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Elk, Aspen, and Fire in the Greater Yellowstone Ecosystem

Program for the Workshop at the SRM Meeting in Jackson
Monday July 21, 1986

8:00 A.M. MORNING SESSION—Wort Hotel
The Greater Yellowstone Ecosystem—(The Biological and Physical Environment)
The Greater Yellowstone Coalition—(The Political Environment)
Fire in the Greater Yellowstone Ecosystem—Don DeSpain, National Park Service, Yellowstone NP

Elk
Population Biology of the Jackson Elk Herd—Mark Boyce, University of Wyoming, Laramie
Elk Feeding Programs of the Wyoming Game and Fish Department and the Elk Refuge—Tom
Toman, Wyoming Game and Fish Dept., Jackson
Aspen
Aspen and Succession—A.A. Beetle, University of Wyoming (emeritus); Jim Whalen and Jeff
Weinstein, Wyoming Public Land Commission, Cheyenne.
Role of Diseases in Aspen Mortality—John Hart, Michigan State University
Discussion

1:15 P.M. AFTERNOON FIELD TRIP
Trip to one of the exclosures in the area (Hoback Canyon or Elk Refuge)
(Presentations in the Field)
Importance of Exclosures and the SRM Rangeland Reference Area Program—Barbara Allen, Forest
Service (Chairman of SRM Subcommittee on Reference Areas)
History of Exclosures in Jackson Hole area—Webster Jones, Wyoming Game and Fish
Department, Cheyenne
History of specific exclosure(s)—A.A. Beetle, U.W.
General Discussion

Special Air Ticketing for
Summer Meeting

Western Airlines offers Q rates for travel from July
17th through the 28th, with ticketing due by July 17. As
indicated by the ticketing date, they have waived the
30-day advance requirement for Q tickets plus the
stay-over of Saturday night. They are not, however,
increasing the number of Q fares available on any
flights and still have the 25% cancellation fee for tickets
issued and then cancelled.

Arrangements may be made by the traveler directly
with Western Airlines or through a travel agent. Tele-
phone Western Seattle convention desk: 1-800-426-
5249; in Washington State 1-800-562-5070. The shell
number is BSE059.
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A New View for Resource Managers
Robert H. Haas

Introduction

In decades past, the rancher depended upon reports from
cowboys to gather information he needed to make manage-
ment decisions. Today, the vast open ranges of the cowboy
era are mostly gone in the United States—fenced into pas-
tures, paddocks, or fields that are now discrete management
units. But fencing in the rangeland, while it has replaced
much of the need for cowboys, has not replaced the need for
information about the health and vigor of the forage on each
parcel of land.

Can a satellite, orbiting at more than 400 miles in space,
serve this purpose?

As ranchers and resource specialists are asked to make
more and more complex management decisions, with less
manpower for conducting inventories, they are wise to seek
help intoday’s rapidly developing technologies. For the past
few decades the range technician has accomplished most of
his range assessment from a pickup truck, traveling periodi-
cally to each unit to determine its status. Now, satellite
images of the Earth’s resources might be able to help the
modern range person do an even more efficient job of moni-
toring the availability of feed for livestock and wildlife. Yet
some important questions need to be answered first. Can
this new information source be used to evaluate the ecologi-
cal condition of these lands? Or are satellite images of our
Earth and its variety of landscapes just “pretty pictures,” with
little practical utility?

Resource Satellites

A series of five Earth resources satellites, known as Land-
sat, have collected more than 2,000,000 images of the world'’s
landscapes since 1972. Today, Landsat 5 treks around the
Earth with a potential for imaging the world's resources
about every two weeks (16 days). Landsat’s electronic sen-
sors record the energy reflected from objects on the ground
below its orbital track, producing images that cover an area
approximately 100 miles square along each orbital path. The
multispectral scanners (MSS), which have been aboard the
five Landsat missions since 1972, look at an area as small as
one acre. New instruments on Landsats 4 and 5, called the-
matic mapper (TM), have aresolution about five times better
than this and can image an area as small as some gardens.

Another source of satellite data for resource monitoring is
from the National Oceanic and Atmospheric Administra-
tion’s (NOAA) weather satellites. They image the Earth every
day, monitoring both the visible and infrared spectrum. The
Advanced Very High Resolution Radiometer data from the
weather satellites have a coarser ground resolution than

Author is with Technicolor Government Services, Inc. Work performed
under U.S. Geological Survey contract 14-08-0001-20129.

Publication authorized by the Director, U.S. Geological Survey, on June 10,
1985.
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Landsat 5 scene showing rangeland and cultivated crops along
the Missouri River in central South Dakota from near Chamberlain to
Pierre and includes: the Lower Brule and Crow Creek Indian Reser-
vations, Big Bend Dam, and the City of Pierre and Oahe Dam, all
along the Missouri River.

Landsat, but summaries of the data are available on a world-
wide basis every week.

Satellite Data Products and Their Uses

An understanding of how satellite data can be used begins
by considering that each picture element, or pixel, in a Land-
sat MSS scene represents an area of about 1.1 acres. In
contrast, a Landsat TM pixel covers less than 0.2 acres, while
the much coarser weather satellite pixel would coveran area
of about 250 acres. Obviously, no such images would let you
countthe number of mesquite bushes in the back horse trap.
Yet, many landscape features, including large rivers and
lakes, mountain ranges, deserts, cultivated areas, range-
lands, and forests are observable, even with the coarse reso-
lution of the weather satellite images.

For rangelands, large-area monitoring is generally the
name of the game. It is estimated that about 45 percent of the
Earth’s land surface is best used as rangeland, and conven-
tional measurement approaches simply will not suffice for
most applications. To follow deteriorating range conditions
due to drought and desertification, regional monitoring is
necessary. In many cases this can be done only with synop-
tic, large-area coverage provided by satellites.
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GROUND TRACK

TIME OF DAY = 9:45AM
(Local)

DIRECTION
OF TRAVEL

ALTITUDE = 705 KM
(Nominal)

ORBIT PERIOD = 98.9 MINUTES

Thematic mapper and multispectral scanner sensors on Landsat 5 are in a position to take repetitive coverage of the Earth’s surface every

16 days. Major orbital characteristics are shown above.

Rangeland areas are most often relatively arid regions.
Consequently, cloud cover is not the problem for satellite
remote sensing of rangelands that it is for some other appli-
cations of satellite imagery (such as over humid forest
regions). Satellite images of rangelands can thus be acquired
at critical times in most years. The time of acquisition is very
important because the images recorded by Landsat during
dormant or very dry periods show little contrast. In temper-
ate climes, the most useful information for rangeland assess-

ment seems to be from scenes taken near the end of the
growing season. It is at this time of year that grasslands best
show the degree of use, or conversely, the amount of stand-
ing crop remaining. In many ways, satellite-acquired data
seem ideally suited for rangeland study.

Apart from the spatial and temporal characteristics that
make satellite images potentially useful, there is a good deal
of spectral information in every scene. Analysis of MSS data
indicates that scene brightness and the greenness of the

Brightness differences on rangelands in the September 12, 1984, Landsat TM images from Buffalo County, S. Dak., are directly related to
the degree of use within pastures. White outline indicates study area included in following scene.
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vegetation cover explain more than 95 percent of the reflec-
tance variation in most Landsat MSS rangeland scenes.
Brightness (or albedo) is influenced by the kind and amount
of cover, the amount of litter, and especially the amount and
kind of exposed soil surface. On most soils brightness
increases with heavy use, or as range condition deteriorates.
Therefore, brightness can be used to monitor serious ero-
sion or vegetation loss.

Several indexes of greenness have been shown to be well
correlated with ground-measured green biomass. All of the
greenness indexes contrast reflectance in the red and near-
infrared spectral bands. When weather satellite data are used

this way the relative greenness of vegetation cover can be
monitored continent-wide. The “green vegetation” indexes
are sensitive enough to measure the amount of green stand-
ing crop in 250-300 pounds/acre increments, up to 3,000
pounds of green forage per acre.

At this point we have not established a reliable means for
measuring the amount of dry standing crop with remote
sensing. It has been possible, though, to monitor “green-
ness” as an index of growing conditions and to relate the
duration of favorable growth to a volumetric accumulation of
annual grasses. It has been suggested that greenness may
also be a worthwhile indicator of the nutritional status of

»

An enlargement of the Landsat TM image (see preceding scene) showing brightness differences by pastures and grazing distribution
patterns within pastures for a selected area in Buffalo County, S. Dak. White lines in computer generated overlay are pasture boundaries in a

study area.
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range forage.

Strategies for Future Use of Satellite Data

Landsat MSS and TM data both have adequate resolution
to aid in most area-wide and regional vegetation and soils
inventories. These data can be used in computer-aided ana-
lyses or can be manually interpreted to define important
plant community boundaries. Much care must still be taken
in characterizing range sites, and field sampling is essential
for compiling reliable maps of the vegetation resources.
Since vegetation boundaries often follow changes in soils
closely, remote sensing data can also aid soil surveys on
naturally vegetated range. Recent demonstrations have
shown, in fact, that weather satellite data can be used to
conduct continent-wide vegetation surveys.

We have tried, with mixed success, to use satellite data to
accomplish conventional range management tasks. But
since we usually cannot determine species composition with
satellite sensors, some resource technicians have rejected
satellite MSS data as a valid source of information. This
rejection probably indicates that we need to examine the
sanctity of our measurement concepts, as well as the infor-
mation content of satellite images. Is species composition
the only usable measure of the ecological status of a site?

In the past we have not always had a synoptic view of the
site being evaluated; thus, we relied heavily on species com-
position data collected at sample points on the ground to
determine the pattern of vegetation distribution. Satellite
spectral data have provided the analyst with a new and pow-
erful tool for mapping the boundaries of plant communities
that may occur repeatedly across a landscape. Once the
cover type boundaries are established, species composition
may be inferred from the spectral data or determined from
field sample measurements. Spectral data, even when col-
lected by a distant satellite, may be able to provide more
sensitive indicators of ecological trends than is possible to

obtain by analyzing species composition alone. There is a
need to document the ecological trends affected by man-
agement and weather and to relate them to associated
changes in spectral reflectance. Using the satellite data as an
aid in evaluating the ecological status of range vegetation
holds much promise for efficient, long-term monitoring and
documenting of range ecosystems conditions.

Satellite data have the potential for monitoring range con-
dition trends on a pasture-by-pasture basis, and for helping
the range manager to observe grazing distribution problems.
On a regional basis, it is now possible to use greenness
assessment to supplement regional range feed condition
reports. Quick-look capabilities and long-term change detec-
tion can be used for many tasks on any area covered by a
spatial data base that includes the satellite data. On a world-
wide basis, weather satellite data are being used to monitor
vegetation greenness weekly. Currently, the information is
too coarse to assist range managers, but it seems usable for
monitoring drought and even regional desertification. More
intensive use of data from the earth resource and weather
satellites could make the monitoring of range resources
more effective on a local, regional, and even countrywide
basis.

The potential for effective use of satellite data in range
resource management must be realized in the administrative
and managerial echelons if support is to be obtained for the
research needed to make these new information sources
available and usable. Resource specialists and ranchers, for
their part, must undertake the training they will need to make
the applications of these data pay off in terms of better forage
resources and more profitable use of the range for all. It
seems almost certain that the increasing pressures for effi-
ciency that are being brought to bear on land management
operations everywhere will be aided by the new view of range
resources available from Earth resource satellites. L

Faculty Position
Department of Range Science
Utah State University

POSITION: Twelve-month tenure-track appointment at the
Assistant Professor or Associate Professor level. This is a teach-
ing and research position that requires specialization in range
improvements. Starting date October 30, or as soon as possible
thereafter.

QUALIFICATIONS: PhD in range science or closely related
field. First-hand, practical experience in range improvements,
especially brush management using fire or herbicide treat-
ments. Experience in revegetation desirable. Sensitivity to pub-
lic perceptions of range resource management. Ability and
willingness to do research in interdisciplinary teams. A com-
mitment to teaching excellence.

DUTIES: Teach a senior undergraduate course in range im-
provements plus a more advanced course in the successful
applicant’s specific area of interest. Be prepared to teach one
other basic course in the range science curriculum and lend
support to student activities. Conduct research on improving
productivity of Intermountain rangelands that involves such

range improvement tools as vegetation manipulation, water
developments, fencing and grazing management. Develop
and evaluate range improvement practices in the context of
multiple-use managementand economic considerations. Serve
as a resource and associate of extension specialists in the
Department. Work in collaboration with other USU faculty
and with researchers in government organizations.

SALARY: Commensurate with qualifications and experience.

APPLICATION: Prospective candidates should send aresume,
transcripts of undergraduate and graduate education, a state-
ment of research interest and relevant reprints, and the names,
addresses and telephone numbers of three references to: Dr.
B.E. Norton, Department of Range Science, Utah State Univer-
sity UMC 5230, Logan, UT 84322. Applications accepted until
August 30, 1986, or until a suitable applicant is found.

UTAH STATE UNIVERSITY IS AN EQUAL OPPORTUNITY/AF-
FIRMATIVE ACTION EMPLOYER
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The 1080 Livestock Protection Collar for Preda-

tor Control

Jerry H. Scrivner and Dale A. Wade

The Environmental Protection Agency (EPA) granted the
U.S. Fish and Wildlife Service (USFWS) registration of the
1080 Livestock Protection (LP) Collar for restricted use in
predator control in July 1985. The LP collar is designed to kill
coyotes that attack sheep and goats. When coyotes attack
the throats of collared animals, they usually puncture toxicant-
filled pouches on the collar and receive a lethal dose of the
toxicant (Compound 1080).

Properly fitted Livestock Protection Collar on a 35-pound Spani-
sh/Angora kid.

Past Use of the LP Collar

The LP collar was designed by Roy McBride of Alpine,
Texas. In 1974, the USFWS patented the collar in McBride's
name in return for which McBride granted royalty-free use of
the collar to the U.S. Government (Connolly 1980). Connolly
(1980) reviewed the USFWS involvement with the LP collar.
In 1974-75, staff from the Denver Wildlife Research Center
conducted pen and field tests using collars filled with sodium
cyanide. While the cyanide collar proved effective against

Jerry Scrivner was a graduate research assistant at Texas A&M University
when the research took place; he is now postdoctoral researcher at the Uni-
versity of California Hopland Field Station, 4070 University Road, Hopland.
California 95449; Dale Wade is Extension wildlife specialist, Texas Agricultu-
ral Extension Service 7887 N. Hwy. 87, San Angelo, Texas 76901.

The authors acknowledge the Texas Department of Agriculture, Texas
Rodent and Predatory Animal Control Service, Texas Agricultural Experiment
Station, and Texas Agricultural Extension Service for contributing to this
study in various ways. The research was funded in part from a grant from the
U.S. Fish and Wildlife Service, Denver, Wildlife Research Center, Cooperative
Agreement No. 14-16-0009-81-934.

equests for reprints of this paper should be addressed to Dale Wade.

captive coyotes, it was ineffective against wild coyotes, pos-
sibly because ot the repellent properties of the toxicant.

In 1976, the Denver Wildlife Research Center tested collars
containing diaphacinone in pen and field operations. These
collars were effective in pen trials, but in the field trials
coyotes often continued to kill sheep during the period (6-16
days) between dosing and death; therefore, a faster-reacting
toxicant was sought.

In 1978, the Denver Wildlife Research Center began field
tests with 1080 in the LP collarin Montana, Idaho, and Texas.
From the results of 21 tests, Connolly (1979) concluded that
the collar was effective in taking problem coyotes and
recommended that the USFWS seek registration for Com-
pound 1080 for operational use in the LP collar.

In 1979, collars were used at 7 test sites in Montana, Idaho,
and Alberta; however, by late 1979 all collars were withdrawn
from the field except at 3 test sites near Meridian, Texas.
During 1979, the Denver Wildlife Research Center devoted
more effort to assessment of primary and secondary hazards
of collar use.

Although the collar was beginning to receive favorable
publicity, USFWS research on the collar was hampered
when, on 8 November 1979 (Andrus 1979) and 15 January
1980 (Andrus 1980), Secretary of the Interior Cecil Andrus
stated that “there will be no further research or development
of potential uses of Compound 1080” by the Department of
Interior (USDI) on lands administered by the USDI. How-
ever, the Secretary also emphasized that research should be
continued “on toxicants displaying species specific charac-
teristics and delivery systems which use patterns that are
selective for target individuals” (Andrus 1979).

In response to the statements by Andrus, the Western
Regional Research Coordinating Committee (1980) stated
that “there is no known compound which is as selective and
has such a significant research base as Compound 1080"
and that the Committee “strongly supports research, devel-
opment and use of Compound 1080, until more selective,
safer, and efficient toxicants are available.” The Committee
further stated that “the toxic collar. . is without question one
of the most selective methods where it can be applied to
remove killer coyotes preying on sheep and goats.”

Evaluation of Collars

Secretary of the Interior Andrus initially contacted the
Texas A&M University System on 6 May 1980 and inquired
whether the University was interested in participation with
the USDI in a cooperative research effort on the efficiency
and safety of 1080 in the LP collar as a predator control
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method. Texas A&M'’s reply was in the affirmative and the
University's application to the EPA for an Experimental Use
Permit to conduct field studies with the 1080 LP collar was
approved.

The EPA permit allowed the University use of Compound
1080 on as many as 20 test sites; 14 were subsequently
selected. The test sites were identified through direct contact
with ranchers, Texas Department of Agriculture, and Texas
Rodent and Predatory Animal Control Service personnel.
The Texas Department of Agriculture and the University
cooperated in selecting suitable sites. Ranchers were selected
according to severity of coyote predation, the history of
predation, and husbandry practices.

Two methods of data collection were used. One method
depended on cooperating ranchers as principal data collec-
tors. Information on the efficacy and safety of the 1080 LP
collar was recorded for use by University personnel. This
phase of the study was primarily “extensive” in nature,
because University personnel were not involved in day-to-
day use of the collars and in data collection. Thirteen
ranches were involved in this portion of the project.

The second phase of the project was more “intensive” in
nature. A graduate research assistant or technician resided at
the cooperating ranch and was directly involved with most
events related to collar use. This included, but was not
limited to, collar application, herd manipulation, animal
searches, and data collection.

At the beginning of each test, personnel from the Texas
A&M and the Texas Department of Agriculture met with each
rancher individually to review requirements for participation
in the cooperative collar-use project. Toxicity of Compound
1080 and potential hazards of its use were reviewed and
discussed. Ranchers were instructed on correct collar use in
order to direct attacking coyotes to collared animals; how-
ever, since each rancher was confronted with different prob-
lems, some flexibility was employed in adjusting methods to
suit each situation. University personnel filled collars with a
specific concentration of toxic solution and provided these
to the ranchers. Ranchers purchased the collars and paid for
other normal operating expenses, including use of animals
and management required for the test.

Generally, the collars were found to be an effective method
for use in conjunction with other control measures. Three
methods of targeting depredating coyotes to collared anim-
als were most effective. One method involved placing a smali
herd of collared animals in a pasture prior (at least several
weeks) to introducing uncollared animals. Another method
involved placing a few collared subadults in a herd of uncol-
lared adults. The third method involved the nightly release of
a small flock of collared animals into a pasture in which
predation on uncollared animals had occurred.

Whichever target strategy was employed, efforts were
made to isolate the target flock from nearby uncollared
animals which might serve as alternate prey. When nontarget
livestock were not isolated, the effectiveness of targeting
was greatly reduced. For example, due to a lack of available
pasture, one rancher placed a few collared lambs with a large
number of uncollared ewes and lambs. The probability of
coyotes attacking collared animals was significantly reduced

and a number of uncollared animals were killed for each
collared animal killed.

The primary factors limiting collar effectiveness were the
following: (1) coyotes attacked livestock elsewhere than at
the throat, (2) damaged or lost collars due to wires, thorns

A researcher demonstrates the use of supplemental feed to exam-
ine collared Angora goats in a target flock pasture.

and other objects, and (3) collars pulled out of position by
brush or other objects.

Cost of Collar Use

From February 1981 to November 1982, data regarding
cost of collar use was gathered on 12 of the ranch sites
(Table 1). During this time, ranchers used the collars for an
average of 30 weeks. Herd size on all ranches varied during
the study but averaged about 600 head.

Table 1. Average costs resulting from use of 1080 Livestock Protec-
tion Collars on 12 ranches in Texas. Collars were on livestock for
an average of 30 weeks.

Average no. Value per Value per
per ranch unit ($) ranch ($)

Collared animals 5head 32.00/head 160
killed or missing
Collars punctured or 7 collars 18.00/collar 126
missing
Transportation 475 miles 0.2253/mile 107
Labor 162 hours  3.65/hour 591
Feed — — 81
Miscellaneous! — — 19
Total 1,084

IThis includes a lock box to contain collars, ear tags for collared animals, ear

tagmapphca\ors, and warning signs. These costs were estimated by the
authors.

Because of the experimental nature of these LP collar
projects, some costs were probably higher than would be the
case where collars are registered for general use. Cooperat-
ing ranchers generally recognized the need to gather reliable
data regarding collar use and efficacy and therefore proba-
bly spent more time working with collared livestock than
would be spent under normal field use.
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The need to expose collared animals in order to take

depredating coyotes is essential and most are sacrificed, this
is generally considered a disadvantage of using collars.
However, it can also be argued that the loss of collared
animals may represent no additional cost to ranchers,
because some animals will be killed whether or not they are
collared if coyotes enter a pasture to kill livestock.

A collared 25-pound Angora kid killed and fed upon by a coyote.

In addition to the collared livestock killed by coyotes,
another cost was that of the collars, which were about $18.00
each. Ranchers purchased an average of 19 collars each.

At times, labor costs were also significant; this primarily
involved periodic checking and adjusting of collars and
managing livestock to direct predation toward collared
animals. Adjusting collars was particularly important on
young, growing animals to prevent collars from becoming
too tight. Labor also included gathering animals specifically
for application or removal of collars. This often required
considerable time but was usually done infrequently enough
to account for a relatively small part of the total labor
required. Labor requirements were reduced by handling col-
lared livestock during periods when they were gathered for
other purposes such as shearing or drenching.

Supplemental feed for collared livestock was an additional
cost. As a rule, corn or a protein supplement were used to
attract collared animals to permit examination of collars and
the animals. Occasionally, livestock were fed during periods
when they were penned for observation to assure that collars
were properly fitted.

Minor miscellaneous costs included purchase of lock
boxes to contain collars, ear tags for collared animals, ear
tag applicators, and warning signs regarding collar use for
posting entrances to test sites.

Of 11 ranchers questioned regarding the cost effective-
ness of the LP collar, 8 thought the collar was cost effective, 2
did not, and 1 was uncertain (1 of the 12 ranchers did not
respond to this specific question). It was concluded that the
LP collars were probably cost effective when predation was a
consistent problem. They also may be cost effective at low
predation levels if their use is limited to periods when preda-

tion occurs.

Conclusions

Based on these tests and other research, 1080 LP collars
deserve further consideration for use in predation control.
However, the use of collars is not a solution to coyote preda-
tion on sheep and goats. Instead, collars offer an additional
tool which may be used with other control methods to help
alleviate losses.

The ability to manage livestock to direct predation at col-
lared animals as well as the history of predation losses
should be examined for each case to determine the potential

This close-up view shows that the right collar packet was not
punctured by the coyote’s teeth, despite the collar being in the
correct position. Tooth punctures were made ahead of the collar.

However, the left packet on the collar was punctured by the
coyote’s teeth and, presumably, the coyote died, since coyote kills in
the goat herd ceased for a time.
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utility of collars. If predation is severe and if livestock can be
managed to direct predation at collared animals, collars can
be a safe, cost-effective control tool.
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Viewpoint: Vehicular Recreation Use on Public Lands

Stu Bengson

Vehicular recreation, commonly referred to as off road
vehicle (ORV), use of public lands is a very ‘hot’ issue these
days. Discussions of public land management invariably
focus on “ORV impacts” with heated conversation of the
pro’s and con’s.

Whatis vehicular recreation? Vehicular recreation, unheard
of prior to the 1960's, is the fastest growing form of outdoor
recreation in America. In 1976 there were an estimated 5
million ORV motorcycles, 2.8 million 4WD's, more than 2.2
million snowmobiles, and 250,000 “dune buggies.” Total
sales of these vehicles in the past 7 years were in excess of 12
million. It is estimated that 4 out of 5, 4 X 4 owners will use
their vehicles occasionally for outdoor recreational pur-
poses. Overall, in 1977, there were some 43.6 million Ameri-
cans (25% of the total recreational public) involved in vehicu-
lar recreation with as much as 40% of this total in four-wheel-
ing.

All these vehicular recreationists need somewhere to go,
which leads to recreational use of the public lands. This
creates a very high demand on some areas and presents the
land use manager with various management problems and
conflicts. The center of the controversy over OVR use on
public lands is “environmental impacts.” Without question,
the unmanaged, unregulated use of the public lands by
recreational vehicles has caused much damage to some
areas. There are other examples where well-managed and
regulated OVR use can be accommodated. One study
showed that more than 60% of the public had no objections
to4-wheel drive or ORV use in a specific area. Another study
showed that only 4% of the public objected to ORV uses.

Everyone involved with the “ORV controversy” has read or
heard of the many reports, texts, etc., that have “docu-
mented” the severe impacts of ORV use. Sheridan & Carroll's
1979 CEQ Report and Webb & Wilshires 1983 book on “ORV
Management” are prime examples of the ‘biased’ information
that is presently being used to develop management and
Editor’s Note: Author is a Director, Land-Use United Four Wheel Drive Associ-

ations of U.S. and Canada; 2nd Vice-President, Outdoors Unlimited Inc.; and
Director, Arizona Outdoor Coalition.

policy strategies for vehicular recreation. What is needed are
some real unbiased, studies on the true impacts, needs and
problems of recreational vehicle use on public lands.

One solution is the proper management with reasonable
and practical regulation. Vehicular recreation is here to stay
and will continue to grow. Closing one area only shifts the
problem to other unregulated and unmanaged areas. Many
areas of the West have documented hundreds of thousands
of ORV recreational visitor days use. Proper ORV use in an
area can be a benefit. It is not uncommon for a major “ORV
event” to draw 18,000 visitors and generate $125,000 in
revenue. Vehicle recreation accounts for about $28 million
annual revenue in one economically depressed area in Colo-
rado. A 1984 California study placed ORV values at $45/per-
son/day. Total ORV recreation in California in 1985 was
estimated at over 52 million visitor days which would equal
$2.3 billion.

One study shows that only 2% of the recreational lands are
designated for ORV use. A National Park Service study
showed that 7% of the recreational use was with ORVs while
3% was hiking. A 1985 Forest Service study shows that 29%
of the recreational use was motorized while only 7% was
backpacking. A 1985 BLM study shows that 57% of the
recreational use is ORV related. Only 10 states have any kind
of ORV management plan and only 19 states have desig-
nated ORV areas. Some of the biggest problems with proper
ORV management are inadequate funds, user conflicts, and
misuse of the land.

There is an increasing appetite for more “wilderness”
areas. At present, about 27% (some 188 million acres) of the
Federal public recreational lands are classed or being man-
aged as some form of wilderness area—closed to vehicular
recreation. Since 1984, an additional 6 million acres of new
Wilderness lands have been legislated. These closures
remove thousands of miles of motorized trails from vehicular
recreational use. Today there are over 350 designated
“National Recreational Trails” totaling 105,000 miles, only 98
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miles of which are designated as motorized recreational
trails. Itis not the ‘acres’ of open ORV areas that is important.
Itis the miles of roads accessible that are important to vehic-
ular recreationists. Most vehicular recreationists do not want
unroaded pristine wilderness areas opened up by bulldozing
new roads for motorized use. They want existing ‘roaded’
areas left for ‘semi-primitive motorized’ recreational use.

Except forsome designated “play” areas such as beaches,
dunes, etc., ORV use is confined to “existing and designated
roadways.” Off-road vehicle use involves leaving the paved,
improved roads for access to the public lands to hunt, fish,
sightsee, or access wilderness and hiking trials. Approxi-
mately 60% of vehicular recreationists are family groups
using their vehicles to get close to nature.

This dedicated attitude is reflected by vehicular recrea-
tionists’ willingness to volunteer their time and efforts to
protect, improve, and enhance the natural resource areas. In
these days of extremely constrained budgets, this becomes a
major economic factor for land management agencies. In
1984, 42,000 volunteers working the National Forests accomp-
lished $15 million worth of work. Much of this work is done by
vehicular recreationists. A recent study indicated that more
than 156,000 manhours have been donated by vehicular
recreationists. In the past 2 years, over 48,000 manhours
have been volunteered to programs such as “Adopt-A-Trail”
and “Forest Watch.” Vehicular recreationists are involved in
other volunteer programs such as litter patrols, reforesta-
tion, historical restoration, fencing and wildlife habitat im-
provement.

Vehicular recreationists make up alarge portion of the American
recreational public. Just because a very few “ORV” recrea-
tionists are natural resource vandals and bandits, disobeying
rules, regulations and common sense, does not mean that all

ORV recreationists should be punished and banned from
public lands. This would be equivalent to closing all high-
ways because some drivers exceed 55 MPH.

Vehicular recreationists are not opposed to fair regulation
and will support ‘special registration and fees’ within reason-
able and logical limits, if the fees are used to further enhance
the resources of the ORV use areas. All user groups should
be fairly ‘taxed’ for the use of the recreational areas. Arbitrary
regulation and inequitable fee structuring to the detriment of
vehicle recreationists to subsidize and favor other recrea-
tional groups is unjust.

Local ORV recreational groups are anxious to develop
satisfactory and agreeable land management plans and reg-
ulations. All ittakes is a little cooperative effort on the part of
all interested parties. This would reduce the controversy and
problems of vehicular recreational use on public lands.
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Viewpoint: Off-Road Vehicle Damage to Public Lands

Sid Goodloe

Lack of understanding of the fragility our Western range
and forest lands combined with unenforced regulations have
resulted in serious damage to our public lands by off-road
vehicles (ORVs). In Wyoming alone 75% of the public lands
are impacted by ORV use. Anyone who has driven across
southern California in the last few years can attest to the
numbers of ORV'’s using public lands there.

There are more than 400 million acres of public lands in the
United States. These include watersheds affecting rivers,
streams, lakes, and underground water supplies that are vital
to all of us. Although legislation guarantees the public aright
of access to these priceless lands, the framers of such legis-
lation did not intend, | believe, for use to constitute misuse.

In the past 30 years, ORV traffic on public lands has gone
from aimost none at ali to overwhelming. While other uses

such as timber and fuel wood harvest, energy exploration,
grazing and game harvest have reasonably adequate restrict-
ions, regulations for ORV use on these lands go virtually
unenforced.

Over 6 million 4-wheel-drive vehicles were built and sold
by American auto makers during the past decade. Many of
these vehicles, plus uncounted Japanese 4 X 4's, dirt bikes
and three-wheelers, are being driven on public lands causing
erosion, asthetic deterioration and wildlife habitat damage.

Despite Executive Order 11644 signed by President Nixon
on February 8, 1972, off-road vehicles are basically uncontrolled
while using our public lands. This Executive Order requires
Federal agencies to develop regulations and procedures for
control of ORVs on public lands to minimize resource dam-
age. In 1977, yet another Executive Order (11989) issued by
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President Carter gave public land managers the authority to
immediately close areas and trails where ORV’s were caus-
ing considerable adverse effects. We have regulations, but
only minimal enforcement by public land managers who are
slow to grapple with the problem.

Off-road vehicle users pay no fees for the use of public
lands. The current administration, aware of this fee discrep-
ancy, has directed our public land agencies to recover a
minimum of 25 percent of the costs to the taxpayer of provid-
ing recreation on public lands.

Much has been said about the taxpayer subsidizing the
livestock industry because grazing fees on public lands are
lower than on private land. Grazing fees are paid, however,
and regulations enforced. It seems rather inconsistent that
ORYV users are paying no fees to use our public lands and at
the same time are damaging the resource.

Conservationists, environmentalists, graziers, sportsmen
and sportswomen, public land managers, and others express
concern over growing ORV use on public lands. They are
frustrated in their attempts to halt the environmental des-
truction that is obviously accelerating. It is not easy to watch
a vehicle grind up a muddy hill when you know a gully will
appear after the first heavy shower.

Television and other media advertisements create the
impression that ORV's are built to conquer any terrain. The
only concern evident is the vehicle's ability to perform. No
mention is made of using discretion or common sense as to
where those vehicles are driven. In Arizona ORV users, stim-
ulated by a nationally broadcast televison ad depicting a
Nissan truck destroying a ghost town, have begun to search
out historical artifacts and archeological remnants for the
same treatment. Arizona Highways magazine, an official
publication of the Arizona Highway Department, has dis-
continued publishing locations of Arizona’s historic mining
sites because ORV damage has become a major concern.

Some public lands have deteriorated to a state of acceler-
ated erosion. In most of the Western states, U.S. Forest
Service land is generally higher in elevation than private
land. Silt from erosion of these lands, in many cases, is
deposited on privately owned land. Other areas have been
disturbed to the point that vegetative cover is gone, and
erosion from wind and water will begin if uncontrolled traffic
continues.

Erosion of this magnitude not only depletes the public land
but produces silt that affects the habitat of fish and other
wildlife, destroys stock and wildlife watering ponds, can clog
irrigation systems, and can harm downstream crops and hay
lands. Exposed soil increases storm water runoff rates and

contributes to flooding and related damages. Soil erosion is
not a local problem; it has widespread and costly conse-
quences, many of which will last for decades—or longer.

In California’s Dove Springs Canyon, after 10 years of use,
ORV’s had denuded 543 acres and heavily damaged another
960 acres. The Panoche Hills area was losing 6,400 tons of
soil per square kilometer, 26 times the S.C.S. tolerance level.
Inthe eastern Mojave, tracks made by General Patton’s tanks
over 40 years ago are still clearly visible, and will be for
centuries to come.

Recreation must be managed. Motorized recreationists
cannot continue to have license to choose whatever terrain
they want to use. Some states have begun to accept the
responsibility of protecting their own lands. The state of
Washington generally prohibits cross-country ORV or snow-
mobile traffic on the 5 million acres of state-owned land and
provides a special facilities such as abandoned gravel pits
and roads paid for by ORV recreationists. Indiana has
banned ORV’s from all state lands since 1972.

In New Mexico, ORV damage to public lands reached the
point where the State Department of Game and Fish, by
authority of the State Legislature, is now issuing citations for
off-road vehicular traffic on public lands during hunting sea-
son. This effort to overcome the lack of enforcement of ORV
regulations on public lands has had some beneficial effect,
but, without total commitment by the managers of these
lands, will do little to solve the problem.

Too few of our Federal land managers are effectively
representing the interests of the land, plants, and creatures
who live upon it, not to mention those of us concerned with
its future.

Roads that are to be used for vehicular travel should be
designated by signs and maps, and most other areas should
be closed. Ample areas should be designated for ORV
recreation so that these users can be accommodated fairly
and appropriately. No one, through ignorance or lack of
concern, should be allowed to continue to destroy the land
that belongs to all of us.

Solutions regarding misuse of ORVs are not complex nor
expensive. Education is the key. The public and private sec-
tors must recognize that ORVs’ destructive effect on our
public lands is significant and accelerating. Research is
needed to measure current damage levels and plan control
measures for the overwhelming numbers of ORV'’s sure to
come. Where appropriate, our Cooperative Extension Service
should take the lead in providing the user and the general
public with information pertaining to the public lands—ORV
issue.

Soil, Plant Water Conference

An International Conference on Measurement of Soil and
Plant Water Status will be held at Logan, Utah, on July 6-10,
1987. Topics to be covered include: soil water content; soil
water potential; plant water content; plant water potential
and its components; and integration of soil and plant water
measurements into water management systems.

This conference is sponsored by Utah State University as
part of its Centennial Celebration. For more information con-
tact: R.J. Hanks, Department of Soil Science and Biometer-
ology, Utah State University, Logan 84322-4840 -phone

(801) 750-2175.

Time-controlled Grazing

Time-controlled grazing on the Kiowa and Rita Blanca
national grasslands will be examined at a seminar and tour
June 19 at Draper Community Center, 7 1/2 miles east of
Texline, Texas. Topics include cells in Texas, Oklahoma,
and New Mexico; electric fencing; and principles of holistic
resource management. Reservations required prior to June
10. Contact Kiowa National Grassland, 16 No. Second St.,
Clayton, NM 88415; (505) 374-9652.
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First 100 Years of the Alexander Ranch

D. Morris Blaylock

“Wagons Roll” was the order of the day for the Alexander
family early one spring morning in 1886. The family was
moving north from Mobette, Texas, to the south bank of the
Washita River in the Texas Panhandle, Hemphill County, a
long day’s journey by wagon. The Alexanders camped near a
Washita River crossing and began preparing to develop a
home site. The initial living quarters were a dugout, where
they lived until a-two room frame home was constructed.
The lumber for the home was hauled by wagon from Harrold,
Texas, 200 miles away.

The old Alexander ranch house.

Hard work was the game plan to obtain the basics for
survival—food, shelter and clothing. R.T. Alexander, the
second oldest son, was only 13 years old. In 1887, R.T.’s
older brother left home to become a minister, leaving R.T. as
head of the house and in charge of the ranch. He worked
hard to obtain food, shelter, and clothing. He drove wagon
teams used in tearing out an ill-fated east-west drift fence
that was constructed to keep range cattle from drifting back
south in the winter. He sold hay to the Army Post at Mobeetie
and to the Santa Fe Railroad Co. that was laying a rail line to
Canadian, Texas. He also gathered and sold buffalo bones
for $8 per ton at Canadian. R.T. attended school in Los
Angeles, California, from 1889 to 1891. In 1891, he started

teaching at the Cataline School located on the ranch. The
salary was $40 per month for a school term of five months.
Cattle for the ranch were first purchased in 1887. A car load
of spotted cattle were shipped via railroad from Midlothian to
Clarendon, Texas, then trailed 100 miles to the Alexander
ranch. In 1902, R.T. got into the Hereford cattle business with
the purchase of 10 unregistered cows for $15 per head. The

Water tower near the old Alexander ranch house.

nextyear he purchased three Gudgel and Simpson registered
bulls and another registered bull at Amarillo, Texas. In 1909,
the Alexander Ranch purchased 54 head of registered Here-
fords. This was the beginning of the excellent Hereford cattle
produced on the ranch today. This line has furnished foun-
dation cattle for different ranches.

In 1909, R.T. attended the Kansas City Royal Livestock
Feeder Show. His comment about the feeder steers was, “I
have calves by my Gudgel and Simpson bulls that are this
good.” The next year R.T. took a 20 head load of his feeder
steers to the Royal Show and placed third. Since that time,
the ranch has exhibited excellent Herefords at top livestock
shows. The most recent was at the 1986 Fort Worth, Texas
Livestock Show in January, where the Alexander Ranch
entered two pens of heifers in the Texas Hereford Association
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Barn constructed in 1914.

and sale. One pen brought top dollar in the carload sales.

While R.T. was improving his cattle and ranching business,
he was also expanding the ranch land holdings. The original
land was obtained by a patent for a section (640 acres) from
the state of Texas less 3 acres taken out for a cemetery.
Additional adjoining land was purchased when available and
finally encompassed 8 1/2 sections along the Washita River.
Soils along the river are sandy changing to loamy and clayey
on the uplands.

Theranch is located in the eastern edge of the short-grass
lands but has short, medium, and tall grasses. The average
rainfall is about 24 inches but there are wide fluctuations in
yearly amounts. Near the humid border, several years of
above-average rainfall may encourage tall grasses and con-
vert the short-grass land to tall grassland. Overall, about 18
1/2 acres of the grassland will support one animal unit (AU).

Before Texas became a state, the plains buffalo along with
the pronghorn antelope and white-tail deer were the main
grazing animals in the Texas Panhandle area. The main
game birds on the ranch in the early days were the lesser-
prairie chicken, bob-white quail and the Rio Grande turkey.
Early day pedators were the cougar, coyote, and grey wolf.
Because of people pressure, almost all game and predator
species have decreased except the coyote. A new wildlife
species has invaded the ranch, the armadillo. The coyote and
the armadillo will probably be around for a long time.

In 1946, R.T.’sson, R.T. “Ted” Alexander became the man-
aging partner of the Alexander Ranch. He has continued to
improve the ranch and the business of ranching. Three
upstream flood control structures and a lake have been con-
structed on the ranch. Ted wanted to share a part of the
ranch way of life with friends and neighbors at a fair price and
ventured into the ranch recreation and hunting business.
The lake was stocked with fish. Recreation and hunting on
the ranch were not compatible with the cattle business and

Three upstream flood control dams were constructed about 1960.

Lake Alexander.

so the gate was closed on the ranch recreation and hunting
venture. In addition to improving the Alexander Ranch and
their Hereford business, Ted also contributed work and
knowledge as an active member in the Texas Hereford Asso-
ciation.

In 1956, R.T. Alexander was made an Honorary Member of
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Ted Alexander showing a pen of registered Hereford heifers at the
Fort Worth, Texas, Livestock Show.

the Texas Hereford Association and in January 1986, Ted
Alexander was also designated as Honorary Member. It
takes a special kind of person such as Mr. R.T. Alexander to
succeed in pioneering in ranching and establish a herd of
pure bred registered Herefords. It also takes a special kind of

Ted Alexander checking his Hereford heifers.

person like R.T. “Ted” Alexander to follow in his father’s
footsteps and improve the ranch and Hereford beef business.
It will take similar innovative progressive management, hard
work and foresight for the Alexander Ranch to succeed
another 100 years. @

Any holes in your

old-boy

CRIS can keep some good
ones from slipping away. If
you're still relying on
personal networks for
keeping up-to-date with
federal and state research
in agriculture, forestry,
nutrition, resource
management and basic life
sciences, give CRIS a call
on DIALOG File 60. We
have 30,000 projects on
file.

See your librarian or
contact CRIS.
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High Elevation Grasslands of Nepal

Daniel J. Miller

It was sunrise in the Himalaya and it was a sight | would
never forget. | was standing at 16,000 feet surrounded by
23,000 foot snow peaks glowing with the rays of the morning
sun. Stretched out in front of me was a lush green carpet of
alpine grasslands dotted with colorful wildflowers. In the
distance herds of yaks grazed peacefully and the stillness
was broken by the shouts of herders and the cracks of their
yak hair sling shots as they moved their animals across some
of the highest rangelands in the world.

As a Peace Corps Volunteer in Nepal in the mid 1970's |
worked with a Government of Nepal pasture development
project and in early 1984 went back to Nepal to conduct
range inventories for a US-Agency International Develop-
ment project involved with resource conservation. The
objective of this paper is to acquaint readers with some of the
rangelands found in Nepal.

Nepal is asmall Asian country running northwest to south-
east between latitude 26 and 30° N. Sandwiched in between
India to the south and Tibet to the north Nepal is about 500
miles long and 90 to 110 miles wide. The Himalaya mountain
range extends all across northern Nepal. Nepal is a land of
incredible contrast. In the south, along the Indian border,
there are subtropical forests and savannah grasslands where
rhinoceros and tigers are found. Only 90 miles away from

these steaming jungles are located the highest mountains in
the world.

Climatic conditions in Nepal are varied depending on alti-
tude. Most of the precipitation is concentrated during the
monsoon season, lasting from June to September. Gener-
ally, the rains are greater in July and August. Some subtropi-
cal valleys on the southern slopes of the Himalaya receive up
to 200 inches of precipitation while in the rain shadow on the
north side of the Himalaya it is very arid with less than 15
inches of rainfall. Snowfall makes up a small percentage of
the total precipitation.

Grasslands vary from subtropical to alpine and cold-dry
steppe and cover about 4.2 million acres of land or about 12%
of the total land area of Nepal. Grasslands dominated by
subtropical grass species are found up to about 6,000 feet.
Common genera were Chrysopogon, Cymbopogon, The-
meda, Eragrostis, Apluda, Cynodon, Bothriocola, Saccha-
rum, Heteropogon, and Arundinella. Most of the existing
subtropical grasslands are found only on land too marginal
for crops and have been severely overgrazed. The rapidly
growing human and animal populations in the mid hills of
Nepal are having a profound deteriorating effect on the exist-
ing grasslands and forests.

Hay meadows at 15,500 ft in the Mt. Everest area. The primary grass in these meadows is wild ryegrass (Elymus nutans).
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Herdsmen and horses in

The Langtang Valley of north central Nepal is a higher
inner valley located at an elevation of 11-13,000 feet. H.W.
Tilman, the first Westerner to visit the area in 1949, termed
the valley “a grazier’s paradise.” The broad valley and moun-
tain slopes provide grazing for large herds of domestic yaks
and sheep in addition to wildlife like Himalayan tahr and
musk deer. Southern exposure slopes at 10-11,000 feet are
dominated by Andropogon tristis and Arundinella hookerii.
In grasslands at higher elevations up to 15,000 feet the domi-
nant genera were Danthonia, Festuca, Elymus, and Stipa.
Other commonly encountered genera were Agrostis, Dey-
euxia, Poa, Helictotrichon, Bromus, and Tristeum. Shrubs
such as Juniperus, Rhododendron, Berberis, Lonicera and
Caragana are also frequently found. Above 15,000 feet range-
lands were dominated by Festuca ovina and genera Carex
and Kobresia. Forbs are also very important members of the
alpine plant community.

A herder’s hut of canvas at over 14,000 ft.

The subalpine and alpine rangelands in the Langtang Val-
ley are grazed in the summer by large herds of yaks, yak
hybrids, and sheep. These animals are taken to these high
elevation grasslands in June, where they stay until October
when they are taken to lower elevations. While in the high
pastures herders live in permanent stone walled structures.
Female yaks and yak hybrids are milked and milk is made
into butter and cheese. In the winter animals are either kept
around the villages or taken to the grazing lands at even
lower elevations.

In Langtang, as in other parts of Nepal, hay making is
practiced. Native grass is cut in September when the mon-
soon ends and hay is fed to livestock during the winter. In the
Khumbu region near Mount Everest, Sherpas, who are
famous for their exploits on climbing expeditions, also have
large herds of yaks that graze alpine rangelands. Sherpa
herdsmen maintain extensive hay meadows at 14-15,000 feet
where the dominant native grass used for hay is a wild rye-
grass, Elymus nutans. In the Kali Gandaki Valley at eleva-
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Tibetan goats being milked in Dolpo, 15,000 ft.

tions of 8,500 feet native grass is also cut for hay by the
villagers. In this region the most common native grass spe-
cies used for hay is Pennisetum flaccidium. A native alfalfa is
also widely grown for hay making in the arid environment of
the Kali Gandaki.

Mature yak.

Many of the high elevation grasslands in Nepal are heavily
overgrazed. In the drier Tibetan-like steppe areas of Dolpo

¥ truax

Yearling yaks.

and Mustang to the north of the main Himalayan range over-
grazed rangelands are a serious problem. In these regions
herders, although not actually nomads because they have
homes and fields, live much like Tibetan nomads in yak hair
tents the year round as they take care of their sheep, goats,
and yaks. Nomads in Tibet were called drokpas, which
means “people of the high pastures.” These nomadic-like
herders living near the Tibetan border in Nepal have tradi-
tionally had access to grazing lands in Tibet where they took
their herds during the winter to graze. These grasslands in
Tibet that have been used for centuries by Nepalese pastoral-
ists are now being closed to them by Chinese authorities.
These restrictions may have serious effects on the range-
lands and pastoral economy of northern Nepal. Many of
these border areas in Nepal received extremely heavy graz-
ing pressure in the early 1960's when Tibetan refugees flee-
ing from the Chinese brought large herds of yaks and sheep
into northern Nepal. Thousands of animals died because of a
lack of forage. The closing of the Tibetan border to livestock
from Nepal now may cause even further deterioration in the
condition of the high altitude rangelands in northern Nepal
unless urgent steps are taken to initiate rangeland rehabilita-
tion programs and provide adequate winter feed supplies@

COMPANY, INC.

3717 Vera Cruz Ave.
Minneapolis, MN 55422
Phone 612 537-6639

Native
Grass Drill

ACCURATELY PLANTS
ALL TYPES OF SEED

Although it is not feasible financially for us to offer illustrations in color in the
body of the journal, we have investigated the possibility of handling groups of color
articles in one segment of the journal. Such a project would involve additional
expense for page charges and possibly some delay in publication, but might bring
costs within the capability of authors to whom color photographs are essential.
Authors who may be considering this should contact the editor: 2760 West Fifth
Avenue, Denver, Colo. 80204; (303) 571-0174.

Color Photos

® Fluffly native grasses
® Tiny legumes
® Medium sized wheat grasses
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Yaks

Daniel J. Miller

Yaks are found from Afghanistan to Western China, from
the subtropical southern slopes of the Himalaya in Nepal and
Bhutan to the taiga forests of Mongolia. Man could not live
on the “Roof of the World” without yaks. Numerous Central
Asian tribes like the Kirghiz, Kazaks, Mongols. Tibetans and
Sherpas depend on the herding of yaks for survival in some
of the most inhospitable and scenic environments in the
world.

Female yak hybrid crosses called chauri in Nepali being milked in
the Langtang Valley.

The long hair that the yak is famous for is used for making
ropes, blankets, pack bags, and even tents. Yaks also provide
a fine inner wool that is spun and woven into clothing. In
parts of Nepal and Tibet, yaks herders still live year round in
yak tents. Tough, proud herdsmen, who still wear their hair
longin braids in the old style, can be seen spinning yak wool
with drop spindles as they take care of their great shaggy
beasts. Young boys, running barefoot across alpine mead-
ows while herding yaks, use yak hair sling shots that sound
like rifle shots. Women with sunburned faces the color of
good bourbon and wearing the family’s wealth in beads of
coral, amber, and turquoise sit for hours at back strap looms
weaving yak hair blankets.

Female yaks are important milk producing animals. Yak
milk, which is extremely high in butterfat content, is used for
making butter and cheese. In many regions of Nepal yak
butter is made by churning milk in large wood barrels. A pole
with paddles on one end is placed in the barrel of milk and
spun by two herders pulling on leather straps. They sing a
“Butter Making Song” while churning to maintain a steady
rhythm. In Dolpo, the region of Nepal to the north of Dhaula-
giriHimal, nomadic herders make butter by using an old yak
hide sewn together like a barrel. It is filled with milk and
rocked back and forth until butter forms.

Wooden barrel used to churn milk into butter.

Large quantities of yak butter are used in making “Tibetan
tea,” atea brewed with butter and salt. Butter is also used for
burning butter lamps in Buddhist temples and large caravans
of yaks carrying butter from pasture lands to monasteries
were common sights in Tibet. In Nepal at elevations of 16,000
feet, cheese factories established with Swiss technical aid
produce cheese from yak milk that is sold in Kathmandu to
tourists. A traditional kind of cheese is made by herders from
buttermilk and dried in the sun, which enables them to keep it
for months without spoiling. Both butter and cheese are
traded orsold for grain and other goods that herders require.

Yaks are also beasts of burden and are used for plowing
fields and carrying loads. In many parts of the Himalaya
enormous quantities of grain from the mid-hills are taken to
Tibet on the backs of yaks in large caravans and traded for
salt and wool. Yaks are surer footed than horses and easily
negotiate 17,000 foot passes with 150 pound loads. Climbing
expeditions in the Himalaya would never even make it to their
base camps if yaks weren’t available to transport their gear.

Yak hides are used for making boot soles, ropes, and in
many parts of Tibet yak hide coracles are still used to cross
large rivers much as Indian tribes on the Upper Missouri
River used buffalo bull boats. White yak tails used to be an
important export item from Tibet. They were used to make
Santa Claus beards. Yak tails are still important in rituals
among the Newar people of Kathmandu, Nepal. Yaks are
even on the five rupee note of Nepal.

Not only are yaks used as the sustenance of life, but they
are also linked closely to the cultural and ritual activities of
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Yak used for packing supplies to Mt. Everest base camp at eleva-
tions of 18,000 ft.

Yak hybrid crosses being used as draft animals.

herding societies. In the Langtang Valley of Central Nepal
when the yak herds are brought to the summer pastures in
early June, there is an important festival. Yaks are outfitted
with bells and colorful tassels. Even the horns of yaks are
shined with butter. Each family’s belonging are packed in
bamboo baskets and people and yaks join in a colorful pro-
cession to the summer grazing lands. Homemade alcholic
beverages are consumed in large quantities and people sing
and dance until late in the night for a couple of days. Offer-
ings are made to the monks in the nearby temple and juniper
branches are burned as incense to the mountain gods. For
months now the people tending the herds will be away from
the villages and their families.

Mature yak bull.

Elaborate ceremonies are also held during the summer to
dedicate certain yaks to the local mountain gods in ritual
sacrifices so that the mountain deities will look favorably
upon the villagers and insure plentiful harvests.

During one of the Nepal-Tibet wars in the late 18th century
when the Gurkhas, as the Nepalese troops are known, had
invaded Tibet and were starving for lack of food, the Hindu
priests with the Gurkhas pronounced the yak to be species of
overgrown deer. This allowed the hungry Nepalese soldiers
to kill and eat yaks since they were no longer considered
sacred as cows were according to their Hindu religious
beliefs.

Yak herders still relate legends on the origin of yaks and
believe that yaks originated from one of three sister cows
that lived in the mid hills of the southern Himalaya. Because
the cows were hungry for salt one of the sister cows volun-
teered to go to Tibet in search of it. Knowing it would be cold
in Tibet one of the sisters gave up her coat of hair to the one
going north in seach of salt. The cow that went to Tibet in
search of salt found lots of salt and decided to stay there and
became the yak. The cow that gave up her coat of hair went
further south where it was warmer and became the water
buffalo.

The yaks, Bos grunniens, is taxonomically closely related
to the tropical members of the genus Bibos, the banteng and
gaur. Domestic yaks are descendants of wild yaks captured
and domesticated thousands of years ago in eastern Tibet.
Wild yaks are still found in Tibet and they are huge. Wild yaks
have been reported reaching a height of six feet at the
shoulders and weighing 1,800 pounds! Domestic yaks are
much smaller with the males reaching heights of five feet at
the shoulders and weighing up to 1,000 pounds. Female yaks
are smaller and have a gestation period of 258 days. Female
yaks give about one liter of milk a day.

During the Pleistocene era yaks were found in Alaska
along with mastodons and saber toothed cats. Even now in
Alaska and Montana yaks can be found at rodeos where they
have a reputation of bucking good cowboys off before the
buzzer.

There is a real need for more research on yaks, Central
Asian grazing systems and yak grazing behavior so that the
productivity of yaks and yak hybrids can be increased. @
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Round Table for the Promotion of Range Management in South

America

B.J. Ragsdale

“The first time ever for South America” was the phrase to
describe a week-long Round Table held in Santiago, Chile,
on December 2-6, 1985. The Round Table was co-sponsored
by the FAO Regional Office for Latin America and the Carib-
bean and the Departmento de Zootecnea, Facultad de Agro-
nomia, Pontifica Universidad Catolica de Chile. Dr. Don
Huss, FAO Regional Animal Production Officer and Drs.
Juan Gasto and Osvaldo Paladines of the Universidad Catol-
ica organized and conducted the Round Table. Countries
represented included Chile, Brazil, Argentina, Peru, Ura-
guay, Bolivia, Columbia, Ecuador, and Venezuela. The
Society for Range Management was represented by Dr. B.J.
Ragsdale, Past President.

A major goal of the Round Table was to form a working
group to promote and develop the management of range-
lands and stimulate the development of the range resources
of South America. The long-range objectives would be to
increase animal production, prevent additional desertifica-
tion and conserve natural resources—soil, water, wildlife,
and plants.

Presentations given by representatives from each of the
participating countries provided a framework for working
groups to develop a plan to meet the Round Table’s objec-
tives. Topics included the conceptual basis for the manage-
ment and utilization of rangelands, the rangeland situation of
each of the participating countries, and the present state of
range knowledge and research in South America. Other top-
ics concerned tame pasture research in Chile, development
of range management in the United States, and range Exten-
sion activities in Texas.

Four study groups were formed to delve into education,
formalization of the work group, research and promotion,
and studies of the present situation.

Common rangeland resource problems of the South
American countries recognized by the Round Table are:

1. There is a lack of uniformity in the criteria and language
used in the descriptions, characterization, and carto-
graphy of the rangelands.

2. The social and economic situation of the range ecosys-
tems has had little study. Generally only vegetation has
been considered, not ecosystems in which man is the
main manipulator.

3. Although scientific knowledge is available, it is seldom
applied.

4. The governments of these countries generally do not
consider the promotion of range management.

5. Theactivities tending to promote range management are

The author is Extension Range Specialist, Texas Agricultural Extension
Service, Texas A&M University System, College Station.
Note: Bob Ragsdale is one of the Past Presidents of the Society. He repres-
ented the Society for Range Management at this meeting in Santiago, Chile.

scarce at a country level and international programs are
not coordinated.

6. There is a shortage of personnel specialized in range
management.

7. The national governments and international organiza-
tions pay very little attention to the study and diffusion of
knowledge related to range management.

8 .The people are not conscious of the importance of the
rational use of their rangelands.

9. Ataregional level thereis alack of a precise language to
define the concepts in range management.

10. There is a lack of methodologies to collect and evaluate
information, and when it is done, there is a lack of conti-
nuity in the process.

11. The concept of multiple use of the range ecosystem is
unknown in most cases.

The Round Table suggested the formation of an “Interna-
tional Working Group for the Promotion of Latin America’s
Rangelands” that would have as its objective the mainte-
nance of permanent communication and coordination among
the national and international organizations involved in
range management and the promotion of the following
activities:

1. Initiate an analysis including the state of the art, the
advances in research, the socio-economic situation, and
the most relevant problems, each according to its priority.

2. Createand organize a bibliography with specific publica-
tions on rangelands.

3. Promote the formation, ata country level, of interinstitu-
tional and interdisciplinary groups that can cope with
the problems and develop specific methodologies.

4. Support research programs to solve the problems.

5. Promote and supportinitiatives towards the formation of
a trained manpower pool to assure the continuation of a
permanent education program.

6. Promote the formation and organization of a structure
for extension and transfer of technology that will be
related to research.

7. Promote any activity that has as a goal the improvement
of the present situation in the area.

The Round Table also suggested that:

1. The FAO Regional Office create an Executive Secretariat
in charge of the Regional Animal Production Office to be
incorporated as part of its priority work programs having
the following objectives:

a. Coordinate the activities of the International
Work Group.

b. Search for the financial resources required for
the operation of the Secretariat and for the
development of the projects that arise as part of
the activities proposed by the group.
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2. The “International Working Group” would be formed,
Ad-Interim, by the persons participating in the Round
Table. The members would remain as such until ratified
by their governments.

3. The FAO Regional Office publish a proceedings of the
papers presented at the Round Table.

4. The FAO Regional Office support the conducting of
national and/or international courses to train leaders in
range management.

5. Argentina’s Instituto Nacional de Tecnalogia Agropecu-
ria (INTA) publish the Range Management Training
Manual prepared for a course on the subject that was
conducted in Argentina in 1982.

6. The University of Chile, through its Centro de Estudias
de Zonas Aridas of the Facultad de Ciencias Agraras y
Forestales organize, publish and distribute a newsletter
on the activities related to the rangelands of Latin Amer-
ica and the Working Group.

A midweek break in the Round Table agenda was a field
trip to the livestock farms of Ricardo Aristia de Castro and

Good Range-Good Forages:
Are They Equal?

Juan Edwardo Castillo to observe livestock production and
Mediterranean rangeland. Both range and tame pastures
were utilized for range in the programs. Mr. Aristia de Castro
had purebred Herefords, but was beginning to use Charolais
bulls in a cross breeding program. Mr. Castillo had a fine
wool sheep operation (13,000 high quality breeding ewes)
but also grazed cattle (Clavel and Freisian).

Diversification of enterprises was noted on both ranches.
With the Pacific Ocean serving as a boundary on Mr. Castil-
lo’s Station Lucia Farm, sea water was being evaporated to
produce salt. Alfalfa, wheat and chick peas were also being
produced on the farm. Mr. Aristia de Castro had swine, corn,
and a charcoal operation which utilized a species of Acacia
that was being cleared from certain range sites.

The field trip afforded the opportunity to observe the agro-
nomical and horticultural production in the Santiago area. A
wide range of vegetable and fruit crops was being produced;
amajor portion of some of the crops is exported to the United
States. @

R.D. Pettit

Every range manager, agronomist, rancher, or technician
has a favorite forage which they “swear” will alleviate many
agricultural-forage problems. Because of many different
opinions, | wonder if there is a “perfect” forage. Do we really
have any common standards to judge the quality of plants or
plant communities? A favorite story about forages was one
by my barber in Corvallis, Oregon. He always mentioned that
black-tailed deer liked his garden! For two years he swore
that deer only ate tomato plants! In Texas | hear the same
story but with a more drought tolerant plant! A lot of folks do
not agree on the components of a good forage.

Frequently we note that some grasses, forbs, shrubs, or
trees are relished by grazing animals. When asked why, no
one can give a definite answer. We cannot ask the animal
why it ate a weed one day and our favorite forage the next.
Once | noted a heifer feeding exclusively on pine tree seed-
lings. Two weeks later, ninebark was the preferred forage.
Also, cattle relish weedy primrose and ragweed! Quite
frankly, we cannot give a good answer as to why animals
graze what and when they do. We can only conclude they like
variety in their diet.

Thereis increasing interest in “weed ranching.” Some feel
that weeds, whether grasses or broadleaves, are the way to
make money in the ranching business. Others believe in the
“good” plant theory. Many are tempted to judge the manage-

The author is associate professor, Department of Range and Wildlife Man-
agement, Texas Tech University, Lubbock 79409.
K quis;_s;s’gxas Tech University College of Agricultural Sciences Publication
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ment skills of their neighbors based upon the way his pas-
tures or range look. Sometimes “Joe” makes more net profit
than his neighbor who stocks moderately and/or rotates his
grazing allotments and has good range. Who is the best or
perhaps wisest manager?

Many rate alfalfa as near perfect. Can you think of any
better species? We all know at least one or more weakness.
For example, bloat, weevil damage, dodder, and other prob-
lems come to mind. Is this a manager’s problem rather than a
forage weakness? Occasionally, we get a big head in lambs
from grazing kleingrass or emphysema in cattle from grazing
Bermuda grass. Johnson grass also has received “bad press”
because of prussic acid poisoning, particularly on regrowth
after frost or drought. Many forages, in every state, occa-
sionally receive bad publicity from ranchers. It is interest-
ing that one rancher’s nightmare might be another’s “gold
mine”.

In a plenary session of the Soil Science and Agronomy
meeting in 1976, an animal scientist was “jabbing” agronomists
for not breeding forages with lower fiber and higher digesti-
bility. One gentleman from the audience got up and with all
the modulation he could muster, shouted, “Why do not
animal scientists seek a breed of cattie with smalier bones”?
You can imagine the audience’s response! A good point,
nevertheless, animal scientists and agronomists have not
often worked collectively to provide efficient production of a
salable product.

We have come a long way in a few years to develop inter-
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In the native state sand shinnery oak makes up 80 to 90% of the
production. An occasional grass plant can be seen but cattle have to
spend considerable time grazing to get their daily dry matter
requirements.

disciplinary programs to minimize criticisms between and
strengthen the disciplines. Coordinated efforts among agron-
omy, range and wildlife science, animal science, agricultural
economics, and engineering are being used at Texas Tech
and elsewhere to integrate available knowledge into eco-
nomically feasible plans. We try to tailor this to individual
ranch needs.

This article points out some evaluation characteristics of
forages using a modified European approach (Molen and
Koelstra 1956). If an area consists of several communities,
each is rated separately than adjusted or weighted to get an
average pasture quality worth. Although subjective, as most
ratings are, it might provide a new perspective about what we
see on the land. The score sheet after the pasture was evalu-
ated ranges between 0 to 10 with 0 to 3 being bad; 3.1 to 5
rates insufficient; 5.1 to 6 as medium; 6.1 to 7 was sufficient;
7.1 to 8 rated good; and 8.1 to 10 was considered excellent.

Evaluation Characteristics of Forages
Most plants have both desirable and objectionable traits.

Consequently, it is difficult to assess a plant’s forage value.
Just when we feel we know the best forage, the animal no
longer selects “our” preferred forage or forages. Has the
preference changed, or are we dealing with a forage palata-
bility factor not understood?

The criteria | use for evaluation are modified from Molen
and Koeltra (1956). Guidelines for this evaluation are from
observing cattle on a grazing study for 2 years on a
tebuthiuron-treated and untreated sand shinnery oak range.
Second, studies on the eco-physiology of this community for
15years looking at roots, growth, carbohydrate storage, etc.,
have been used.

1. Longevity of species. |Is the forage an annual or peren-
nial? If a perennial, does it live for only a few years or is it
going to be around for many years? Annuals will receive
alow rating here but if they are palatable and grow every
year, other criteria ratings can be high.

2. Palatability factors. Do animals readily accept the forage
through the grazing period or do they try to find other
plants before they graze it? Is the plant tender (succu-
lent) or coarse? Does the plant have spines or other
features affecting its palatability?

3. Regenerative ability. The forage produces many viable
seeds, has stolons and/or rhizomes, and can regenerate
quickly; or the species spreads slowly and has a low seed
crop and/or germinability.

4. Quality components. This is primarily related to digesti-
ble protein, phosphorus, cellulose, and other nutritional
parameters.

5. Yield. Often genetics control the potential dry matter
yield of a species. Superimposed on this are the envir-
onmental factors; precipitation, air and soil temperature,
and soil nutrients. Growth, with little precipitation, is
especially important on arid-semiarid ranges.

6. Seedling vigor and establishment ease. Many seedings
fail because too much time is required from seeding date
to first root emergence. Such seedlings may be espe-
cially vulnerable to environmental stresses. Also insects
and small mammals may clip off the first leaves. For
example, 2 or 3 days may be sufficient to germinate
weeping lovegrass, while buffalograss is slow to germi-

Table 1. Ratings of more important forages on sandhill rangeland in west Texas using 10 forage quality factors.

Little Purple Sand Thin Red
blue- three- drop- pas- love- Hairy Other Perennial Annual Shin Other
Quality factors stem awn seed palum grass grama grasses forbs forbs oak shrubs
Longevity 10! 7 8 5 5 9 5 7 0 10 7
Palatability 7 4 9 9 2 10 4 10 3 2 3
Regeneration 7 4 8 7 8 8 4 7 9 9 1
Quality 7 4 7 8 2 10 5 10 4 1 3
Yield 10 6 6 3 2 3 2 2 4 10 1
Vigor 5 6 8 7 7 6 2 4 9 1 1
Resistances 10 10 9 5 8 9 7 9 9 8 9
Grazing tolerance 8 8 8 9 10 10 7 8 3 9 8
Root structure 9 4 6 5 3 7 4 6 2 10 2
Management 7 3 7 6 4 9 3 9 6 c8 1
Average? 8 5.6 7.6 6.4 5.1 6.2 43 74 49 54 3.6

1Quality rating on a 1 to 10 scale with 10 representing the highest rating and 1 the lowest.

'Rated as such because of toxic property.
3These averages are multiplied X composition to derive species values.
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Much of this range can be converted to a midgrass prairie after treatment with tebuthiuron. This typical view was taken three years after
herbicide application. Dominant grasses here are little bluestem and the light-colored purple threeawn. Average height of the bluestem is
over three feet. No range seeding has been used.

nate. Seeding depth, rate of first root elongation, seed
coat characteristics, available endosperm tissue, a-
mount and frequency of precipitation, and other factors
affect vigor and establishment. Millions of dehisced
seeds in the oak type germinate but rarely do any sur-
vive when the sandy surface becomes dry and hot—
over 150°F.

7. Resistances. Many forages are more resistant to para-
sites, drought, freezing, insects, etc., than are others.
The biochemical makeup (gallotannins, terpenes, etc.)
of the plant is important to species tolerance of these
external influences. Removal of all branches from sand
sagebrush and placement below the canopy leaves
bare areas; allelopathic, | believe.

8. Tolerance to grazing or defoliation. Timing and elevation
of growing points and the amount of leaf or stem tissue
that may be harvested without injuring the plant are
important characteristics. Effect of grazing on root
growth and tiller formation need to be considered in an
appraisal program.

9. Rooting structures. Deeply rooted plants or those with
large taproots and/or rhizomes are more desirable in
many areas than are weakly fibrous roots that penetrate
only into the topsoil. Plants with a high root to shoot
ratio have several advantages over those with a low
ratio. Large underground rooting structures not only
store water during wet periods, but vast amounts of
energy are stored as “insurance” against drought and
defoliation.

10. Management problems. This may be the most important
criterion for evaluating a forage. It takes into considera-
tion many of the above criteria and it considers the
expertise of the manager. Time of grazing, toxic proper-
ties, bloating, and spines-thorns are among the many
factors to be considered here.

An experienced manager can rate each species in the
pasture or range based upon these criteria and determine its
relative worth. Using a scale of 1 to 10 for each criterion, a
perfect forage in a pure stand would receive 100 points (10 X
10) in this system.

An example of forage parameters and the rating system
follows. The setting is an untreated and tebuthiuron treated
sand shinnery oak type which predominates on sandy soils
in west Texas, southeastern New Mexico, and western
Oklahoma.

This is a deciduous mini-forest in a semiarid environment.
Most “trees” only grow 1 to 2 ft. tall. Its extensive rhizome
system gives a root-shoot rato of up to 16:1 and has up to
10,000 stems per acre. Current year yields show the oak to be
about 80% of the herbage.

When oak is killed by herbicides, this type is converted to a
midgrass prairie with little bluestem dominant. A secondary
decreaser is sand bluestem while major increasers are sand
dropseed, thin paspalum, red lovegrass and purple three-
awn. From 20 to 30 other grasses, forbs, and shrubs make up
the remaining components of this community.

Table 1 gives species ratings using the 10 evaluation char-
acteristics. The community evaluation (range value) is in
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Table 2. Yield, composition, and average value of forages on sand shinnery oak range treated (Tr) and untreated (Untr) with tebuthiuron.

Data taken August 1979, Cochran, County, Texas.

Yield Composition (A)! Rating (B)? (A) X (B)?
Species Untr. Tr. Untr. Tr. Untr. Tr.
Little biuestem 60 500 4.8 29.6 8.0 38.4 236.8
Purple threeawan 61 150 4.8 8.9 5.6 26.9 49.8
Sand dropseed 28 270 2.2 16.0 7.6 16.7 121.6
Thin paspalum 10 70 0.8 4.1 6.4 5.1 26.2
Red lovegrass 24 180 1.9 10.7 5.1 9.7 54.6
Hairy grama 33 100 2.6 5.9 6.2 16.1 36.6
Other grasses 50 120 4.0 71 43 17.2 30.5
Perennial forbs 50 105 4.0 6.2 74 29.6 459
Annual forbs 10 180 0.8 10.7 49 3.9 52.4
Shinnery oak 906 15 72.0 0.9 54 388.8 5.6
Other shrubs 25 0 20 0.0 36 7.2 0.0
Totals 1257 1690 99.9 100.1 64.5 559.6 660.0

'Composition is based upon dry weight (current years growth) of plants.
2Ratings came from averages in Table 1.
3Total divided by 100 gives average range value.

Table 2. Because oak contains considerable tannin-like
compounds, it often kills animals, thus receives a negative
rating for management. We know that forage quality is
slightly improved after herbicide treatment but for this anal-
ysis the forage rating scale has remained the same. One
conclusion from this appraisal is that treated sand shinnery
oak range is more valuable after oak is controlled than with-
out control. After dividing the weighted ratings by 100,
untreated oak pasturage rates 5.6 whereas the treated range
scores 6.6. When the contribution of oak is removed, untreated
range scores 1.7 points, consequently the quality factor has
increased following oak removal and is 3.9 times better if oak
is not considered a forage resource.

Consumption of too much oak causes cattle to become “shinner-
ied”. When in this condition, the animal will seldom recover. Occa-
sionally 25 or more percent of the animals are poisoned.

Because grassyields increase from 250 Ib/acre in untreated
to over 1,300 on treated areas, our assumption is that the
range is more than two times as desirable after oak is killed.
Our study suggests that we can more than double the stock-
ing rates after oak is killed. Then we have other problems: the
threeawn and little bluestem become unpalatable, forage

quality diminishes in the fall, and cow condition starts to
decline. So we have corrected one problem, the brush; now
we have a grazing management problem.

In this evaluation | used composition percentages deter-
mined from herbage yields; however, other composition data
would be just as applicable. This system rates little bluestem,
hairy grama, and perennial forbs as quality components of
the forage resource. The shrubs, sand sagebrush and Southwest
rabbitbrush, are equally unpalatable as is the oak but not
toxic; consequently a rating of 2 was given. For sheep and
goats, these evaluations would change; however, few of
these grazers are used in this specific oak type.

My Evaluation of the Method

| know this is a subjective approach to evaluate range-
lands. It works for me because of the information gained
from observation and research studies. Watch what your
animals eat throughout the year and assign a preference
rating; adjust it up or down as you desire; it makes no differ-
ence whether you rate high or low, as all plants will be on the
same scaling system. Use a shovel to examine underground
root structure and soil characteristics and take good notes of
everything you observe. You must read the literature to gain
as much information about your range type as possible. Ask
others questions about what you observed.

Although not an unbiased technique, | find it helpful in our
area. It can also be applied for ranch appraisal to compare
prices for the “best buy.” Currently, ranch appraisers have
few guidelines to determine fair market value in this area.
Use of this technique can also give a better approximation of
stocking rate after oak is killed.

Details of how a rancher can use this evaluation technique
are not possible without considerably lengthening this
report. The 3 key factors in making it work are: (1) the same
general range site needs to be compared. You cannot com-
pare awet meadow to grassy forest opening, (2) you need an
experienced or educated guess of the rating each major
forage should receive, and (3) a “ball park” or better estimate
of forage composition must be available.

Readers desiring to do so are free to send me their esti-
mates and | believe that | could make a fairly accurate evalua-
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tion of the sites. Except in the short grass prairie where
grama-buffalograss and dropseeds make up a high percent
of the composition, a diverse mixture of good grasses
(annual or perennial-cool and warm season), forbs (annual
and perennial), and several palatable shrubs with persistent
leaves is my choice. Many experienced cowmen in the

Southwest claim to have better condition animals coming off
range with a variety of these plants. Consequently, | do not
believe that good range and good forages are equatable.
Soil-site potential, livestock performance, and managerial
skills are the master keys to successful ranch management.

‘Lassen’ Antelope Bitterbrush: a Browse Plant for Game and

Livestock Ranges

Nancy Shaw and Stephen B. Monsen

A unique selection of antelope bitterbrush (Purshiatriden-
tata [Pursh] DC) recently became the first accession of this
valuable western shrub species to be released for commer-
cial seed collection and production. Chosen for its produc-
tivity, palatability, winter leafiness, cover value, and seedling
vigor, ‘Lassen’ antelope bitterbrush is a useful shrub for
wildlife and livestock ranges, conservation plantings, and
reclamation projects on adapted sites in the Intermountain
and Pacific Northwest regions.

‘Lassen’ antelope bitterbrush growing near Johnstonville, Lassen
County, California.

The release of ‘Lassen’ resulted from cooperative efforts of
the USDA Forest Service, Intermountain Forest and Range
Experiment Station; USDA Soil Conservation Service; Utah
Division of Wildlife Resources; Nevada Division of Forestry;
California Department of Fish and Game; California Depart-
ment of Forestry; California Agricultural Experiment Station;
Idaho Agricultural Experiment Station; Nevada Agricultural

Experiment Station; and Oregon Agricultural Experiment
Station.

Authors are botanist, Forestry Sciences Laboratory, 316 E. Myrtle, Boise,
\da. 83702 and botanist/biologist, Shrub Sciences Laboratory, 735 N. 500 E.,
Provo, Utah 84601. Both facilities are part of the U.S. Department of Agricul-
ture, Forest Service, Intermountain Research Station. Partial funding for
research conducted in Utah was provided by the Utah Division of Wildlife
Resources Pittman Robertson W-82-R Proéect for restoration of wildlife
habiat. The authors thank J.R. Carlson, R.B. Ferguson, A.P. Pl'ummer., D.
Greytak, F. Goddard, P.M. Murphy, and other cooperators for their contribu-
tions to the release.

Description

‘Lassen’ antelope bitterbrush is unusual in its large size,
uniform growth habit, and morphology of mature plants.
Shrubs are upright with aspreading, leafy crown. Depending
on site conditions, plants vary from 5 to 9 feet tall with crown
diameters often exceeding the height. In early spring and
summer, numerous solitary flowers and large achenes develop
over the periphery of the crown on stems produced the
previous years. Seeds ripen in early July and are quickly
disseminated. In fall, fascicles of small, pubescent overwin-
tering leaves replace the more abundant summer foliage.
‘Lassen’ tends to be leafier in fall and winter than many
sources of antelope bitterbrush, which may account for its
relatively high nutrient value during this season. On a dry
weight basis, Welch et al. (1983) obtained in vitro protein
content and digestibility value of 7.9 and 30.6 percent,
respectively, for leaders collected in February. These were
higher than values obtained for other sources of antelope
bitterbrush and lower than Stansbury cliffrose or desert bit-
terbrush. Leaves constituted 15.1 percent of the new growth.

Origin and Development

In the 1940’s, concern over deterioration of big-game and
livestock ranges in northeastern California spurred research-
ers from the Pacific Southwest Forest and Range Experiment
Station and the California Department of Fish and Game to
begin investigations of antelope bitterbrush ecology and use
of the shrub in range revegetation programs. In 1952, E.C.
Nord made initial collections of ‘Lassen’ for inclusion in
selection trials and seeding studies from stands near Janes-
ville, Lassen County, California. The elevation at Janesville is
approximately 4,200 feet with a mean annual precipitation of
14 inches. The temperature averages 49° F with summer
highs of 100° F and winter lows of 15° F, although extremes
of 106 and -17° F are on record. Associated species are basin
big sagebrush, rubber rabbitbrush, and on moister sites,
ponderosa pine (Nord 1965, Alderfer 1977).

In 1953, A.P. Plummer and A.T. Bleak obtained seed from
the Janesville area for testing in Utah and Nevada. Plantings
were extended to Idaho in 1956 by R.C. Holmgren. Interest in
the characteristics and adaptability of this source led to
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further studies by the Utah Division of Wildlife Resources
and the Intermountain and Pacific Northwest Forest and
Range Experiment Stations in Utah, Idaho, Oregon, and
Nevada (Edgerton et al. 1983, Welch et al. 1983). The Califor-
nia Department of Fish and Game and commercial seed
dealers annually collect large quantities of seed from the
Janesville area for seedings in California and other western
states. The site produces a considerable quantity of seed
most years, and extensive plantings have been established
using this source.

Uses and Adaptation

‘Lassen’ performs best on deep, coarse, well-drained, neu-
tral to slightly acidic soils on sites from 3,000 to 6,000 feet in
elevation. Pumice sites and coarse, granitic soils in northern
California, central Idaho, and eastern Oregon are good sites
for stand establishment. Areas of greatest adaptability are
antelope bitterbrush-bunchgrass, ponderosa pine-antelope
bitterbrush, mountain brush, and basin big sagebrush com-
munities receiving from 12 to 24 inches of annual precipita-
tion.

Vigorous seedlings and rapid growth make ‘Lassen’ a use-
ful selection for seeding projects. Established stands provide
valuable fall and winter forage for big-game animals and are
heavily used by livestock. Under moderate to heavy grazing,
‘Lassen’ is highly persistent. It provides more available for-
age than low, spreading forms of antelope bitterbrush, par-
ticularly when a snow cover is present. Excessive browsing
results in severe hedging and production of forage beyond
the reach of browsing animals. The selection does not toler-
ate burning; root sprouting is rarely observed.

Because of its growth habit and unusual size, ‘Lassen’ can
provide critical summer or winter cover for wildlife and live-
stock. It adds diversity to conservation and reclamation
plantings and is an attractive, low maintenance shrub for
roadways, campgrounds, and recreation areas.

‘Lassen’ is especially well suited to planting with under-
story grasses and broadleaf herbs. Mixed plantings are
extremely productive and can be grazed by livestock or wild-
life. Mature stands of antelope bitterbrush do not reduce
grass-herb production, but tend to increase forage yields,
particularly of species such as intermediate wheatgrass and
smooth brome.

Establishment

Small seedlings are sensitive to competition from grasses
and weeds. However, ‘Lassen’ can be interseeded into estab-
lished stands of grass or planted in conjunction with grasses
and herbs if the seeds are planted in separate rows, strips, or
spots at least 15 inches from adjacent grass rows. Seed
should be planted about 0.5to 1inch deep in a firm seedbed.

Seeds are readily gathered and eaten by rodents. Conse-
quently, seeding in the late fall or early winter reduces rodent
predation and provides an adequate stratification period to
break dormancy. Spring seeding requires pretreatment with
hydrogen peroxide or gibberellic acid. Planting barefoot or
container seedlings provides rapid establishment on sites
that are difficult to seed.

Control of vegetative competition, rodent populations,
and browsing during the firsttwo growing seasons improves
stand survival and accelerates development. On favorable
sites, seeded plants begin to provide an adequate amount of
forage in 3 to 5 years. Although young plants can withstand
heavy browsing by big-game and livestock, growth is ser-
iously depressed by excessive use.

Sites where ‘Lassen’ has been successfully etablished (). Native
stand (m). The variety is recommended for planting on adapted sites
within the shaded area.

Maintenance and Availability

Seed harvested from wildland stands in an area between
Doyle and Susanville, Lassen County, California, may be
certified for commercial sales. Seed collectors should con-
tact the California Crop Improvement Association, 231 Hunt
Hall, University of California, Davis, California 95616 for
information regarding certification procedures and costs.

Recognized classes of plant materials are foundation and
certified seedlings. The California Department of Fish and
Game maintains a population of parent plants on a site near
Janesville. An orchard of foundation plants will be main-
tained by the Nevada Division of Forestry at the Washoe
Valley Nursery, Carson City, Nevada.

Certified container seedlings for the establishment of cer-
tified seed orchards will be available from the Nevada Div-
ision of Forestry, 201 S. Fall Street, Carson City, Nevada
98701 in the fall of 1985. They should be planted on 10 foot
centers with a minimum of 200 plants per orchard. With
adequate care, plants begin to produce seed in about 3 to 4
years. Cultural information and recommended seeding prac-
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tices may be obtained from the Nevada Division of Forestry
or the Shrub Sciences Lab.
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Oak Consumption by Cattle in Arizona

G.B. Ruyle, R.L. Grumbles, M.J. Murphy, and R.C. Cline

Cattle poisoning from consumption of oak leaves, buds, and
acorns is widespread throughout the United States. The out-
break of oak bud poisonings that killed thousands of cattle in
Californiaduring 1985 exemplifies the potential hazards that
exist when livestock graze oak rangelands. Oak poisoningin
cattle is generally a seasonal problem, occurring in the
spring when new buds offer early green forage, and in the fall
after acorns drop. The most likely toxic principles are tannic
acids, or tannins. The level of toxicity is variable but poison-
ing problems can occur regardless of the plant part con-
sumed (Kingsbury 1964, Panciera 1978).

Cattle can consume up to 50 percent oak buds and leaves
in their diet without signs of poisoning but greater amounts
lead to clinical toxicosis and death (Kingsbury 1964, Dolla-
hite 1966). Tannin levels in oak may range from 2 to 6 percent
(Dollahite et al. 1966). After ingestion, oak tannins are
broken down into gallic acid and pyrogallol, chemicals toxic
to cattle (Sandusky et al. 1977). Tannic acid toxicosis causes
renal disease and subsequent kidney failure (Panciera 1978).

The initial clinical signs of oak poisoning in cattle include
gauntness, listlessness, and constipation, followed by diar-
rhea, excessive thirst, and frequent urination (Kingsbury
1964). Rumen and renal function are reduced (Sandusky et
al. 1977, Panciera 1978). Necropsy and histological findings
are well-described (Sandusky et al. 1977, Panciera 1978),
and should be easily recognized by a veterinarian. Histopa-
thologic lesions are marked, and with the history of ingestion
of oak leaves and necropsy lesions, a firm diagnosis can be
made.

Oak consumption by cattle may also contribute to general
unthriftiness of the cow herd long before the induction of

Authors are range management specialist, Division of Range Management;
Mohave County agriculture agent, Arizona Cooperative Extension Service;
range technician, Division of Range Management, University of Arizona Tuc-
son 85721; and manager, Wagon Bow Ranch, Kingman, Arizona 85401.

Arizona Agriculture Experiment Station article 4081.

Shrub live oak distribution in Arizona. The twelve designated
areas correspondto Table 1, and indicate general locations where
cattle fecal samples containing oak were collected.

classical signs of toxicosis since tannins have negative
effects on forage digestibility (McLeod 1974, Provenza and
Malechek 1984). High levels of condensed tannins in live-
stock diets may depress protein and fiber digestion (McLeod
1974). It seems likely, therefore, that moderate levels of oak
consumption by cattle, while notinducing the classical signs
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Table 1. Cases where more than 10 percent oak was found in cattle
fecal samples analyzed from 1981 to 1985 by the Range Animal
Diet Analysis Laboratory, University of Arizona.

Number

. X %

Month Areal  ofcases  Oak species in di;t
January 1 3 Quercus turbinella 18
4 5 Quercus turbinella 48
5 1 Quercus turbinella 26
9 1 Quercus turbinella 22
11 1 Quercus turbinella 16
February 4 8 Quercus turbinella 45
9 1 Quercus turbinella 12
12 2 Quercus turbinella 34
March 4 2 Quercus turbinella 15
5 1 Quercus turbinella 40
12 2 Quercus turbinella 41
12 1 Quercus emoryi 25
April 4 2 Quercus turbinella 38
11 1 Quercus turbinella 49
12 1 Quercus turbinella 12
May 1 3 Quercus turbinella 34
4 1 Quercus turbinella 10
9 1 Quercus turbinella 32
12 1 Quercus turbinella 26
June 1 4 Quercus turbinella 13
9 1 Quercus turbinella 15
12 1 Quercus emoryi 13
July 4 1 Quercus turbinella 12
9 1 Quercus turbinella 25
September 12 1 Quercus turbinella 12
October 9 1 Quercus turbinella 49
November 4 2 Quercus turbinella 17
9 3 Quercus turbinella 44
12 1 Quercus turbinella 52
12 1 Quercus hypo- 12

leucoides

December 4 2 Quercus turbinella 44
9 3 Quercus turbinella 42

'Corresponds to one of twelve areas designed on map illustrated in figure 1.

of poisoning, may well reduce overall herd productivity on
rangelands where oak is a major component of the vegetation.

Twelve species of oak occur in Arizona (Kearny and Pee-
bles 1960), of which, shrub live oak (Quercus turbinella) has
the widest distribution. Oak has been implicated in numer-
ous cattle poisonings in Arizona but is also suspected of
causing reduced performance in range cow herds whereitis
thought to become a diet mainstay during certain seasons.
To better document oak consumption by cattle in Arizona,
we consulted files from the Range Animal Diet Analysis
Laboratory at the University of Arizona. From over 6,000 diet
samples on record, 438 contained some level of oak. From
these, we compiled 60 cases where oak was found to average
at least 10 percent of the diet based on two or more samples
submitted from one location. Single animal samples and
diets of less than 10 percent oak were omitted. Recognizing
the shortcomings of the fecal analysis technique and that the
entire state was not evenly represented in the records, we
feel the data offer insights into conditions whereby oak may
be consumed by cattle in deleterious quantities.

Shrub live oak in Mohave County, Ariz.

The major oak species consumed by cattle in Arizona is
shrub live oak. Primary areas where oak is seen in cattle diets
are in northwestern and southeastern Arizona where major
belts of oak occur although oak is present throughout the
state. Secondary species include emory (Quercus emoryi)
and silverleaf oak (Quercus hypoleucoides). These records
show oak is an important diet constituent to cattle year
around. Samples containing oak were collected in all months
except August (Table 1). Cow diets in Arizona
contained highest amounts of oak from December through
April, ranging from 35 to nearly 40 percent. These levels,
although not fatal, could seriously reduce cow performance.
July, August, and September seem to be months when rela-
tively little oak is consumed by cattle because the warm-
season grasses provide the major forage on most Arizona
ranges.

At low levels, oak is an important winter forage, but as
tannin levels increase in cattle diets, roughage digestiblity
may decrease. The subsequent reduction in energy and pro-
tein may cause problems not seen in seriously poisoned
cows. Lower cow herd performance may manifest in de-
creased calf crops and calf weaning weights as has been
witnessed on ranches in northwestern Arizona.

The obvious suggestion of using oak-free pastures is not
helpful where entire ranches are covered with oak. However,
oak-free pastures could be developed, ideally combined with
the establishment of cool-season grasses. Although expen-
sive, a good supplemental feeding program may be required
during critical periods on ranches where oak poisoning is a
problem. Calcium hydroxide, added to supplemental feeds
atlevels less than 10 percent, can prevent oak intoxication in
cattle (Dollahite et al. 1966). The calcium hydroxide concen-
tration must be low enough for the feed to be palatable but
high enough to act as a tannin antidote. Calcium hydroxide
is corrosive so care must be taken when handling the
chemical.

Where oak is a problem on ranches, the critical periods
when high oak consumption is most likely to reduce cattle
performance must be identified. We recommend that ranch-
ers provide cow fecal samples for analysis on a monthly or
bi-monthly basis to estimate diet composition. Good grazing
management, combined with a supplemental feeding pro-
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gram, may then be developed to deal with problems.
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Succession in Pinyon-Juniper Vegetation in New Mexico
Martin R. Schott and Rex D. Pieper

Pinyon-juniper is a major vegetation complex of the
southwestern United States. One-seed juniper and pinyon
are the major species of the complex in central New Mexico.
Since settlement of the Southwest by Europeans, this vege-
tation type has increased in distribution and density of indi-
vidual trees (West et al. 1975). A decline in forb and grass
production accompanied these increases (Johnsen 1962).
Because of the decline in forage production, land managers
have attempted various types of pinyon-juniper control,
often without an understanding of the ecology of the com-
plex or an idea of how the vegetation will respond to the
treatment. For example, cabling has been used extensively in
the Sacramento Mountains of southcentral New Mexico as a
form of pinyon-juniper control. Larger trees are pulled out of
the ground, but many smaller trees and shrubs survive the
cabling. The successional pattern following cabling and
other types of disturbance is not understood for many areas
in New Mexico.

Research concerned with secondary succession of pinyon-
juniper communities where one-seed juniper and pinyon are
the dominants has not been extensive. This article presents
the result of several studies on pinyon-juniper succession in
the Sacramento Mountains in south central New Mexico.

Factors Influencing Succession

Soil depth and the amount of rockiness in the upper soil
horizons have a major influence on succession after a com-
munity is cabled. Succession after cabling was examined on
two different soils: a Lithic Haplustoll rock outcrop complex
and a Lithic Haplustoll. Each soil supports a different associ-
ation, and the successional pattern on each soil is different.

Most studies reported several stages of succession: forb,
grass, grass-shrub, shrub and climax. Succession on the
Lithic Haplustoll rock outcropping complex does not have
the grass or shrub stages. Rocky, broken soils tend to restrict
the vegetative spread of blue grama and wavyleaf oak, and
other species that spread vegetatively. Thus, the grass and
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shrub stages are not evident on this type of soil. On deeper
soils these stages do develop during succession (Table 1).

Shrubs and trees are restricted to soil patches between the
rock outcrops. Because of the patchy soil, little interspecific
competition for moisture occurs between the shrubs and
trees, except for the patches of soil where wavyleaf oak and
junipers occur. Because of the separation, wavyleaf oak is a
member of the climax community on these soils.

Pinyon was the only tree that increased in coverage in the
28 years after cabling. Compared to junipers, it is a fast-
growing species that produces seeds at younger ages. Both
one-seed juniper and alligator juniper grow and mature
slowly. Germination trials indicate young one-seed junipers
produce seeds of low viability. Apparently, most juniper
establishment after cabling is from seeds already on the site
at the time of cabling, or seeds brought in by an animal
vector. One-seed juniper seeds can remain viable for 20
years. Trees that become established require a minimum of
10-30 years of growth to produce seeds. Except for seeds
that did not germinate and those brought in by animals, a
seed source is not available until the established trees have
matured. Lack of a continuous seed source and the slow
growth of junipers accounts for the lack of increase in can-
opy 28 years after cabling.

Successional Patterns

The Lithic Haplustoll supported a pinyon-juniper/blue
grama habitat type. Secondary succession of this habitat
type after cabling is similar to the general successional mod-
els of Arnold et al. (1964) and Barney and Frischknecht
(1974). Initially, the community is dominated by perennial
grasses and forbs. An annual community may develop if
perennial grasses were not common to the area before
cabling. Shrubs such as wavyleaf oak and skunkbush gradu-
ally begin to dominate the grass-forb community, after
which pinyons and junipers become established under the
shrub canopy. Trees finally dominant the area. Rate of suc-
cession after cabling is faster than that proposed by the
general models, but these were based on succession after
catastrophic fire where more plants are destroyed.

Rate of succession after cabling depends on community
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Table 1. General pattern of succession on cabled pinyon-juniper woodlands on two soil types.

Seral Stages

Original Conditions 1 2

3 Climax

General successional
model

Annual forb Grass/forb

Lithic hapustoll Annuals and perennials
from seeds which disperse
readily; surviving peren-

nials. wavy-leaf oak)

Lithic hapustoll-Rock

Annuals and perennials
outcrop complex

from seed which disperse
readily; surviving peren-
nials.

Perennial grasses and
forbs with establishment
and spread of shrubs (esp.

These stages absent or poorly represented. Rock out-
crops restrict vegetative reproduction.

Shrub/grass Pinyon-juniper

Shrubs dominant; shade
conducive to tree
establishment.

Pinyon and juniper
dominating. Pinyon
eventually dominant.

Pinyon dominating
Climax with juniper.

structure before cabling. If the community had a large can-
opy coverage of mature junipers and pinyons with few juve-
nile trees, and little or no wavyleaf oak or other shrub cover
before cabling, succession will be slow. Heavy shading by
trees and litter accumulation generally suppresses grass
cover. Because of the initially sparse grass cover, the grass
stage requires longer to develop. Scarcity of oaks before
cabling results in the shrub stage taking longer to develop.
Finally, the lack of young trees would result in fewer trees
surviving the cabling. Trees that survive the cabling will pro-
duce seeds earlier than trees established after cabling.

Succession on Lithic Haplustoll soil depends on the spe-
cies composition before cabling. If there is enough grass
present, a grass stage develops quickly. A relatively com-
plete grass cover slows the establishment of shrubs and
trees. In contrast, a grass stage that developed slowly on an
area with some shrub and tree cover after cabling will be
short-lived. If an area does not have many shrubs, the shrub
stage develops slowly. Age structure of the pinyons and
junipers before cabling also influences succession. If there
are many older trees and few young trees, cabling will des-
troy most of the trees. Except for the seeds already on the
area before cabling, there would not be a seed source until
trees that became established after the cabling have matured.
Seeds from young trees are not highly germinable. Trees
established after the cabling are from the seeds already on
the area before cabling, or brought in by an animal vector.
Thus, the shrub-tree and climax stages will require time to
develop. However, if the stand had many young trees before
cabling, more trees will survive the cabling and succession
will have been much faster.

Interspecific Relations

Interactions among the species change as succession
occurs. If a grass-forb stage develops without many shrubs
or trees present, the grass interferes with establishment of
shrubs and trees, except during favorable moisture years. A
good grass cover limits shrub and tree establishment in most
years by reducing the available space and moisture. During
favorable growing years, shrub and tree seeds germinate
and develop a root system that extends deeper than most of
the grass root systems, ensuring rapid establishment (Johnsen
1962). If the grass-forb stratum were poorly developed,
shrubs and trees are established more readily.

Junipers and pinyons usually become established under

the canopy of a shrub or tree. However, one-seed juniper
seldom gets established under another one-seed juniper.
One-seed juniper litter appears to have an autopathic effect
on seed germination. Burkhardt and Tisdale (1976) found
that soil surface temperature on open areas can get hot
enough during summer to kill the cambium of western
juniper seedlings, resulting in mortality of the seedling. In
contrast, soil surface temperatures under the canopy of a
shrub or tree are not as high. Reduced soil surface tempera-
tures may account for the establishment of pinyons and
junipers under the crown of a shrub or tree. Pinyons do not
appear to be sensitive to the chemicals in juniper litter
because they are often found growing beneath junipers.
Pinyons also appear to be more shade tolerant than one-
seed junipers because young pinyons are often found in
climax communities while young one-seed junipers are
uncommon.

Competition for soil moisture between grasses and shrubs
is greatest during germination and establishment of shrubs.
However, after the shrubs are established, there would prob-
ably be some separation in their rooting zones, which redu-
ces the direct competition for soil moisture. Wavyleaf oak,
the dominant shrub on this habitat type, spreads vegeta-
tively, forming oak patches. As the patches grow, the less
shade-tolerant grasses die. These patches increase in size
and height as the oak grows. Also, tree establishment in the
wavyleaf oak patches occurs primarily during favorable
growing years. Competition for soil water between the oak
and the trees is greatest during initial establishment of the
trees. After establishment, trees seem to have the competi-
tive advantage over the wavyleaf oak.

Wavyleaf oak and one-seed juniper have higher water
potentials on the more recent cablings than on older cablings.
As the cabling becomes older, water potential of wavyleaf
oak becomes more negative, and as the community nears
climax the water potential becomes less negative. These
data on plant water status suggest wavyleaf oak is a mid-
seral species.

Water potential of one-seed juniper becomes more nega-
tive as the community gets older, reaching its most negative
water potential in climax communities. These results, when
combined with the fact that young one-seed junipers are
seldom found in climax communities, indicate one-seed
juniper is a late-seral species. On these shallow soils, roots of
one-seed juniper and wavyleaf oak occurred at the same
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depth and probably competed for soil moisture. One-seed
juniper appeared to have the competitive advantage for soil
moisture over oak.

Trees also have a competitive advantage for light because
of their greater size. There appears to be little or no competi-
tion for soil moisture on deeper soils between wavyleaf oak
and one-seed juniper. There may be a separation of rooting
zones on deeper soils, while the rooting zones were similar
onshallow soils because ofthe restrictive layer. Pinyons showed
little or no difference in water potential in different seral
communities. This lack of change in water potentials indi-
cates pinyon was the climax species of the association. Also,
young pinyons are often found in climax communities. There
appears to be little competition for soil moisture between
pinyon and the other species.

Succession in Tree Pits

Cabling destroys the larger pinyons and one-seed junipers
by pulling them out of the ground. Uprooting the trees
results in pits where the trees used to stand. Size of the pits is
afunction of tree size, soil depth, and parent material charac-
teristics. Larger trees have larger root systems, which hold
more soil and rock when trees are pulled from the ground.
The amount of rock attached to roots determines the amount
of soil removed when the tree was pulled out of the ground.
Rock kept the soil from falling back into the pit when the tree
was removed. The softness and the degree of fracturing of
the parent material determines the amount of root penetra-
tion into the parent material, which affects how much rock is
attached to the roots. Increased soil depth, up to a point,
results in deeper pits. If the parent material is relatively deep,
roots would not be attached to any rocks, and the soil will not
stay attached to the roots, resulting in shallower pits. One-
seed junipers have larger lateral root systems than pinyons,
and cause largr pits when uprooted.

Plant succession in the pits follows the general succes-
sional models. However, in contrast to the rest of cabled
area, succession in the pits takes much longer. When trees
are pulled out of the ground, seeds under the tree are
removed. Also, much of the soil profile is removed with the
tree, leaving bare mineral soil of the lower soil horizons.
Seeds have to get into the pits before plant establishment
can occur. Plants with a good seed dispersal mechanisms
probably occupy the pits first; these are probably annual
forbs. Perennial forbs and grasses are established nextin the
pits. Succession here is a slow process. After 28 years, most
pits have a perennial grass community and many are occu-
pied by creeping muhly, a seral species. Shrub and tree
establishment in pits is rare even after 28 years.

Management Implications

Succession after cabling of pinyon-juniper communities
of south-central New Mexico is influenced by several factors:
soil depth, degree of rockiness, and community structure
before cabling. Rocky soils limit the spread of rhizomatous
species and cause great variability in micro-climate over an
area. Soil depth influences the species and their occurrence
on a given area and the amount of competition between two
or more species. Community structure before cabling, to a
large degree, determines successional rate and direction.
High grass coverage slows establishment of other species,
and low grass coverage favors the establishment of other
species. Low shrub cover before cabling results in the shrub
stage being slow to develop, while high coverages resultin a
rapid development of the shrub stage. Stands with few young
trees before cabling have lower successional rates than
stands with large numbers of young trees. Finally, the spe-
cies of the young trees influences succession. If the young
trees are junipers, succession will be slower than if the trees
are pinyons.

Successful conversions of pinyon-juniper communities
depend on those factors that influence succession. Cabling
pinyon-juniper communities that occurred on rocky shallow
soil failed to result in a measurable increase in forage.
Cabling pinyon-juniper stands that occurred on less rocky
soils resulted in more forage being produced. However, over
28 years the increase has disappeared. Cablings on deeper
soils generally resulted in more grass. However, if the stand
had many shrubs or young trees before cabling, the gain
would be shortlived. Therefore, to increase the success of
pinyon-juniper conversions, stands should be selected with
few young trees and shrubs, and at least 15% grass coverage.
Also, cabling should be the first of two treatments. Fire,
herbicide or some other method should be used as a secon-
dary treatment about 5 years after cabling. Combination of
the two treatments should result in a long-term pinyon-
juniper conversion.
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Nebraska Range Management Cooperative Committee

Arnold J. Bateman, Patrick E. Reece, and Curtis W. Bates

Reductions in both State and Federal budgets have made it
increasingly more difficult for agencies and institutions to
provide adequate services and educational programs to
Nebraska’s range industries. Nebraska’'s rangeland resour-
ces provide one of the finest livestock producing areas in the
world, abundant wildlife habitat and recreational opportuni-
ties. The health of Nebraska's rangeland has a direct influ-
ence on the State’s water resources and agricultural econ-
omy. Each of these uses is important to the people of
Nebraska and requires proper management to gain the max-
imum long-term benefits. Joint cooperation by agencies,
organizations, and institutions that have management, ser-
vice, and education responsibilities has provided an aggres-
sive program for the care of rangeland resources that
account for 52 percent of Nebraska's total land area. Fifteen
Federal, State, and private agencies, organizations, and
institutions including the Governor’s Office have organized
the Nebraska Range Management Cooperative Committee
to help meet the challenge of providing assistance to the
ranch industry. This Committee structure has allowed more
open communication among each of the representatives and
now provides a vehicle to facilitate joint cooperation in areas
of common interest.

The Committee believes that it is possible to coordinate
program efforts of different agencies, organizations, and
institutions in areas of common interest to minimize overlap
and maximize total efficiency. Coordinated efforts willimprove
quality of educational and technical programs and increase
assistance to range resource users and owners. Current
areas in which the Committee is working to increase cooper-
ation include: sharing available educational and technical
information through joint training programs, development of
public awareness programs, and cooperative grazing man-
agement programs.

Todevelop this cooperation and increased program empha-
sis, the Nebraska Range Management Cooperative Commit-
tee has established the following goals:

1. Bring agencies, organizations, institutions, and indi-
viduals together who have major interest and/or responsi-
bilities for range efforts in areas of shared concerns.

2. Foster cooperation at the State, District, Multi-County,
and County level which will resultin improving Nebras-
ka's range resources, including but not limited to for-
age, soil, water, recreation, and wildlife components.

Arnold J. Bateman, is Extension resource development specialist, Univer-
sity of Nebraska Panhandle Research and Extension Center, Scottsbluff,
Patrick E. Reece, is Extension range management specialist, University of
Nebraska Panhandle Research and Extension Center, Scottsbluff; Curtis W.
Bates, is Deputy Forest Supervisor, White River National Forest, Glenwood
Springs, Colo., formerly range and wildlife staff officer, Nebraska National
Forest, Chadron.

3. Cooperate in a manner which allows range manage-
ment staffs to be more effective in assisting users of
range resources.

4. Promote professional range educational programs by
sharing research and training information and provid-
ing opportunities for joint publications.

5. Provide a forum within which agencies, organizations,
and institutions can interact candidly and enthusiasti-
cally in the development and implementation of specific
goals.

The Nebraska Range Management Cooperative Commit-
tee concept was initiated by repesentatives from the Univer-
sity of Nebraska Panhandle Research and Extension Center
and Nebraska National Forest Service. The initiators of the
Committee identified agencies, organizations, and institu-
tions with major range responsibilities in Nebraska, and then
asked each of the administrators for their supportin organiz-
ing the Committee. A Joint Statement of Intent was prepared
and a signing ceremony with various agency administrators
was held at the Governor’s Office. Signed copies of the Joint
Statement of Intent were given to each signee to display in
their office. Obtaining this administrative support has been
vital to the success of the Committee because all participa-
tion is on a voluntary basis.

The Committee has adopted By-Laws and prepared Arti-
cles of Incorporation. The Committee By-Laws allow for
each of the 15 agencies, organizations, or institutions to have
one voting representative, appointed by their administrator,
to serve on the Committee. Alternate representatives can be
appointed by each administrator as needed.

Nebraska Range Management Cooperative Committee
Members

Agriculture Research Division, University of Nebraska-Lincoln
Agricltural Stabilization Conservation Service

Cooperative Extension Service, University of Nebraska-
Lincoln

Natural Resources Commission

Nebraska Association of Resources Districts

Nebraska Board of Educational Lands and Funds

Nebraska Branch-Center for Holistic Resource Management
Nebraska Department of Roads

Nebraska Game and Parks Commission

Nebraska Forage and Grassland Council

Nebraska National Forest

Nebraska Section-Society for Range Management

Nebraska Stock Growers Association

Soil Conservation Service

United States Fish and Wildlife Service, Region 6

In preparing the Committee’s Plan of W