked with wood. 

I never thought I'd wish to see 
That pile of wood again; 

Back then it only seemed to me 
A source of care and pain. 

But now I'd gladly give my all 
To stand where once I stood, 

If those rare days I could recall 
When mother cooked with wood. 

From: Just Folks(1917) 
by 
Edgar A. Guest 
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Utilization Guidelines 
William E. Frost, E. Lamar Smith, and Phil R. Ogden 

Utilization usually is expressed as a percentage of the 
height or weight of forage plants which has been removed 
by grazing. It can also be expressed as the height or weight 
of plant material remaining on forage plants after grazing. 
Utilization estimates are widely used for adjusting stocking 
rates, identification of distribution patterns, as a measure of 
grazing pressure on the vegetation which may allow predic- 
tion of effects on the plants or the animals, and as stated 

management goals. These estimates by themselves should 
not be goals but instead should be evaluated to determine 
if they are appropriate indices to make reliable manage- 
ment decisions. How utilization is defined, what is mea- 
sured, how it is measured and when it is measured all 
affect how well a utilization estimate correlates with a spe- 
cific effect on the resource. 

How should utilization be defined? 
The Society for Range Management definition of utiliza- 

tion is "the proportion of the current year's biomass produc- 
tion which is removed or damaged by grazing animals" 
(Glossary Revision Special Committee 1989). This obvious- 
ly does not apply when a "residue" method is used. 

Strict interpretation of this definition means that the cur- 
rent annual aboveground net primary production must be 
known. This is almost never true and in reality most utiliza- 
tion studies use peak standing crop as the estimate for cur- 
rent year production. Peak standing crop is always less 
than total production, so there is a built-in bias of overesti- 
mating utilization compared to the definition of utilization. 
Utilization most often is measured as the percentage of the 
standing crop of forage present removed by grazing at a 
time other than when the total year's biomass is present, 
usually restricting "standing crop" to current year's produc- 
tion to date. This creates a major problem in interpreting 
utilization data. 

When utilization is measured near the end of the growing 
season, peak standing crop can be estimated and the per- 
cent utilization calculated if regrowth on grazed plants is 
accounted for or ignored. If utilization is measured at any 
other time of year, say in the growing season or at the end 
of a dormant season, peak standing crop cannot be mea- 
sured at the time the forage is utilized. Usually, ungrazed 
"production" is estimated at the time utilization is measured. 
Removal of a certain quantity of forage will produce higher 
percentage utilization if expressed in terms either of mid- 
growing season or end-of-dormant season standing crop 
than it would if based on peak standing crop. 

Authors are County Extension Agent, University of Arizona Cooperative 
Extension, Globe 85501, Associate Professor and Extension Range Specialist, 
School of Renewable Resources, University of Arizona, Tucson 85721. 

DeMuth (1990) illustrated this point by clipping sideoats 

grama plants to reflect moderate (6 in. stubble height) and 
heavy (3 in. stubble height) grazing. She referred to utiliza- 
tion based on other than peak standing crop as relative uti- 
lization. Relative utilization ((1-(forage present/current 
years growth to date))X100) in April was 17% and 49% for 
moderate and heavy utilization, respectively. When the 
actual utilization ((1 -(forage present/peak standing 
crop))X100) was calculated, the percent use was only 6% 
and 17% for the moderate and heavy utilization treatments, 
respectively. The same relationship was evident with a 
June clipping, with relative utilization of 14% and 63% and 
actual utilization of 6% and 23% for the moderate and 
heavy grazing treatments, respectively. This over-estima- 
tion of utilization is logical, as plants continue to grow after 
growing season grazing ceases. This over-estimation is 
common in the evaluation of grazing systems and often is 
used erroneously to adjust grazing animal numbers. Either 
uti'ization guidelines must be adjusted to be realistic esti- 
mates prior to peak growth as indices for management 
decisions, or use estimates should be made at the time of 
peak standing crop. 

Regardless of which measure of production is used, there 
remains the problem of identifying "current year's" growth. 
In some cases this is not difficult but in some it is next to 
impossible, as on some evergreen shrubs. Even on peren- 
nial grasses "recent standing dead" may be transformed 
into "old standing dead" in a very short time (Haile, 1981; 
Oba, 1986). In some areas, e.g. Arizona, there is even 
some question as to what constitutes the "current year", i.e. 
if utilization is measured in June, is regrowth on plants 
grazed last fall considered current year's growth even 
though the growth that was grazed was produced last sum- 
mer and maybe even in the spring before that? If so, the 
current year's growth really is produced over a 15-month 
period and overlaps with the next and preceding years. 

When utilization is measured at the end of a grazing sea- 
son which coincides with attainment of peak standing crop 
of forage then the results approach estimates which would 
adhere to the SRM definition. But if utilization is measured 
at other times it does not. We conclude, therefore, that it 
does not seem practical to adhere to the SRM definition 
because it is not workable in most situations. Utilization 
should be defined for the specific situation in which it is 
measured, i.e. as a percentage of standing crop present at 
the time of measurement and the criteria for interpretation 
should be specified. 

What is measured and how is it measured? 
When utilization data are reported, specification of what 
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was measured and how data were collected is needed to 
interpret use of the data for specific management deci- 
sions. Utilization estimates usually do not include produc- 
tion of plants which are considered to be unpalatable or 
unavailable to the grazing animals in question. Estimates 
may only be made on one or several key species on the 
assumption that proper levels of use on these species will 
ensure that most other species are not overused. In these 
situations estimates may not relate well to biomass left to 
protect the soil or provide cover for wildlife. 

Utilization may be inventoried over an entire pasture or 
management unit, allowing the pattern of use to be 
mapped, or it may be monitored only in key areas. The key 
area approach assumes that use in the key area is propor- 
tional to use in the unit as a whole, in much the same way 
as use on a key species is assumed to be proportional to 
use on all other species. The validity of such assumptions 
should be evaluated for proper interpretation of data. 

What is Proper Utilization? 
Proper use has been defined as the level of utilization 

(percent weight removed) which will be achieved when the 
range as a whole is properly grazed. Proper use on the key 
species is considered to be the level of use which will not 
harm the plants of that population. The rule of thumb has 
been to take half and leave half. This rule was established 

as a result mainly of clipping studies, such as the classic 
Crider (1955) study, which generally established that in 
excess of 40-60% removal of the aboveground portion of 
the plant reduced growth of roots and regrowth of tops and 
sometimes subsequent seed production. 

One of the problems of the 50% use concept is that it 
does not take into account the way animals graze. The 
implication is that if every forage plant were grazed to 50% 
none of them would be harmed, and the most efficient pos- 
sible use of the forage would result. To work, this model 
would require that all plants are grazed in increments, and 
the use on all plants would increase as AUM's removed 
from the pasture increases due to more animals, longer 
time or both. The widespread phenomenon of patch graz- 
ing and wolf plants show that this model is incorrect to 
some extent. The fact that more than 50% of the weight of 
some plants may be removed by a single bite of an animal 
means that some plants may be "overgrazed" regardless of 
the average utilization. Utilization of 50% on a key species 
may be achieved by 50% use on all the plants in the popu- 
lation or by 100% use on half the plants and none on the 
rest. Both situations represent take half and leave half, but 
only one of them has any relevance to the clipping studies 
that produced the rule in the first place. The rule of thumb 
has endured because it apparently has seemed to agree 
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Fig. 1. Actual and relative utilization as calculated from data of Ganskopp (1988). 
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with observations from the field. Perhaps when the general 
level of 50% is reached, enough plants have been grazed 
and regrazed to show loss in vigor for future production of 
the plant population. 

Another problem of the 50% (or any other percentage) 
guideline is that the basic assumption is that undesirable 
vegetation changes, e.g. decline in the key species, is 
caused by the level of utilization on individual plants in any 
given year. In fact, the tolerable level of utilization on a 
plant is highly dependent on season of use, length of rest 
following use, and especially on weather conditions before, 
during and after use occurs. It is also highly likely that the 
increase or decrease of key species populations as a result 
of grazing is as much or more related to recruitment of new 

plants as to direct effects on existing plants. 
It generally is accepted that season of the year and stage 

of growth has an important influence on how grazing affects 
a plant. Once an annual plant dies it can be completely 
consumed by grazing animals with no effect on the popula- 
tion provided sufficient seed remain. Herbaceous perenni- 
als likewise should be relatively unaffected by level of uti- 
lization of dead aboveground parts. In both cases, the 
amount of residue left may be important because of its 
effects on microclimate. Most of the clipping studies to 
determine "proper use" levels have been done in the grow- 
ing season and have based results on direct physiological 
effects on the plants. Few studies have looked at physio- 
logical effects of dormant season use on perennial grasses 
or on minimum acceptable levels of residue for soil or plant 
protection. 

Ganskopp (1988) presented data on Thurber needlegrass 
in Oregon which we used to calculate utilization and rela- 
tive utilization. He clipped all plants to 1 in. stubble height in 
the fall before the treatment year to remove litter. In the fol- 
lowing growing season plants were clipped to 1 in. height 
once during the growing season at various phenological 
stages. All plants were clipped again in fall to measure 
regrowth. The next spring after treatment, plants were 
clipped to ground level to measure spring growth and roots 
were excavated and weighed. The treatments were repeat- 
ed in 1985 and 1986. Ganskopp concluded that defoliation 
in the boot stage had the most impact on total season pro- 
duction, regrowth the following spring, and root growth. He 
observed that effects were less severe in 1986 than 1985 
because plants made less growth early in the 1986 season 
and more later due to cooler temperatures. 

Our calculations of utilization and relative utilization 
(Figure 1) demonstrate the difference in these expressions 
when utilization occurs early in the season. The percent- 
ages of both were considerably influenced by differing 
growth patterns in the 2 treatment years. This study 
demonstrates that "proper use" is an elusive concept. 
Suppose we set a target of 50% "utilization" for manage- 
ment of this species. If "utilization" were based on relative 
utilization, it would have exceeded the target at every phe- 
nological stage in both years. Yet the level of clipping 

applied had little effect on subsequent vigor of the plant on 

many of these dates. If we used "utilization" as defined by 
SAM as the measure for growing season use, the target of 
50% still provides no useful guide to effects on the plants. 
In 1985, the only dates meeting the 50% criteria were the 
ones where clipping was most detrimental (vegetative and 
boot stages). In 1986, when early growth was slower and 
late season regrowth greater, utilization was far below 50% 
when the most severe clipping treatments occurred. Late 
season utilization in both years greatly exceeded the 50% 
target in both years, yet had little effect in subsequent 
growth or root production. We conclude that timing of uti- 
lization is more important than intensity of use from a plant 
vigor standpoint. Using utilization percentages as targets 
for management, irrespective of plant phenology, in allot- 
ment plans or other management guidelines is not appro- 
priate. 

Andrade (1979) clipped sideoats grama plants growing 
on the Santa Rita Experimental Range in southern Arizona. 
He clipped mature plants to an 3 in. stubble height in win- 
ter, spring, summer and spring plus reclipping in summer. 
The 3 in. stubble height was chosen to represent approxi- 
mately 70% removal by weight at peak standing crop in late 
summer/early fall. The summer and spring plus summer 
clipping treatments reduced root weight and dry weight of 
stem bases of plants sampled in October as compared to 
control plants. This effect was carried over to reduced 
spring herbage growth for plants clipped in the summer and 
spring and summer as compared to control plants. Plants 
clipped to 3 in. stubble height in winter or spring did not 
show differences from control plants for root or herbage 
yield. All plants clipped to 3 in. stubble height recovered to 
level of control plants for root weight and herbage produc- 
tion following a summer rest period the year following clip- 
ping. 

The concept of desired or allowable use is even less 
clear with shrubs, which have perennial parts and buds 
aboveground. A major question with shrubs may be not the 
percent use ot currents year's growth but the amount and 

timing of use of buds. These effects could vary drastically 
depending on the time of bud formation, and whether the 
plant has preformed buds (DahI and Hyder, 1977). It would 
appear that the season of use could be even more critical 
for desired levels of use on shrubs than on grasses. 

Commonly, use standards are set which depend on 
range condition, saying that 40% use is allowable on good 
condition range, but only 20% on poor condition range. 
"Proper use" on a key species should allow the population 
to maintain itself or increase. If desirable plants are scarce 
on a poor condition range, as one would expect, then prop- 
er stocking rate may be lower than on a good condition 
range because there is less forage available. But there is 
no reason to believe that individual plants are less able to 
withstand a given level of utilization on a poor range than 
on a good one. On the contrary, they might even stand 
higher levels of grazing since they may have less competi- 
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tion from their neighbors. Adjusting season of use to pro- 
vide for recruitment of desirable species is likely a more 
realistic management strategy than setting very light utiliza- 
tion guidelines. 

Conclusions 

Based on the information reviewed we conclude that: 
The SAM definition of utilization is not practical as utiliza- 

tion is rarely expressed or measurable as defined. 
Utilization guidelines must be tailored for specific situa- 

tion, i.e. time of use, what is measured, and how use is 
measured. 

The timing of grazing is much more important than the 
percentage of biomass removed. 

That a new term, such as relative utilization, be used to 
express utilization as it is currently being measured and the 
information is being used. Relative use guidelines can be 
developed and tailored to specific situations which are reli- 
able indices for making management decisions. 
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Cutting Ranching Costs: Optimizing Forage Protein Value 
Matt Ricketts 

In today's economic climate, an often talked about princi- 
ple is cost-cutting. How do we get more out of what we 
have? 

Nowhere is this more important than in the Ranching 
business. The profit formula (Profit = Price (Total 
Production)-Costs} requires us to examine all aspects of 
our operation. Which of these elements-price, production, 
and costs can you most easily influence? 

Price is usually dictated by market conditions which is not 

easily influenced. Many people believe that production and 
cost can be influenced. Improving herd genetics and feed- 
ing to increase the amount of beef or lamb are two methods 
to increase production. But, how often is the cost per pound 
of beet or lamb weaned considered? Many times efforts on 
the cost side of the formula are limited to not replacing that 
worn out baler, tractor or pickup; or being resourceful in the 
reuse of old wire, nuts, bolts, and tools. Cost cutting mea- 
sures such as these are important, but at the same time, 
one of the largest costs-feed-is not necessarily receiving 
the same attention. 

Grass, forbs, and shrubs are the ranchers' real crop. 
Livestock are the harvesting and marketing tool of that 
crop. If grass, forbs, and shrubs are harvested effectively to 
provide more of the nutrients that our livestock need to be 
productive, then feed and feeding costs can be cut. 

These feed and feeding costs consist of farming (equip- 
ment and fossil fuels), planting hay or forage crops, irrigat- 
ing (sometimes using high cost irrigation equipment, and 
electricity or fossil fuels). Harvesting (equipment and fossil 
fuels), feeding, and the use of supplements such as salt, 
phosphorus, magnesium, and protein are also costs. 

How should costs such as these be cut? There are many 
methods, but let's focus on optimizing the forage value of 
the crop by harvesting at different times of the year, thus 
providing more of the nutrients to livestock at a lower cost. 
We can compare this idea to harvesting a hay crop. Hay is 
harvested at a point to optimize production and protein con- 
tent. The same idea applies to other forage crops, but 
expensive machinery and high cost fossil fuels aren't 
required. Livestock, the marketing mechanism, is the har- 
vester. 

Forage Value and Nutrients 

In order to be practical, forage value must be discussed 
in general terms. Plants may be classified as having 
"good", "fair", or "poor" forage value. Forage values are 
based on three components: palatability, nutritive content, 
and dependability as a forage supply (deeper rooted, taller 
growing grasses, for example, tend to provide more reliabil- 

Author is Area Range Conservationist, SCS, Bozeman, Mont. 

ity than shorter growing grasses, especially during drought 
periods). 

Range livestock need six different kinds of nutrients in 
order to produce well: 

1) Proteins—build and repair muscles and are a compo- 
nent of bodily fluids; 

2) Carbohydrates—provide heat and energy; 
3) Fats—provide heat and energy; 
4)Vitamins—.-regulate bodily functions; 
5) Minerals—phosphorus, calcium, iodine, sodium, chlo- 

rine, and others- needed for building bones and regulating 
bodily functions; and 

6) Water—transports wastes and dissolved foods out of 
and around the body. 

Thus, "good", "fair", and "poor" terms are given to a plant 
based on how well the plant furnishes these nutrients on a 
year round basis. 

This classification may tell us that one plant is generally 
rated higher than another overall using this scale, but it 
doesn't necessarily tell us the specific time when a plant 
provides more of the nutrients livestock need. Unnecessary 
dollars may be spent to provide these nutrients. 

Seasonal Trends of Nutrients 

Let's examine how much of the important nutrients range 
plants provide at different times of the year, and let's cate- 

Fourwing Saltbush is a palatable shrub containing about 13% pro- 
tein during the winter. High protein shrubs growing on saline sites can 
be very valuable. 
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Fig. 1. (Cooperative Extension Service, Bulletin 1028, Montana State 
University, Dec. 1977) 

gorize these nutrients into two categories. One nutrient cat- 
egory will include phosphorus, carotene, and protein. 
These nutrients are most likely to be deficient in range for- 
age, especially in fall and winter and in dry years. 
Phosphorus, carotene and protein are more plentiful during 
fast growth periods, and carotene (which is converted to vit- 
amin A and stored in the liver) is nearly nonexistent in 
plants by the first of November. 

Although protein will generally be the focus of attention in 
this paper, phosphorus carotene, and protein are more 
plentiful during fast growth periods, and likely to be defi- 
cient in forages in the Northern Great Plains. These defi- 
ciencies, however, are overcome by mineral supplements 
containing both phosphorus and Vitamin A. 

Figure 1 shows the seasonal trends for these nutrients in 
both shrubs and grasses, compared to the amount of these 
nutrients needed by livestock. 

The second category of nutrients include carbohydrates 
which furnish heat and energy, and calcium, which is for 
bone building. Figure 2 shows that both of these nutrients 
change in amount in range grasses at about the same time 
throughout the year.Generally speaking, calcium is not defi- 
cient in range grass, and since lush spring grass growth is 
approximately 70% water, it can be likened to a high nutri- 
ent concentrate providing all the nutrients in category one. 
However, unless some old grass is present with the new 
growth, we may find livestock short on energy. As long as 
the old grass is present with the new grass in the spring, 
livestock generally do well. 

Plants are most nutritious when they are green and grow- 
ing most rapidly. Plants can be classified into two types: 
cool and warm season (see Table 1). Cool season plants 
grow most rapidly in April, May, and June. Warm season 
plants grow most rapidly in June, July, and August. 

If you know what plants are present in certain fields and 

Fig. 2. (Cooperative Extension Service, Bulletin 1028, Montana State 
University, Dec. 1977) 

when these plants are green and growing most rapidly, you 
can take advantage of their higher nutrient content. For 
example, fields that have high amounts of warm season 
plants such as little bluestem may be utilized in the summer 
to take more advantage of the high nutrient value of cate- 
gory one nutrients. Little bluestem is classified as a "good" 
to "fair" forage plant. It has a "good" value if it is used dur- 
ing the growing season, but only has a "fair" value if it is 
allowed to cure and become coarse and stemmy. Little 
bluestem contains approximately 16% protein when imma- 
ture, but by mid bloom drops to only about 7% protein 
(National Research Council 1971). 

Fields that have high amounts of cool season grasses 
such as bluebunch wheatgrass, should be grazed in the 
spring or early summer. Livestock do very well utilizing 
bluebunch wheatgrass during this time because the grass 
is green and growing. Bluebunch wheatgrass contains 
nearly 20% protçin when immature and approximately 11% 
protein at mid-bloom (National Research Council 1971). 

Table 1. Forage values and season of growth of some common 
native range plants. 

Green Needlegrass X 
Bluebunch Wheatgrass X 

Rough Fescue X 
Silver Bluestem X 
Little Bluestem X to X 
Nuttals Saitbush X 
Red Threeawn 
Winterfat X 
Greasewood X 
Silver Sage X 

Big Sage 
Fringed Sagewort X 
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Grasses Shrubs 
% % 

Spring 10-16 12-23 
Summer 6-12 8-18 
Fall 3-7 7-15 
Winter 2-6 7-13 

(Adapted form Van Dyne, et. al., 1965) 

grasses are cured out. Shrubs as a group provide more of 
the category one nutrients than do grasses during a large 
part of the year. 

Protein Supply and Demand of Cattle 

Growing conditions also affect forage value in two ways. 
Growing conditions that are harsh for plants lower palatabil- 
ity and digestibility, while favorable growing conditions 
cause plants to be higher in category one nutrients. The fol- 
lowing table summarizes the protein content of grasses and 
shrubs over a period of several years by season in eastern 
Montana. This table reflects changing growing conditions 
and nutrient content, and since protein is one of the best 
indicators of palatability, it also reflects palatability fluctua- 
tions. 

An 1,100 pound cow with average milking ability nursing 
a calf needs approximately two pounds of protein a day and 
26 pounds of dry matter a day for the first four months post- 
partum and from 1.4 to 1.6 pounds of protein a day and 24 
to 25 pounds dry matter a day after that (National Research 
Council 1984). This information is used to determine which 
plants provide livestock nutritional needs at various times of 
the year. 

We can see that grasses provide the approximately two 
pounds of protein per day needed in the spring by a nursing 
cow. This same cow needs approximately 1.4 pounds of 

Daily Dry 
Matter 
Intake 

Approximate 
Daily Amount 

of Protein Needed 
Protein Provided 

Grasses Shrubs 

Spring 
Lbs. 
26 

Lbs. 
2 

Lbs. 
2.6-4.2 

Lbs. 
3.1-6 

Summer 24 1.4 1.4-2.9 1.9-4.3 

Fall 24 1.4 0.7-1.7 1.7-3.6 

Winter 25 1.6 0.5-1.5 1.8-3.3 

protein per day during the summer. Grasses meet this 
demand also. However, during the fall and winter months, 
grasses begin to fall short of providing the 1.4 pounds of 
protein per day that the cow needs in the fall and the 1.6 

pounds per day of protein she needs in the winter. 
Certain grasses cure out at higher levels of protein and 

nutrients than do others. Native grasses, such as green 
needlegrass and rough fescue, and introduced grasses 
such as Russian wildrye and orchardgrass cure out and 
average 4 to 5% protein (Dubbs, 1966) to provide approxi- 
mately 1.2 pounds of protein daily, very near the 1.4-1.6 
pounds needed during the fall and winter. 

Generally the best source for protein in the fall and winter 
is shrubs. Shrubs contain from 7-15% protein in the fall and 
provide 1.7 pounds to 3.6 pounds of the protein needed by 
livestock. Shrubs hold their protein content relatively well 
through the winter. The daily protein requirements are 
being met even by the lower quality species and under less 
favorable growing conditions as evidenced by the low end 
numbers for shrub protein intake during the fall and winter 
seasons. 

Palatability Can Cut Feeding Costs 

Palatability is a major consideration towards cutting feed- 
ing costs for cattle. By allowing livestock to feed on shrubs 

during the fall and winter months feeding costs can be cut. 
Big sagebrush browse, for example, contains approxi- 

Daily Dry Approximate 
Matter Daily Amount Protein Provided 
Intake of Protein Needed Grasses Shrubs 

Lbs. Lbs. Lbs. Lbs. 
5 0.6 0.5-0.8 0.6-1.15 

Table 2. Protein content of grasses and shrubs in eastern Table 3. ProteIn Intake for cattle.* 
Montana 

Based on the approximate dry matter intake of either grasses or shrubs for an 
1.100 pound March-calved cow.) 
(Adapted from National Research council, 1984 and Van Dyne, et. al., 1965.) 

Table 4. Protein intake for sheep* 

.'iiong the Rocky Mountain front in west central Montana and north 
into Canada, rough fescue is a high protein grass that is excellent win- 
ter forage. 

Spring 

Summer 4 0.4 .24-.48 .32-.72 

Fall 3 0.27 .09-21 .21-45 

Winter 2.5 0.4 .05-15 .18-33 
Based on the approximate dry matter intake of either grasses or shrubs for a 
132 pound March-lambed ewe. 
(Adapted from National Research council, 1985 and Van Dyne. et al., 1965.) 
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mately 9% protein during the fall and winter. This is more 
than adequate to meet the 1,100 pound cow's requirements 
during these months even if only two-thirds of her daily dry 
matter intake is sagebrush. However, we know that cattle 
do not find big sagebrush palatable. Livestock performance 
may suffer unless we provide a protein supplement. Our 
attention must be focused on a few of the more palatable 
shrubs. 

Winterfat, nuttal saltbush, and fourwing saltbush are all 
shrubs that are very palatable and provide about 11% pro- 
tein during the fall and winter (National Research Council 
1971). Silver sage and greasewood are slightly less palat- 
able, but more palatable than big sagebrush. They also 
provide 11% protein during the fall and winter (National 
Research Council 1971). The use of silver sagebrush and 
greasewood can be timed for grazing in the fall and winter 
months in areas where these shrubs exist. 

Greasewood browse can contain nearly 22% protein, so it 
is very potent (National Research Council 1971). It can, 
however, be poisonous to livestock. This occurs only if live- 
stock eat large amounts in short periods of time. If range is 
managed so that livestock have ample opportunity to graze 
grasses, along with greasewood in the same area, this 
shouldn't be a problem. Greasewood increases in toxicity 
as the growing seasons advances. Timing grazing for fall and winter will take advantage of its nutrient content at a 

time when toxicity is lower. 

Protein Supply and Demand of Sheep 

Sheep frequently have a much higher need for protein 
than do cattle. This may explain why sheep have a diet that 
consists of a much larger percentage of shrubs and forbs 
than do cattle. Many forbs have a high protein content, and 
they are green and actively growing at various times of the 
summer. As earlier stated, this is when plants contain the 
highest amounts of category one nutrients. 

For example, western yarrow and arrowleaf balsam root 
contain nearly 17% and 30% protein, respectively, when 
immature, and 13% and 10% when mature (National 
Research Council 1971). These forbs are an excellent 
source of protein that sheep select. Cattle have been 
known to graze considerable amounts of forbs also, but it 
appears that sheep have a greater need for this protein 
source. 

Big sagebrush and black sagebrush, shrubs which are 
not very palatable or desirable to cattle, are utilized fre- 
quently by sheep, again most likely reflecting their need for 
a higher protein diet. 

In addition, sheep producers often say that sheep don;t 
like the tall, course grass, but rather the fine short grasses. 
They are most likely observing a sheep's larger demand for 
protein. A 132 pound March lambed ewe has about a five 
pound daily dry matter intake in the spring and needs about 
0.6 pounds of protein per day during this season. Grasses 
may or may not provide these needs depending on growing 
conditions, growth stage, and types of grasses. Sheep are 
then forced to utilize shrubs and forbs to meet demands. 

During the summer, grasses may or may not meet sheep 

Sheep, which require a relatively higher protein diet than cattle, 
select (orbs and shorter grasses. Forbs can contain as much as 25% 
protein content, often when grasses are cured out. 

Bluebunch wheatgrass, Montana s state grass provides excellent 
spring forage. It contains approximately 20% protein when immature. 
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quacy of the diet in meeting the seasonal sheep protein 
needs is important. 

Winter is a season during which a 132 pound March- 
lambed ewe in the Northern Great Plains may not be able 
to meet her protein demand of .4 pounds per day. When 
temperatures get very cold, a sheep's dry matter intake 
drops, making supplements during these periods necessary 
in spite of the availability of shrubs. The same can be said 
of cattle, also, but to a much lesser extent due to a cow's 
larger size. An overreaction often takes place as more 
money than necessary is spent to provide these nutrients 
even though these very cold spells last a relatively short 
period. 

Many times beneficial shrubs are not recognized for their 
seasonal nutritional value. The result may be that we graze 
these areas in the late spring or summer when the grasses 
are already providing the nutrients our livestock need. We 
may then be wintering in an area without these types of 
shrubs and feeding high quality alfalfa hay or other feed 
supplements to provide these nutrients at a much higher 
cost. The result may be the same. The calves or lambs or 
culls that we market may be the same weight or even heav- 
ier, having been fed costly supplements instead of utilizing 
proper grazing management planning. The question 
remains- How much did it cost or what was my profit? 

The greatest amounts of nutrients are freely available 
during the late spring and summer months, and a mother 
cow or ewe has her greatest demand for nutrients and 
energy the three to four months following ca'ving or lamb- 
ing. During this time, she's nursing her calf, recovering from 
the stress of giving birth, and for cattle, being bred. This 
accounts for the high nutritional requirements. We meet 
those needs through supplements such as high quality, 
high cost alfalfa hay. However, the possibility does exist to 
calve or lamb later in the spring and market earlier in the 
fall to capture more of the nutrients available at much lower 
cost (less feeding). 

Understandably, calf weights may be slightly lower. 
However, if the cost of wintering that cow or ewe is cut, 
then the profit margin may be improved. Whether consider- 
ing timing grazing more effectively in accordance with the 
shrubs and grasses that are available or changing the calv- 
ing and marketing dates, each rancher needs to assess his 
or her goals and resources to make wise decisions. These 
decisions can work to cut costs and improve profits. 
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Timing Calving, Lambing, and Marketing 

it is important to understand that grasses generally pro- 
vide all the nutrients that are needed by livestock in the late 
spring and summer. We will assume that there is plenty of 
old grass for energy to go with the new grass during this 
time. Thus, knowing what types and amounts of shrubs and 
high quality grasses that are available (or could be made 
available through seeding) can make a significant differ- 
ence in the amount of supplement that is required to main- 
tain herd productivity during the majority of the year (faU, 
winter, and early spring). This potentially could translate 
into lower costs and higher profits. 

Near Big Timber, Montana, cool season grasses dominate. 
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You can lead a horse to water, 
but you can't make him walk on it. 

Gary Larson-The Far Side 

A changed legislative environment for conservation, 
natural resources and the environment appears to be 
ahead as the Clinton Administration winds up its first two 
years and a Congress with many new faces seemed likely 
even before election day. When environmental and conser- 
vation leaders met in Washington October 27 to evaluate 
accomplishments, they found little to cheer about, either in 
the results of the past two years or the climate that seems 
sure to persist in the next session of Congress. 

The shortest report at that meeting was the list of solid 
accomplishments. From the "green" viewpoint, that consist- 
ed of the California Desert Act which barely passed and 
only after an all-out effort by the Democratic leadership to 
overcome a Republican filibuster and other blocking tactics. 
The margin of approval in the Senate was a single vote. 
The drive to revise the 1872 mining law, a priority of the 
Interior Department, came to nought, as did a bill which 
would have authorized a $1.5 billion acquistion of 44,000 
acres of redwoods in the Six Rivers National Forest. 

Reporting on a 1994 Roper/Starch poll. Peter Stiffer 
brought a mixed message; people feel environmental 
progress has occurred, yet environmental concerns are 
now taking a back seat to the other public threats (econom- 
ic concerns like jobs and consumer costs, and social issues 
such as crime and health care). The poll revealed that there 
are lowered expectations of the economy, politics and soci- 
ety in general based on disappointing progress in the last 
decade. Roper/Starch says all this is ushering in the Age of 
Autonomy, in which a new spirit of self-reliance is reshap- 
ing both the marketplace and the environmental movement. 
Other selected findings: 
• 60% believe business should be subject to fees when 

extracting public resources. • 60% don't want taxes increased for environmental pro- 
grams, but 48% are willing to pay 25 cents a gallon of 
gasoline to benefit the environment. 

• 72% believe we can protect/conserve wildlife, nature 
areas and resources while using them for economic and 
public benefit. 

Panels of key Congressional staff directors offered 
some sage observations and advice. Conservationists and 
enviros ought to be pursuing an admistrative agenda rather 
than a legislative strategy on many issues, it simply is going 
to continue to be difficult to get Congressional action on 
many issues. For example, grazing reform is more likely to 

happen as an Administration action than a legislative one. 
Stopping and slowing will be even more important in the 
next Congress, there are likely to be few significant envi- 
ronmental advances in the two years ahead. More than 
once, the speakers mentioned the recent Fortune article 
"Enviros on the Run" which cited (not always accurately) 
financial and leadership difficulties of the movement. The 
staffers observed that govnerors and cities oppose the 
enviros, that enviros have the enmity of Business, that the 
greens will have few friends in Congress and that there are 
no environmental Republicans. It was observed that envi- 
ros need to decide whether they are for or against govern- 
ment, they made a mistake every time they trashed the 
Administration for its efforts. 

If there was any concensus among those speaking and 
responding, it was that three issues are going to have to be 
dealt with constructively if any progress is to be made: 
Property Rights, Risk Assessment and Unfunded 
Mandates. There was even some agreement that there is 
more than one side to each, and merit on both sides, mak- 
ing room to work at the grass roots with adversaries as well 
as supporters. 

Finally, there was an agreement that the 1995 Farm Bill 
could be the most significant conservation legislation of the 
next Congress, and that water issues might offer the best 
target of opportunity therein. 

Enactment of the USDA Reorganization Bill was 
almost anti-climatic after the seemingly endless political 
struggles over some of its provisions. The Secretary is now 
authorized to establish 6 Under Secretary positions includ- 
ing one for Research, Education and Economics, and 
another for Natural Resources and Environment. By 1999, 
USDA is required to reduce employment by 7,500 staff 
years, with proportionately higher reductions at the 
Washington level as compared to field locations. The 
Secretary is required to combine ("collocate") field offices 
(he retains authority to close or consolidate over 1,000 field 
offices). 

The Soil Conservation Service is re-named the Natural 
Resources Conservation Service, and assigned agriculture- 
related conservation programs save those given to the new 
Farm Services Agency. NRCS gets key conservation cost- 
share programs; Wetlands Reserve Water Bank, Colorado 
River Basin Salinity Control, Forestry Incentives, Great 
Plains Conservation and Farms in the Future Programs to 
resolve one of the stickier issues in the original reorganiza- 
tion proposal, NRCS is required to get concurrence of the 
Consolidated Farm Services Agency at national, state and 
local levels in establishing policies, while CFSA local com- 
mittees are required to make decisions in conformance with 

Capital Corral Ray Housley 
Washington Representative 
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conservation agency technical criteria. 
A new Cooperative Research, Education and Extension 

Service is mandated and an Office of Risk Assessment and 
Cost Benefit Analysis is required to review malor regula- 
tions dealing with human health, safety or the environment. 

Proposed regs expected to have an economic impact less 
than $100 million annually are exempted. A National 
Appeals Division will handle appeals under a new indepen- 
dent process replacing separate appeal procedures used 
by Farmers Home Administration and the Agricultural 
Stabilization and Conservation Service. Sec. 247 of the Act 
sets requirements for Forest Service reorganizations and 
calls for a report to the Agriculture Committees by March 
31,1995. 

The Bald Eagle would be reclassifed from "endan- 
gered" to "threatened" in 45 of the lower 48 states under a 
Fish and Wildlife Service recommendation. The Service 
counts at least 3,747 nesting pairs, up from only 500 nest- 
ing pairs in 1964. 

Forest Service Chief Jack Ward Thomas received the 
Public Service Award of the Natural Resources Council of 
America on October 27. 
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Current Literature of Range Management 

I nis section has the objective of altering SRM members 
and other readers of Rangelands of 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 parenthesis for each 
citation). 

Big Bluestem Production and Forage Quality Responses to 
Burning Date and Fertilizer in Taligrass Prairies; by Robert B. 

Mitchell, Robert A. Masters, Steven S. Wailer, Kenneth J. Moore, 
and Lowell E. Moser; 1994; J. Prod. Agric. 7(3):355-359. (Dept. 
Agron., Univ. Neb., Lincoln Neb. 68584) The quanitity and quality of 

big bluestem forage available during the summer was improved by 
spring burning and fertilization. 

Comparative Winterhardiness of Cultivated and Native Alaskan 
Grasses, and Forage Yield and Quality as Influenced by Harvest 
Schedules and Frequencies, and Rates of Applied Nitrogen; by 
Leslie J. Klebesadel; 1994; Alaska Agric. & For. Expt. Sta. Bul 99; 
23 p. (Mailing Room, Alaska Agric. & For. Expt. Sta., Fairbanks, 
Alaska 99701) Nine grasses were compared in their responses to 
selected management practices at Palmer, Alaska. 

A Decade of Herbicide Treatments Controlled Leafy Spruge; by 
Rodney G. Lym and Calvin G. Messersmith; 1994; N. Dak. Farm 
Res. 50(3):9-12. (Mailing Room, N. Dak. Agric. Expt. Sta., Fargo, N. 

Dak. 58105) Consistent control of leafy spruge was obtained by 
using a combination of 2,4-D and picloram. 

Digestive Effects of Pregnancy in Beet Cows; by D.R. Hanks, M. B. 
Judkins, D.W. Holcombe, L.J. Krysl, et al.; 1992; Amer. Soc. Anim. 
Sci., West. Sect. Proc. 43:5-8. (School of Vet. Med., Univ. Nev,, 
Reno, Nev. 89557-0104) Concluded that cows in late pregnancy 
experience greater passage of particulates without substantial 
changes in fermentation or digestion. 

Dry Matter Digestibility of Fourwing Saltbush (Atriplex 
canescens) Mixed with Blue Grama (Bouteloua gracills); by R. 

Chris Marquart, Robert J. Kinucan, and Delmer I. Davis; 1992; 
Texas J. Agric. & Nat. Resources 5:121 -1 26. (Sul Ross State Univ., 
Box C-ho, Alpine, Tex. 79832) Dry matter digestibility of blue 

grama was enhanced by the addition of fourwing saltbush, and mix- 
tures with the highest proportion of fourwing saitbush had the high- 
est digestibilities. 

Economic Characteristics of the Western Livestock Industry; by J. 
W. Fowler, 0. Rush, J.M. Hawkes, and T. D. Darden; 1994; N. Mex. 

Range lmpr. Task Force Rep. 35; 18 p. plus appendices. (Mailing 

Room, N. Mex. Agric. Expt. Sta., Las Cruces, N. Mex. 88003) The 
results of a survey of 4,573 usable responses from ranchers in 14 
western states. 

The Economic impacts to New Mexico Ranchers of Increasing 
Grazing Fees to Levels Proposed in Rangeland Reform '94 and 
by Leglisiative Compromise; by L. Allen Torrell, Larry Brence, and 

Wesley B. Word; 1994; N. Mex Range lmpr. Task Force Rep. 36; 43 

p. (Mailing Room, N. Mex. Agric. Expt. Sta., Las Cruces, N. Mex. 
88003) The study considered only the direct impacts that higher fed- 
eral land grazing fees would have on production costs and ranch 

profitability; indirect impacts to rural communities were not consid- 
ered. 

Effect of Herbicide Treatment on Leafy Spruge Gall Midge 
(Spurgia esulae) Population; by Rodney G. Lym and Robert B. 

Carlson; 1994; Weed Tech. 8(2):285-288. (Mailing Room, N.Dak. 

Agric. Expt. Sta., Fargo, N. Dak. 58105) The long-term population of 

leafy spurge gall midge was not affected by herbicide application 
which gave added plant control. 

Forage Kochia Holds Ground Against Cheatgrass, Erosion; by 
Howard Horton, Stephen Monsen, Robert Newhail, and Richard 
Stevens; 1994; Utah Sd. 55(1):1O-11. (Mailing Room, Utah Agric. 
Expt. Sta., Logan, Utah 84322) Summarizes the results of a forage 
kochia seeding near White Rocks in west central Utah. 

Higher Grazing Fees Would Worsen Economic Plight of Small 
Utah Ranchers; by John Workman; 1994; Utah Sci. 55(1):8-9. 
(Mailing Room, Utah Agric. Expt. Sta. Bul., Logan, Utah 84322) The 
loss in capital value of federal permits could reduce borrowing power 
on the typical ranch in Utah by $46,000. 

Impact of Grazing Management on the Production and Persis- 
tence of Big Bluestem Pastures; by J.R. Gerrish, P.R. Peterson, 
F. A. Martz, and R.E. Morrow; 1994; Amer. Forage & Grassland 
Council Proc. 1994:299-303. (Forage Systems Res. Center, Univ. 
Mo., R.R. 1 Box 60, Linneus, Mo. 64653) This study indicated that 
both the productivity and persistence of big bluestem in the more 
humid regions of the Midwest can be enhanced through the imple- 
mentation of a rotational stocking program. 

The Importance of Public Lands to Livestock Production in the 
U.S.; by L. Allen Torell, John M. Fowler, Marc E. Kincaid, and Jerry 
Hawkes; 1992; N. Mex. Range lmpr. Task Force Rep. 32; 21 p. 
(Mailing Room, N. Mex Agric. Expt. Sta., Las Cruces, N. Mex. 

88003) Provides statistical data on cattle grazing on federal lands in 
the U.S., western States, and New Mexico; study utilized two 
sources of information: BLM and USFS grazing records and ranch 
sales analysis. 

Improving Legume Persistence in Forage Crop Systems; by P.R. 

Beuselinck, J.H. Bouton, W.O. Lamp, A.G. Matches, M.H. McCaslin, 
C.J. Nelson, L.H. Rhodes, C.C. Sheaffer, and J.J. Volenec; 1994; J. 
Prod. Agric. 7(3):311-322. (Contact: C.J. Nelson, Dept. Agron., Univ. 
Mo., Columbia, Mo. 65211) A synopsis of a symposium held in 1992 
at Minneapolis, Minn. 

Compiled by John F. vallenhine, Emeritus Professor of Range Science, 
Brlngham Young University, Provo, Utah 84602. 
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Influence of Grazing System on Intake When Cows Graze Big 
Bluestem Pastures; by R.E. Morrow, D.J. Quinlan, M.S. Kerley, 
JR. Gerrish, and F.A. Martz; 1994; Amer. Forage & Grassland 
Council Proc. 1994:229-232. (Dept. Anim. Sci., Univ. Mo., Columbia, 
Mo. 65211) Treatment means across time in terms of daily dry mat- 
ter intake as a percentage of body weight were as follows: 3.0%, 
3.2%, 2.9%,. 2.4%, and 2.7% for daily, weekly (day 1), weekly (day 
3), weekly (day 7), and continuous grazing, respectively. 

A Photographic Utilization Guide for Key Riparian Graminoids; by 
John W. Kinney and Warren P. Clary; 1994; USDA, For. Serv. Gen. 
Tech. Rep. INT-GTR-308; 14 p. (lntermtn. Res. Sta., 324 25th St., 
Ogden, Utah 84401) Provides photographic guides and height- 
weight curves for estimating grazing utilization of nine riparian 
graminoid species. 

Proceedings—Ecology and Management of Annual Rangelands; 
by Stephen B. Monsen and Stanley G. Kitchen (Comp.); 1994; 
USDA, For. Serv. Gen. Tech. Rep. INT-GTR-313; 416 p. (lntermtn. 
Res. Sta., 324 25th St., Ogden, Utah 84401) The proceedings of a 
symposium of 84 papers directed to the status, ecology, and 
restoration of rangelands dominated by cheatgrass and related 
species; the proceedings of a symposium held May 18-22, 1992, at 
Boise, Idaho. 

Research Report, 1991-1994, Gundmundsen Sandhills 
Laboratory: Field Day, September 13, 1994, Whitman, Nebraska; 
by Gene Deutscher (Ed.); 1994; Neb. Agric. Ext. WCC 94-01; 58 p. 
(Univ. Neb., West Central Res. & Ext. Center, North Platte, Neb.) A 
compliation of 22 research reports based on research during 1990- 
1994 period; the research goal of The Gudmundsen Lab. is to dis- 
cover and develop new practices, techniques, and concepts to allow 
Sandhills ranchers to maximize profit consistent with the improve- 
ment and sustainability of the natural resources of the region. 

Responses of Biennial Sweetclovers of Diverse Latitudinal 
Adaptation to Various Management Procedures in Alaska; by 
Leslie J. Klebesadel; 1994; Alaska Agric. & Expt. Sta. Bul. 98; 19 p. 
(Mailing Room, Alaska Agric. & For. Expt. Sta., Fairbanks, Alaska 
99701) A summation of eight studies in Alaska on biennial yellow, 
biennial white, and annual white sweetclover. 

Seasonal Diet Quality and Intake of Steers Grazing Semidesert 
Rangeland; by D.W. King, J.L. Holechek, J.D. Wallace, R. D. 
Pieper, et al.; 1993; Amer. Soc. Anim. Sci., West. Sect. Proc. 
44:250-254. (Holechek: Dept. Anim. & Range Sd., N. Mex. State 
Univ., Las Cruces, N. Mex. 88003) Low organic matter intake, result- 
ing from inadequate dietary crude protein during winter and high 
dietary fiber during summer and winter, was the main nutritional con- 
straint on livestock productivity. 

Steer Performance on Eastern Gamagrass Pasture; by G.E. Aiken 
and T.L. Springer; 1994; Amer. Forage & Grassland Council Proc. 
1994: 211-213. (USDA, South Central Family Farm Res. Center, Rt. 
2 Box 144A, Booneville, Ark. 72927) The preliminary results of this 
study indicated that eastern gamagrass was capable of producing 
high steer gains per acre. 

Summary of Range Brush Control Research-Demonstration Trials 
in New Mexico, 1993; by Keith W. Duncan and Kirk C. McDaniel; 
1994; N.Mex. Range lmpr. Task Force Rep. 38; 71 p. (Mailing 
Room, N. Mex. Agric. Expt. Sta., Las Cruces, N. Mex. 88003) 
Provides abridged research-demonstration resutls on several nox- 
ious plants on New Mexico rangelands. 

Supplemental Protein for Beef Cattle Grazing Dormant 
Intermediate Wheatgrass Pasture: Effects on Nutrient Quality, 
Forage Intake, Digesta Kinetics, Grazing Behavior, Ruminal 
Fermentation, and Digestion; by B.W. Hess, K.K. Park, L.J. Krysl, 
M.B. Judkins, etal.; 1994; J. Anim. Sci. 72(8):2113-2123. (School of 
Vet. Med., Univ. Nev., Reno, Nev. 89557) Supplements were alfalfa 
hay, corn gluten meal-wheat bran feed, and cottonseed meal; type 
of protein supplement did not seem to affect most digestion mea- 
sures but did affect harvesting efficiency. 

Switchgrass Seeding and Establishment: Soil Type and Seeding 
Depth Effects on Germination, Emergence, and Development; 
by M.S. Miller and M.R. Owsley; 1994; Amer. Forage & Grassland 
Council Proc. 1994:202-206. (Dept. Agron. & Soils, Auburn Univ., 
Auburn Univ., Ala. 36849-5412) Good results were obtained by 
broadcast seeding of switchgrass on heavy clay soils of the 
Alabama Black Belt. 

Vegetation Response to Continuous versus Short Duration 
Grazing on Sandy Rangeland; by B.E. DahI, P.F. Cotter, R.L. 
Dickerson, Jr., and J.C. Mosley; 1992; Texas J. Agric. & Nat. 
Resources 5:73-81. (Contact: J.C. Mosley, Dept. Range Resources, 
Univ. Idaho, Moscow, Idaho 83844) During this 8-year study on 
sandy soil in the Texas Rolling Plains, no significant changes in 
plant species composition or forage production were detected 
between continuous grazing and short duration grazing treatments. 

Vegetative Trends in a Young Conifer Plantation after 10 Years of 
Grazing by Sheep; by Philip M. McDonald and Gary 0. Fiddler; 
1993; USDA, For. Serv. Res. Paper PSW-RP-215; 9 p. (Pacific 
Southwest Research Station, P.O. Box 245, Berkeley, Calif. 94701- 
0245) Light-to-moderate grazing by sheep greatly reduced deer- 
brush, did not significantly increase pine diameter, foliar cover, or 
height, and did not significantly affect the amount or development of 
forage available for deer. 
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'e4de't'4. 'ute: 
Dear Editor: 

am writing in response to Jed Elrod's article on the 
Diamond Bar in the June 1994 issue of Rangelands. I am a 
hydrologist and was requested by Gila Watch to survey the 
streams on the Diamond Bar Allotment and evaluate the quali- 
ty of Forest Service stream data. My team surveyed numerous 
stream cross-sections and collected stream data on the East 
Fork of the Gila, the Main Diamond, Upper Black Canyon, and 
South Diamond. My comments are based on that fieldwork 
and the subsequent data analysis. 

First, I would like to know what evidence District Ranger 
Engel is using to support his statement that "A major improve- 
ment has taken place in riparian conditions," especially since 
most of the vegetation transects were on the uplands. I hiked 
12 plus miles of the East Fork and 3-5 miles each of Main and 
South Diamond looking specifically at the stream area. I saw 
mainly grasses and found only a few spots where willows are 
re-establishing themselves. I saw almost no 1-2 year cotton- 
woods, and only occasional stands of 10-20 year old cotton- 
woods. Since the present grasses have shallow rooting sys- 
tems and low root densities, they are ineffective for stabilizing 
the banks. Bank stabilization is an essential requirement for 
stream recovery and will occur only if the proper vegetation 
type and density returns. 

Instead of riparian recovery, my stream survey found that all 
of the mentioned streams were nonfunctioning in that they are 
1) not able to carry their sediment loads, 2) not recharging 
their streambank water tables, and 3) not accessing their 
floodplains at discharges greater than the 1.3-2.3 year flood or 
frequent high flow event. These parameters are all measurable 
in the field. The loss of stream function results in increased 
flooding, streambank erosion, loss of fish and wildlife habitat, 
and lowered water tables. This is no small matter given the 
increase we are seeing in the numbers of threatened and 
endangered wildlife and fish and the recent, very serious 
floods. 

Considerable field evidence exists which supports that state- 
ment that the streams are nonfunctioning. First, the deposition 
of mid and lateral channel bars and the lack of pools indicates 
that the system is not able to transport its current sediment 
load. A major source of excess sediment is the raw stream- 
banks that line the streams. Second, is the encroachment of 
dryland close to the stream channel. This is a result of chan- 
nels widening to the point that the streambank/water interface 
has decreased to the point that streambank recharge is mini- 
mal. Most of the water now infiltrates downward rather than 
into the banks because the channel bottom/water interface is 
now considerably greater than the stream/water interface. The 
result is dropping water tables (important in subirrigated pas- 
tures), decreased late season return flows (critical to fisheries), 
and in many cases dry stream beds, even without diversions. 
And third, the channels have become so wide that only 
extreme events access what was once the active floodplain. 
The active floodplain is defined as that area accessed by 
stream flow events that are greater than the 1.3-2.3 year high 
flow event. Now, the geomorphic indicators in the channel indi- 
cate that this frequent flow event is confined deep within the 
channel instead of near the tops of the banks. The result is 
that larger flow events which once would have dissipated their 

excess energy onto the floodplain (and recharge the water 
table) are now confined to the channel and erode the unvege- 
tated banks, adding more sediment to the stream and further 
widen the stream channel. 

Main and South Diamond were dry at the time of the survey. 
However, the geomorphic evidence (the presence of now 
abandoned floodplains and the distance of those floodplains 
above the current channel) indicates that these streams 
recently flowed on a regular basis. Counts of cottonwood/wil- 
low seedlings along the surveyed stream reaches show high 
vegetative recovery potential in some areas if pressure is kept 
off the banks and the vegetation. 

In addition to the complete lack of discussion about the cur- 
rent state of the streams on the Diamond Bar Allotment, there 
are several other aspects of this article that concern me. First, 
the Gila trout is endangered because of extreme loss of habi- 
tat. The Divide Fire is significant only because most of the trout 
habitat has already been destroyed. In a functioning water- 
shed, the Divide Fire would have been a small blip on the 
radar screen. It is not the fire that has pushed the trout to the 

edge of extinction, but the loss of habitat throughout its wide 

range. The East Fork is a prime example. It is historic Gila 
trout habitat. However, it has become so wide and shallow that 
the water temperatures have increased. The U.S.F.S. mea- 
sured temperatures as great as 87 degrees fahrenheit. Trout 
require temperatures more like 68 degrees. The increased 
water temperatures are not a fluke of nature, or the result of 
hot springs, but the result of increased channel widths with the 
concurrent decrease in water depths and the loss of overhang- 
ing vegetation which exposes the very wide, shallow water col- 
umn to the sun. 

Secondly, as a scientist, I take Dr. Elrod to task for lumping 
static and upward trends on the vegetation transects. This is 

very misleading. Yes, in the 1992 U.S.F.W. report, 81% is list- 
ed as static or upward in trend. What Dr. Elrod does not state 
is that only 26 out of 32 transects were read. Nor does he tell 
us that of the 26 vegetation transects read, 19/26 were static. 
Only 7/26 showed change. Of the 19 which were static, 1/19 
remains in poor condition, 17/19 remain in fair condition, and 
1/19 remains in good condition. Of the remaining 7 read, 3/26 
changed from poor to fair, 2/26 from fair to good, and 2/26 
from fair to poor. What is more correct and valuable in terms of 

information is that in the 1978/79 readings, 21/26 transects 
were in fair condition vs. 20/26 in 1992 and 4/26 (1978/79) 
were in poor condition vs. 3/26 in 1992. Hardly an upward 
trend which is implied by his lumping. One could as easily say 
that 77% of the transects read in 1992 were in static or 
showed a downward trend. Equally correct, equally mislead- 
ing. 

I suggest that it is to the benefit of everyone that we state 
what "is" there, not shade things so they appear as we 
(depending on the "side" we are on) wish them to be. Good, 
clear information permits us to make scientifically sound deci- 
sions which protects and restores a critical resource that is 
valuable to all. 

In the end, about the only thing that I do not disagree with in 
this article is the statement that Kit and Sherry Laney work 

very hard. The land is rugged and remote. My team had to 
backpack in our gear and set up a base camp in order to sur- 
vey some of the more distance sections of the East Fork and 

Upper Black Canyon. Our days were also long. The Laneys' 
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are not responsible for changing the East Fork drainage from a 
pristine functioning system into a degraded one. The current 
condition is the result of a long history of use. However, it's 
ruggedness and remoteness make it extremely difficult to man- 
age livestock and continued livestock use is the major use that 
is preventing riparian and stream function recovery. The cur- 
rent highly damaged condition of the streams, the lack of 
streambank vegetation, and the unstable nature of the banks 
(unconsolidated gravel overlain by fine sediment), means that 
the streambanks and riparian vegetation must be completely 
rested if recovery is to occur. Given the vital importance of 
water in the arid West and the recent large scale flooding 
events we have seen, rapid restoration of functioning 
stream/riparian systems is essential. Unfortunately, the 
Diamond Bar is not as the editor and author believe: a success 
story. 

Suzanne Fouty 
306 South 5th 
Livingston, MT 59047 

Dear Mrs. Thomas: 
I was delighted with your two articles in the current issue of 

Rangelands. To me they seemed well written, factual and free 
from a subjective point of view—not that these qualities mean 
much when the issue of cattle on public lands has been 
reduced to one that is emotional. 

I am age 82 and have seen changes in range conditions 
since 1922 and observed how a succession of FS and BLM 
range cons have brought out conflicting ideas for possible 
solutions. 

Out here the beautiful cattle ranches in the northeastern cor- 
ner of California have been acquired by persons who have 
made money in the entertainment industry. In our country the 
historic ZX ranch has been acquired by J.R. Simplot. You 
noted the symbiotic relationship of family ranches using private 
and public lands in harmony. You made it plain that this is not 
just self interest but sound policy for the resource and for the 
nation. Most of us with ranch experience talk to and agree with 
each other. Many of our people hate environmentalist but I 
believe it is fortunate that more people are taking an active 
interest in how we treat the world around us. However, to me, 
it seems that the playing field is tilted against the public land 
user. 

I like to drive around and show visitors places where without 
grazing, dead grass cuts out sunlight, reduces growth which 
favors plants that are unpalatable to both livestock and wildlife. 
Best of all, I like to drive through the public land and our 
adjoining deeded land. The public land has spots where wind 
erosion has never healed since homestead days in 1910. On 
our own land we feed cattle on spots like these, we have 
stopped the windblown damage and established permanent 
vegetation. Nearby we have successive ridges and hollows, 
remains of a prehistoric lakeshore. We seeded the hollows 
leaving brush on the ridgetops as shelter for wildlife, livestock 
and nesting sites for birds, plus providing water locations. 

Comparing these sites, I like to ask visitors if they were an 
antelope, a coyote or any of an amazing variety of bird life, 
which place would they choose? I think the contrast is amazing 
but it must be remembered that most of the things we have 

done which I regard as beneficial, would be prohibited by law 
for BLM people. 

Several hundred deer graze our alfalfa fields. They like it 
better than the public land. Nevertheless, cows on public land 
and the ranch folk who own them get the blame for the prob- 
lems. 

Cordially, Merritt Parks 

Dear Editor, 
I have been remise in addressing my extreme displeasure, 

disgust, and embarrassment with the Society for Range 
Management for publishing the so called poem about Allen 
Savory a few years ago followed by personal degradation of 
Allen on and off over the years. 

The Jon Skovlin's of the world are still in the grazing system 
mode and have never given credit to the significant advances 
and power within the Holistic Resource Management model. 

I have been a working Certified Range Management 
Consultants since 1981. I have been associated with HAM 
since 1984. I apply the model continually to numerous ranches 
that I consult on and have witnessed many other successful 
application of the model in Eastern Oregon. 

My plea to the society and the dooms-dayers would be to 
see the good works that are going on about you and give cred- 
it to the source of the change-the HRM model. Once you have 
studied the model and believe you can improve upon it, 
improve it as the model encourages us to do. 

Your sincerely, 
Glenn A. Adams 
Certified Range Management Consultant - SAM 

Note from the Editors: 
Grazing systems and resource management are subjects of 
great interest to many members of SAM. They are also legiti- 
mate subjects for continuing debage and SAM will continue 
to provide the opportunity for that forum: but it will be the sub- 
jects that are debated not, the personalities. Mr. Savory is 
very closely associated, and rightfully so, with positions on 
those subjects. Criticism or jest of those two subjects is not 
necessarily criticism or jest of the individuals involved. 

The letters appearing in the Reader's Write column express 
the views of the individuals writing the letter and are not nec- 
essarily those of SRM. 
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