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Executive Vice-President's Report
I previously shared with you information from a meeting on invasive
weeds that came out of a conference held in Denver in September
of 1995. A second meeting on the
same subject was held in Ft.
Lauderdale, Florida later in 1995.
Issues arising from those two meet-

their occupancy of natural areas, highway and railroad
right-of-ways, waterways, wildlife refuges, and industrial
sites.

Rangeland scientists have studied the problem of invasive plants from a ecological perspective for many years.
Dr. James Young, for example, was one of the first that I
know about to use the term "invasive plants" and I believe
he coined the term "biological suppression" to describe his
ings were further discussed conceptsfor ecologically managing these pests. While
through facilitated meetings orga- invasiveweeds remain an agricultural problem, they are no
nized by the Western Weed longer just an agricultural problem. Many now perceive
Committee
Coordinating
(WWCC) at their regular meeting them as a form of biological pollution whose adverse
in Albuquerque, New Mexico in March, to look at develop- impact on wildlife and other native organisms is only beginning to be appreciated;however, their impact on rangeland
ing a national strategy.
The Society for Range Management, in conjunction with ecosystems has been known for some time. Agriculture
the WWCC meeting, joined with private industry, state and and natural resource managers now have many new allies
federal government, commodity, resource and other non- in fighting these pests, but we need to recognizethat these
profit organizations in a facilitated meeting to determine if it new allies bring with them a more complex and diverse set
was possible to develop a common vision, mission and of issues.
I personally believe that it is essential for agriculture to
objectives for managing invasive weeds. The number of
remain
active and involved with this coalition. Agriculture's
invited
to
was
limited
organizations
participate (about 20)
available
that
number
could
have
douresources;
by
easily
heritage of voluntary programs accomplishedthrough
bled based on interest in managing these extremely research, education and technology transfer continues to
be one of the best models ever developed. And I would
aggressive plants. Theoutput fromthat meeting follows.
This group named itself the National Weed Coalition. argue that it is the very best for addressing diverse and
TheirVision: We are an inclusive, influential, national coali- widely dispersed problems occuring across the landscape,
tion of organizations whose goal is to minimize the threat encompassingboth public and private land. Agriculturealso
from aggressive, invasive plants to all land and water needs to do a better job of educating our new allies about
ecosystems. Their mission: The Coalition provides leader- the tremendous value of incentives for recruiting private
ship and encourages development of policies, strategies land owners to assist in and thereby become knowledgeand incentives to manage invasive plants. The Coalition able of the program,problems and opportunities.
resolves conflict, removes barriers and encourages
Among the worst of these invasive weeds and with the
resource development necessary for effective invasive current technology available, I cannot visualize control, and
plant managementthrough the strength of its diverse repre- can only think in terms of management and containment.
To achieve just that on an annual basis will require
sentation and through sponsoring collaborativeforums.
First year priority tasks: 1. recruit partners not yet at the resources beyond my ability to comprehend and calculate.
table, 2. promote awareness via newsletters, etc. within To achieve a measure of control will require programs akin
each coalition member's organization, 3. collect existing to the adopt-a-highwayprogram—themodel used for highwhite papers as reference for creating a Coalition white way cleanup: one mile at a time, with thousandsof individupaper and, with these citations, review and sign support, 4. als and groups accepting responsibilityfor their own "mile".
support the Intermountain Noxious Weed Advisory Each year, nay each day, of delay increases the problem.
Council's effort to redirect and increase the priority for fed- One estimate is 14% annually if unchecked (at that rate it
eral funds going toward invasive weed control. One or more would double in 5 years). Weed scientists believe the pests
individuals was named to follow through on accomplishing tend to increaseexponentially.To have a significant impact
will require a level of national resolve similar to that manieach of these tasks.
Weeds have traditionally been an agricultural problem. fested upon our entrance intoworld war II. Is that possible?
The old paradigm goes something like this: weeds compete Perhaps. Individualscharged with control responsibilityfrewith agricultural plants and that competition reduces com- quently describe it as a war. If we don't begin now, then
modity production. Farmersand ranchers have an incentive when?—Bud Rumburg,SAM, EVP.
to control weeds because it increases commodity production; therefore, weeds are an agricultural problem. The paradigm has changed. Invasive plants continue to increase
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Habitat Restoration—Solvingthe Puzzle

of Wildlife Diversity in Texas
Matt Wagner and Jenny Pluhar

Texas is blessed with over 170 million acres of mostly rural countryside. From ChihuahuanDesert to pine forests, over 97% of this acreage
is managed by private landowners.Privateland stewardshipinsures the
perpetuationof wildlife habitat through sustainableagriculturaland
wildlife managementpractices.
As a public land steward,the Texas Parks and Wildlife Department
(TPWD) hasbeen engagedin habitat restorationon wildlife management areas, state parks, and state natural areas totalling over one million acres. Although managementobjectives differ among these land
areas, quality wildlife habitat is a common goal to meet the needs of
folks wishing to hunt, camp, watch wildlife or simply enjoy the outdoors.
Consider all that has been learned about creating habitat for game
species like white-tailed deer. Opinions from different areas of the state,
and even within the same area still vary widely on the issue. How is an
agency charged with the managementof all wildlife going to deal with
nongame species which we know relatively little about?
One approach may be to concentrateon restoringwhat is known to
be missing in the habitat puzzle, instead of focusing on the biological
aspects of the wildlife themselves.Like ajigsawpuzzle missing a few
pieces, changes in wildlife populationstoday are a reflectionof missing
habitat pieces lost over time. Thegeneral picture is still visible, but a
few pieces have been lost. As grasslands are convertedto shrublands,
forests are convertedto pasture,wetlands are drained, exotic species
proliferate, and bottomlandhardwoodscontinueto be lost, dramatic
changes in wildlife populationshave been occurring.The physicalstructureof habitat reflectsthe function of that habitat, and whatkinds of
species will finda home there. As habitat changes, either due to natural
factors (flood, drought, fire, etc.) or by the hand of man, so will the
wildlife populationsthat depend on that habitat.

Jim

RANGELANDS 18(3), June 1996

89
gate fragmentation,as wellas a linking remaininghabitats along common
corridors such as drainages and fence
lines.

Bright Leaf isa 200 acre urbannaturalarea in upsale WestAustin. Photo byMatt Wagner

Restoringhabitat actually re-creates
important missing pieces in the natural
system, and may provide refuge for a
whole suiteof wildlife species not considered previously in management
plans for a particular site. Examples of
restoration of tallgrass prairie, freshwater marsh, oaksavannahs,subtropical thorn woodlands and semiarid
grasslands can be seen on TPWD
holdings.Land restorationtechniques
are many, and include prescribed
burning, selective herbicidetreatments, various mechanical techniques, managed grazing by livestock,
and enhancementof natural means
like seed dispersal through wind,
water and animals.

Fragmentationis not always bad.
Row crops were fragmentedwith permanent grass cover when lands were
enrolled in the ConservationReserve
Program.A parking lot can be fragmented with islands of native plants.
Habitat fragmentationwill continue as
long as people need placesto live and
work. Resourcemanagers are forced
to look at restorationas means to miti-

Thegreatest threat to wildlife habitat
in Texas is the subdivisionof large
land holdings intosmaller tracts. More
than half of the populationof Texas is
located in six cities: Austin, Dallas, El
Paso, Ft. Worth, Houston and San
Antonio. As human populationscontinue to grow, resourcemanagers are
forced to developtechnologiesto
restore and maintainhabitat fragments
in order to support viable wildlife populations. Changes in land usefrom agriculture-basedto suburban development mean additionalhabitat fragmentation. Under these conditions,corridors or "linear habitats" are extremely
important. Fence lines, drainages, and
roadwaysare all potential linear habitatsthat, when linked together, can
form mutualcorridors for wildlife traveling between small blocks of habitat.
ConsiderTPWD5 Bright Leaf tract
in Austin, Texas. Bright Leaf is about
200 acres of prime live oak-juniper
woodlandcompletelysurrounded by
urban development,a true "island" of
habitat. This beautifulpiece of property harborsrare plants. Eventhe
endangered Golden-cheekedwarbler
nests here. Unfortunately,this urban
preservemay not meet the needs of

T

A termused a lot today is "habitat
fragmentation".Habitat fragmentation
occurs where discontinuousland use
creates irregular patches across the
landscape.Today, habitatfragmentationis occurring rapidly in suburban
areas as developmentexpands into
former farm and ranch operations.
Large land holdings are being subdivided. Roads, boundary fences, and
utility easementsare being constructed.

Chinese tallow threatens large areas of the Upper Texas Coast such as coastalprairie at
Peach Point Wildlife Management Area nearHouston. PhotobyMalt Wagner.
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Big BendRanch State Park in far West Texas is the largest TPWD holdingat270,000 acres.
Photo byMafl Wagner.

those special resourcesover the long
term.
If habitatsbecome fragmented
enough, the survival of organisms is
threatened. At Bright Leaf, an abundance of exotic landscapesare invading from the surroundingneighborhoods. The invasion of exotic species
into native habitats can devastate
wildlife populations.Seemingly harmless plants suchas Chinese tallow
and insects such as the imported fire
ant have altered entire ecosystems.
Thequestion is: Is there a way to
make tracts like Bright Leaf viable
ecosystems? Is there a way to maintainthe quality of these tracts so that
they can sustain wildlife populations
intothe future?
At the other end of the habitat spectrum is Big Bend RanchState Park.
As the largest land holding for
TPWD, it covers nearly
270,000 acres in West
Texas. It's a fragment,
a bigfragment, but
still a fragment.
To illustrate
this fact,
mountain lion
researchconducted on the area
reveals that the average
home range for adult male

lions is over 200 square miles. When
two or more male lions are involved,
this means much more habitat than
can be providedon the park alone. It
doesn't take long to realize that even if
enough money was made available to
purchaseland for public ownership,it
would never be enough to make a
substantialdifference for conservation
of some species in Texas.
As habitat in Texas continues to

change, some wildlife species will
decrease in number and some will
increase. Certainly, nothing will remain
the same. The job of resource managers is to balance the needs of all
wildlife by providing the mosaic of
habitats necessary to sustain popula-

tions over the long run. In Texas,
many challenges and opportunities lie
ahead as together we learn more

about the natural history of lesser
known species and integrate their
needs into existing plans for private
and public property.

"Urban Sprawl and its Effect on
Rangeland Resources" will be highlighted at SRM's summer meeting in

San Antonio. Those attending will look
at rangeland resource management
from a somewhat different perspective
than the conventional. Field trips and
programs dealing with water issues,
endangered species, habitat restora-

tion, and many other exciting and
entertaining activities are planned as
well. Come and be ready to enjoy
yourself Texas style, learn a bit, and
carry home lots of new ideas!

Authors are Nongame Program Leader,
Texas Parks and Wildlife Department, 4200
Smith School Rd., Austin, Texas 78744, and
Range ConsultantfromCanyon,Texas
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Rangelands of the Chang Tang

Wildlife Reserve in Tibet
Daniel J. Millerand George B. Schaller

eastern part of the cious steppes and mountains that
Chang Tang Reserve sweep along northern Tibet for almost
based on our research in 800 miles east to west. The chang
the fall of 1993 and sum- tang, a vast and vigorous landscape
mer of 1994. We also comparable in size to the Great Plains
discuss conservation of North America, is one of the highest,
issues facing the reserve

most remote and least known range-

Region (see Map 1), the

depend upon. In the wildernessof

and the implications lands of the world. The land is too cold
these have for develop- and arid to support forests and agriculment, management and ture; vegetation is dominated by colddesert grasslands,with a sparse cover
conservation.
of grasses, sedges, forbs and low
shrubs. It is one of the world's last
Descriptionand
great wildernessareas.
Location
The Chang Tang Wildlife Reserve
was established by the Tibetan
Located in the north- Autonomous
Region governmentin
western part of the 1993 to protect Tibet's last, major
Tibetan Autonomous wildlife populationsand the grasslands
they
Chang Tang Reserve the Chang Tang Reservelarge herdsof
encompasses approxi- Tibetan antelope still follow ancient
mately 110,000 square trails on their annual migrationroutesto
A Tibetan nomad lady bundled up against the wind while miles, (an area about
birthing grounds in the far north. Wild
herding.
the size of Arizona), yaks, exterminated in most of Tibet,
and is the second maintain their last stronghold in the
he Chang Tang Wildlife Reserve, in
area in the world. The mountainsof the Reserve,and Tibetan
largest
protected
northwesternTibet, includes one of Reserve is
part of the chang tang wild ass still roam across the steppes.
the last, largely undisturbed rangeland
"northern
for
plains"),the spa- The reserve retains a grassland
(Tibetan
ecosystems in the world and provides
habitatfor a diverse assemblageof wild
ungulate species, several of which are
endangered and endemic to the
Tibetan Plateau. The southern and
westernmostparts of the Reserve also

T

afford grazing for Tibetan pastoralists
and their livestock. Geographicallyisolated, and, until recently, off-limitsto
Westerners,the Reserve's rangelands
and its wildlife have been little studied.
A cooperative wildlife conservation
program in the Chang Tang Reserve

between the Wildlife Conservation
Society and the Tibet Forest Bureau
began in 1988 with rangeland surveys
and investigations on the distribution
and status of wildlife, primarily large
ungulates. This paper provides an
overview of the rangelands,wildlife and
pastoral production systems in the

MAP
1
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ecosystem largely unaltered by
humankind, of broad, rolling steppes
broken by hills and snow-capped
mountains and large basins often with
saline lakes.

There are no major rivers in the
reserve; all drainage is internal.
However, the headwaters of the
Yangtze River are located just outside
the reserve in the southeast. Most of
the Chang Tang Reserve lies at elevations between 14,500 to 16,500 feet
and a number of peaks rise to elevations over 20,000 feet. The Kunlun

Mountainsand the boundary of the
Xinjiang Uygur Autonomous Region
define the northern edge of the
Reserve. The eastern limit of the
Reserve follows the border of Qinghai
Province. The "northern road", which
crosses Tibet from east to west and
continuesto Xinjiang, marks partof the

southernand western limit.
The climate of the Reserve is harsh
with no frost-freeseason. Daytime temperatures in July and August may
reach 75° F, but in most places, even
in the height of summer,nighttime temperatures are often below freezing.
Winters are extremely cold and windy
with temperaturesthat drop below —40°
F. Annual precipitation ranges from
about 12 inches in the southeast to
less than 4 inches in the northwest,and
about 75 percent occurs during the
months of July, August, and
September, much of it as snow and
sleet. Large areas have permafrost2—3
feet below the surface and these may
become quagmires in the summer,
making vehicle travel difficult.

Rangelands in the southern part of the Chang Tang Reseive at 14,500 feet used for
grazing by Tibetanpastoralists.

Much of the alpine steppe is dominated by a plant communitycharacterized
We categorizedthe rangelandsof the by a Stipa, often known as purple
Reserve into three major vegetation feathergrassfor its tong,feathery awns.
types: alpine steppe, desert steppe, Vegetationcover in these rangelandsis
and alpine meadow. The alpine steppe usually a meager 10 to 15 percent.Two
is the dominant type in the southern species of Stipa make up 50—60 perhalf of the Reserve and provides the cent of total vegetation composition.
most important grazing land for wild Other Gramineae include blue grasses
ungulates and livestock. The desert and sedges, comprisinganother 15—20
steppe is found in the uninhabited percent of total vegetative composition.
northern part of the reserve and the Common forbs were a
tiny Potentila, a
alpine meadowis located mainlyin the species of Leontopodiumand legumes
southeasternmarginof the reserve and of the
genera Oxytropis and Astraalong streams elsewhere.
galus; making up 10—15 percent of vegetation composition. Low to procumbent shrubs such as Ceratoides cornTable 1. ComposItion of vegetation (by percentage)of plant communities in the eastern
Chang Tang WUdilfe Reserve, Tibet. Based on transects with a 0.25 m" circular plot. pacta, Potentillasp., Myricariaprostrata
Fall 1993 survey.
and Ajania fruticolosa are also found
locally in Stipa rangelands.
Mountain
Carex
Stipa'
In the alpine steppe, ungulates such
Meadows
Steppe
Steppe
as Tibetan gazelle are selective feeders, concentrating on particular forbs.
Number of Plots
180
60
40
Tibetan antelope, blue sheep and
%
Bare
Ground
84.5
76.4
89.4
Average
13.9
22.1
9.5
Average % Vegetation
argali are mixed feeders, consuming
1.6
1.5
1.1
Average% Litter
both graminoids and forbs while the
GRAMINOIDS
larger ungulates like wild yak and
Grasses
Carexmoorcroftii
Kobresiaspp.
FORBS

DWARF SHRUBS

Rangelands

61.9

29.7

3.0

5.3

42.8
38.6

12.4

17.5

10.1

17.8

35.0

5.7

12.2

6.4
2.7

Tibetan wild ass consume mainly
grasses. In winter, herds of wild ass
and Tibetan antelope congregate on
the extensive Stipa rangelands in the
southernpartof the Reserve.
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On mountain slopes the alpine layer and vegetation is dominated by
sedges of the genus Kobresia. These
meadowsusually have a rich forbcomponent with genera such as Bistorta,

steppe flora tends to be more diverse
than on the plains. In this type, grasses
only make up about 30 percent of total
vegetation composition and only about
half of it is Stipa. Other grasses, such
as species of Elymus, Deyeuxia, Poa
and Festuca are also common, and

Gentiana, Pedicularis. They are normally fed by snow and glacial melt
springs. Such riparian areas initiate
plant growth earlier than other habitats
which depend on summer precipitation

species of Kobresia sedges often
amount to 15 percent of total composi- for growth.
We found rangelands in the reserve
tion. A variety of forbs comprise 40 to
to
be spatially heterogenous ranging
50 percent of total vegetative composifrom patch to landscapescales in comtion. These alpine grass-meadowsproand productivity.
Tibetanwild ass.
vide forage for all species of wild ungu- position, structure
limited
in
overall plant
Although
fairly
lates including blue sheep and Tibetan
species richness the rangelands are ment. The Chang Tang Reserve now
argali.
neverthelessquite diverse and provide
the last and best place
In the desert steppe, which extends habitat for six
wild ungulate species representsmost of these
species a
across the northern part of the reserve, and four domesticlivestock
affording
species as future.
communities
are
often
dominated
plant
well as a variety of large predators,
We were especially interested to
by the sedge, Carex moorcroftii, and small mammalsand birds.Thediversity
learn
how the wild ungulates coexist.
the shrub Ceratoides compacta. This in the
is often subtle and With
vegetation
plant
species few and vegetation
type is found on sandier soils and easily overlooked, yet it is frequently
cover
do the species compete
sparse,
are
still
of
part
although Stipa grasses
the delicate differences that define
the community they are eclipsed by movements and foraging behavior of for forage with each other and with livestock? The growing season is short,
Carex moorcroftii.The forb component both wildlife and domesticanimals.
from
late May or early June until
in this type is also reduced,often makSeptember,
making nutritious green
ing up only 5 percentof total vegetation
available.To assess
forage
only
briefly
Wildlife
composition. Expanses of Carex are
the impact of wildlife on the rangelands
more common as one travels north in
The Chang Tang supports a unique we hadto censusanimals, plot distributhe Reserve. Low sand dunes are
sometimesfound in these grasslands.
community of large mammals that tion, and study food habits, the last by
The alpine meadow vegetation type includes six wild ungulate species — collecting droppings for analysis of
is found in the southeasternportion of chiru or Tibetan antelope, Tibetan plant fragmentsin them.
The chiru, more than other species,
the Reserve,which receives more pre- gazelle, Tibetan argali, blue sheep,
the Chang Tang ecosystem. A
defines
cipitation, and also along rivulets else- kiang or Tibetanwildass, and wildyak. few small chiru
populations are sedenwhere. Plant communitieshere are All but the blue sheep occur only on the
but
most
animals
are migratory.
Tibetan
and
all
tary,
Plateau,
probably
characterizedby a thick turf or sod
evolved in this high and harsh environ- Chirus spend autumn and winter along

the northern margin of the alpine

-

_

______

Tibetannomad tents which are made out ofyak hair and are designed to withstand the
strong windsofthe Tibetanwinter.

steppewhere forage is abundant.They
rut there in December. In May, the
pregnant females with their female offspring of the previous year migrate
north, often in large herds numbering
several hundred individuals, along traditional routes for as much as 200
miles to give birth in the high and desolate desertsteppe.
Unlike chirus, Tibetan gazelles are
sedentary.They are usually alone or in
small herds, seldommore than a dozen
animals. Though still widespread on
alpine steppe, on plains as well as on
hills, they are highly dependenton

rangeland with a variety of forbs.

Consequently gazelles congregate in
certain localities and are absent from
much of the desert steppe in the north.
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Blue sheep are fairly common, with
herds sometimes numbering 50 or

more animals.They prefer habitat near
precipitousterrain, cliffs providing them
with refuge from wolves, which limits
their distribution. Argalis, large wild
sheep, were rare, found only in a few
places. Kiang are found mainly in the
alpine steppe where they congregrate
in herds of up to 300 animals in the fall,
after the rut. For much of the summer,
kiang roam singly or in small herds,
usuallywith fewer than 25 animals.
Wild yaks prefer to be in mountains
where they ascend to about 17,700
feet at the limit of vegetation. They are
often found on slopes near glaciated
peaks where there is fresh water, luxuriant plant growth along rivulets, and
terrain that enables them to shift seasonally up and down slopes for the
most nutritious forage. Bulls are often

alone or in small all-male groups,
whereas females with their offspring lesser extent chiru, sought out these
and any attending bulls are in herds plants, a selection especially evident
with 10—25 members and occasionally for the tiny Potenti/la. There was some
as many as 100—200. Such herds roam resource partitioning but considerable
widely, making seasonal shifts for 30 overlap remained. Dietsdiffered in proportion of plant types they ate, not of
miles or more.
These 6 ungulate speciesoverlapped plant specieseaten.
The harsh and high steppes of the
broadly in their use of terrain, although
blue sheep, argalis, and wild yaks were
usuallyin mountains.All six fed on only
a few plant species, mostly on Carex
moorcroftii and two kinds of Stipa as

well as on several forbs, including
legumes of the genera Astraga/us and
Oxyfropis, the cushion plant Leontopodium pusi/lum and the yellow flowered Potentilla bifurca. In summer,
when forage is abundantand nutritious,
competition is less likely than during
the long winter when leaves are dormant or dead. We collected fecal samples for analysis in October when temperatureswere at times 0° F and below
and winds fierce. Stipa was at that time
the principal feed of all species except
gazelle and argali. The coarse and
sharp-pointed Carex moorcroff11 was
much grazed by argali, blue sheep and
chiru, but not kiang. There were almost
no wild yak in our October survey area
and we obtained fecal samples the following June farther north after vegetation had begun to green in places. At
that time, yaks also ate Carex. Even
with forbs and shrubs scarce and dry,
gazelle, argalis, blue sheep, and to a

Chang Tang probably had a relatively
low density of wildlife even in the past.
Natural mortality is high. In October
1993 we noted that only about half of
the chiru females had an offspring at
heel and the following June only one
female in three had a surviving young.
Over half of the young had died in their
first year of life, probablyweakened by
snow and wind shortly after birth and
some killed by predators. Among the
predators, snow leopard are rare, confined to a few rocky ranges, and lynx

unavailable. The wild ungulates have
evolved to survive blizzards and predators but not the additional stress of
unrestrained huntingby people.

Pastoralists and Livestock
Production in
the Reserve

Although most of the Reserveis uninhabited, a belt of rangelands in the
southernpartsupports pastoralistsand
their livestock who for centuries have
managedto exist there, despite living in
one of the world's harshest environments and at altitudes as high as any
other people on earth. Today's northern-most grazing areas around the villages of Tsatsang, Garco and
Shuanghu, however, were settled less
are uncommon. However, wolves than a quartercentury ago by pastoralremain widespread,even though much ists who were moved north from the
persecuted by herdsmen. Once we administrativecenter of Xainza. Today,
observed a lone wolf pursue a chiru there are about 3,500 nomad families
herd and after a long chase pull downa and their livestock that depend upon
female.
grazinglands in the Reservefor a liveliSmall mammals, especially marmot hood. The average size of a nomad
and pikas are also important wolf prey. family in the Reserve is a little over five
Pika colonies are ubiquitous. Unlike members, making a total population of
marmots, pikas do not hibernate and about 19,000 people. These nomads
they thus are the year-roundbasic food maintain an estimated 1.5 million head
of many predators from upland hawks of livestock in the Reserve.
and saker falcons to Tibetan sand
Domestic yaks, which are descended
foxes and brown bears; even wolves from wild yaks, provide milk, meat,
subsist on them when larger prey is fiber, and dung and are also used as
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pack animals. Although yaks characterize Tibetan pastoralism, sheep and
goats are economicallymore important
in the reserve. Sheep are milked for a
few monthsin the summerand are also

an important source of meat for
nomads. Each nomad family will
slaughter about 40 sheep every fall for
its own consumption. Tibetan goats
producefine cashmerewool, which has
increased greatly in value in recent
years. Goats are also milked, giving
more milk for a longer period than
sheep.

Sheep are the most common domestic animal and comprise about 60 percent of the total livestock population,
goats make up 30 percent,yaks about
8 percent and horses only 2 percent.
Although the number of livestock per
family varies considerably depending
on range conditions, climate and an
individual's animal husbandry skills,
many herders interviewedin the southcentral part of the Reserve maintained
an average of 500 sheep and goats
and 20 yaks. In the eastern edge of the
Reserve, where rangelands are dominated by Kobresia sedge meadows
and are more productive than the arid
Stipa grasslands, the number of sheep
and especially yaks maintained by
nomads increases.
ThesurvivalofTibetan nomadstoday
indicates that many of the strategiesof
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animal husbandry and grazing man- kiang indeed subsist mainly on Stipa
agement developed centuries ago are duringwinter, and some competition for
well adaptedresponsesto environmen- forage no doubt occurs, but there is littal conditions found on the harsh tle evidence of rangelanddeterioration
Tibetan steppes. The fact that most yet. So far, problems betweenlivestock
nomads continueto live, and live well, and wildlife are more perceived than
is proofof the rationalityfor many tradi- real. Livestock numbers have not
tional Tibetan nomadic pastoral prac- reached a level where it has degraded
tices as a meansto convertforage from rangelands, except in the vicinity of a
cold, arid rangelandsintovaluable ani- few villages; the rangelands remain in
mal products.
good condition.And there are now few
wild ungulates.
Rangelands on alpine steppe that
ManagementIssues
belonged almost exclusively to wildlife
as recently as the 1960s are now setThe steppes of the Reserve are one tled, at least seasonally, to their northof the few rangelands in the world that ern limit. Beyond, good grazing is spohave been little affected by man and radic, mere islands in the arid desert
his livestock.Yet, little is known about steppe. Yet the governmenthas plans
the nutritional status of forage species to expand pastoralism north into this
at different seasons,plant compositions uninhabited terrain, into this area so
and productivityin various habitats,and marginal for livestock that previous
extent of monthlyoverlap in food habits attempts to settle there failed. In the
between the various livestock and 1970s, herders were moved to one
wildlife species. Much more information northern site. They left within a year
is also needed about current livestock becauseof water scarcity and remoteherding and marketing practices. ness, but not until they had killed many
Without such data the impact of, for wild yaks, judging by the litter of skulls
instance, kiang on the winter range is we found. Starting in the 1990s, a few
difficultto evaluate.
herders began to enter the Dogai
Pastoralists in some areas complain Coring area illegally from Qinghai
that kiang compete with their livestock Province. Patcheswith good grazing in
for winter forage. Certain village coop- these inhospitable uplands are critical
eratives or xiangs have therefore to the survival of wildlife. With the
requestedthat the governmentreduce alpine steppe now essentially usurped
the kiang population. Livestock and by pastoralists,the northern partof the
reserve represents the last real refuge
for wildlife and especially for the wild
yak, wolf, and bear.
The future of the rangelandsand the
wildlife in the reserveas well as the tra-

ditional life of the pastoralists will
depend on innovative management
programs. Any such policies and programs need to address the basic issue
of coexistence between livestock and
wildlife and they need to be designed
with the goal of maintaining the reserve
as a viable and undamaged ecosystem. They must also be flexible enough
to address specific local problems. For
example, kiang are perceived to be
serious competitors of livestock in a
few localities but not the reserve as a
whole. How can such issues be
resolved?
Young nomad boy taking care of the family's flock ofgoats. The goatsare tied up for
milking.

Commercialhuntingfor yak meat and
chiru wool is a major problem.
Unregulatedhunting in the last few
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decades has ravaged wild yak and
chiru populations in the more accessible, southern parts of the Reserve.
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must be controlled; (ii) any future oil
drilling and gold mining must be strictly
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(iii) the uninhabited northern areas of development in the Chang Tang
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the reserve should be wholly reserved
for wildlife and all human access prohibited except by special permit; (iv) the
building of fences that hinder the free
movementof wildlife should be prohibited; (v) since livestock is in a reserve
whose explicit purpose is to protect
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people. Developing such strateallowed, at least in some areas at certain seasons, such as chiru breeding gies requires a much better undergrounds; (vi) the reserve should be standingof ecosystemdynamics,more
made a UNESCO Biosphere Reserve information on the status, distribution
to promote greater international aware- and ecology of wildlife, increased
ness and cooperation; and (vii) major knowledgeof pastoral productionpracresearch should be conducted before tices, more thorough analysis of the
issues and opportunities facing pasrangelandsare damaged.
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Conclusions
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Windmillsin use.

Windmills or Solar Watering Systems
M. Wade Polk and R. T. Ervin

In many parts of the American Southwest livestock producers are faced with an inadequate water supply on a regular basis. Ranchers are often faced with the decision of
choosing a means of providing water in remote areas.
Many have learned to depend on the windmill for supplying
water. Although the electric submersible pump has also
been used for watering livestock, this option is not always
economical for isolated areas lacking a ready source of
electrical power.
Windmills seen on many farms and ranches throughout
the U.S. were developed in the 1860's (lorry 1976). These
windmills have a horizontal-axis rotor, often called head-on
machines, meaning that the axis of rotation is parallel to the
direction of the wind. Railroadswere one of the early users
of windmills to fill water tanks for locomotives. Ranchers
and homesteadersused them to irrigate. There are approximately 150,000 windmills in the United States, with the
majority being located in western rangelands
(Cheremisinoff 1978). A major problem associated with
windmills is the variability of wind which causes some water
needs to be unmet when the wind quits blowing.
An alternative source of power for water delivery is the
newly developed solar powered wateringsystem. The solar

water system traps sunlight on a photovoltaic panel, converts the sunlight to electricity, which powers a submersible
pump.

Windmills and solar water systems represent alternative
means to pump ground water. However, given these 2
alternatives, the question remains, which is the most costeffective means of delivering water to the livestock? One
system, solar, may have a relatively low initial cost, and a
relatively short expected life; the other system, windmills,
may have a relatively high initial cash outlay, and a relatively long expected life.
Scenario

A representativefarm or ranch watering scenario is
assumed for the purpose of comparing the windmill to the
solar water system. The depth of the well is 100 feet and
both water systems are able to produce approximately800
gaVday. The following assumptions are made: (1) the well
is in place; (2) there is no electricityat the well site; (3) both
systems will pump enough water to meet the needs of the
producer;and (4) the producer wishes to minimize costs.
The initial investment and maintenance costs of the 2
systems were obtained from distributors of the systems
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(Table 1). The initial cost of the windmill system represents
the windmill motor, tower, cylinder, drop pipe and sucker
rod. The initial cost of the solar water system represents
the photovoltaic cell, stand, wires, submersible pump and
drop pipe. The expected useful life of the windmill ranges
from 30 to 70 years, while the solar water systems are
expected to last 10 years. Prices for new windmill equipment range from approximately $4,000 to $5,000, and the
solar water systems range from $2,500 to $3,000. Thus,
while one system offers a relatively long expected useful
life the other system offers a reduction in initial cash outlay.
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so replacement of the pump is not considered during this
period. Producers could accumulate this amount if they
were to save $32.76/yearduring the first5 years of service
at 10% annual interest. This value is estimated as the
annuity required to build a future value of $200.00 at 10%
interest rate for a period of 5 years (Barry et al. 1979).
Therefore, the annual estimated maintenanceexpense during the first5 years of service for the solar water system is
estimatedto be $32.76.

ComparingInvestments with DifferentEconomicLives

When evaluating investment alternatives with different
economic lives, it is necessary to (a) estimate the present
value of cash flows over the respective economic lives; and
WINDMILLS: Projected Annual Maintenance Expense is $34.14
(b) convert the present values to annuity equivalents.
NewPrice
Used Price
Useful Life
Because the economic lives differ between the water systhe present values of cash flows are not comparable.
tems,
to
70
$4,70800B
$3,132.00
up
yrs
The annuity equivalents allow for a comparison between
N/A
30 to 50 yrs
$4,033.00
the systems by determining the size of the annual annuity
50 to 70 yrs
$4,968.00
$3,868.00
required for the economic life of the investment that should
SOLAR WATERING SYSTEMS: Projected Annual Maintenance be provided to be equal to the present value of its projected
cash-flow stream, given the cost of capital. An annual disExpense is $32.76
count rate of 10% is assumed.
NewPrice
Useful Life
The Equation used to estimate the present value of the
10 yrs
$2,500.00to$3,000
cost of the systems is:
Table 1. Costs of watering systemsa

8Sources:

AermotorWindmill Corporation, P.O. Box 5110, San Angelo, Texas.
(915)651-4951

Allen PumpHwy. 82 E., Rails, Texas. (806) 253-3656
Dempster Industries Inc., 4709 Clovis Hwy., Lubbock, Texas. (806) 7659393
RobinsonSolar Systems, Canton,OkIa. (405) 886-3529
Co. 1508 Beacon,San Angelo,Texas. 1-800-775-3277
'opper
Two sources reportedthis price.

The projected annual maintenance expense of the windmill was estimated as the sum of the oil required for annual
maintenance, and the annualized cost of replacing the
leathers every 5 years. One quart of oil is required for
annual maintenance, $4.25/quart. It is assumed that it

takes approximately 30 minutes to replace the oil,
$4.25/hour. The total annual cost of replacing the oil is
$6.38/year. It is assumed that it will take 3 hours to pull the
well to replace the leathers costing $52.50/hour for the well
pulling rig and labor. It is also assumed that there are 4

V = initialCost + Annual Cash Outflows

-(11)T]

where
V = present value of the cost of the systems
= annual discount rate assumed to be 10%
T = number of years the annual cash outflows are considered
Present Value of Solar Water Systems: Assuming the initial cost of $3,000.00, the present value of the cost for the
solar water system is estimatedto be $3,124.19.This value
includes the present value of the cost of establishing the
solar water system with an expected economic life of 10
years plus annual maintenanceof $32.76 during the first 5
years of service.
Present Value of Windmills: Assuming the initial cost of
$4,708.00, the present value for the windmill water system
is estimated to be $5,046.49. This value includes the present value of the cost of establishing the windmill with an
expected economic life of 50 years plus annual maintenance of $34.14.
Because the economic lives differ between water systems the present value of cash flows is not comparable
necessitatingthe annuity equivalents.Theequation used to
estimate the annuity equivalents for the above present values is:

leathers requiring replacement which cost approximately
$3.00/leather.The total cost of replacing the leathers every
5 years is estimated to be $169.50. Windmill owners
expecting to spend $169.50 every 5 years to replace the
leathers could accumulate this amount if they were to save
$27.76/yearat 10% annual interest. This value is estimated
as the annuity required to build a future value of $169.50 at
10% interest rate for a period of 5 years (Barry et al. 1979).
Therefore, the annual estimated maintenance expense for
the windmill is estimated to be $34.14.
[1-(1+i)]
In the solar system, the pump will require replacement
V=A
every 5 years at a projected cost of $200.00. The pump
owner would expect to spend $200.00 afterthe first5 years where
A = annuity equivalent
of service to replace the pump. After the second 5 year
N = numberof years the system is expected to work.
the
the
entire
solar
water
period
producer replaces
system,
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Increasing the discount rate to 12%, results in the advan-

tage again being held by the solar water system by
$49.21/yearfor the life of the system, while decreasingthe
discount rate to 8%, results in the advantage shifting to the
windmill by $47.59/year. Finally, reducing the expected
working life of both systems by 40%, results in an annualized equivalence value of the solar water systems costing
$25.1 1/year less than the windmill.
Comparing the 2 net-present values coupled with the
economic lives of each system, using the annuity-equivalent method, the discount rate and expected useful lives of
the systems found which system is the most cost effective
investment. However, ranchers and livestockproducers
should evaluatetheir circumstancesbefore choosing one of
these watering systems. The windmill is a trademark of
western rangelands and may represent romantic and/or
nostalgic value to some people. Many replacement parts
for windmills are readily available, with installationrelatively

Windmillsconverted to solarwatersystems.

Thus, the annual value of the annuity equivalent for the
solar water system is $508.45 and for the windmill water
system is $508.98. Given the assumptions made for this
analysis and the difference in the annual annuity the cost of
the systems is essentiallyequal.

Sensitivity of Results:
The above results may be dependent upon the values of
the components initially considered. Thus, in an effort to
determine whether the results may change if the initial val-

ues were to change, the following scenarios are constructed and estimated: (1) base scenario representingthose values used to develop the above results: all succeeding scenarios reflect changes to the base, (2) reduce initial cost,
(3) increaseannual maintenance cost, (4) increasethe discount rate, (5) decrease the discount rate, and (6) reduce
the expected working life of the respective water system by

simple (Hayes and Allen 1983). Generally the windmill is
permanently placed and not easily moved, while many
solar water systems are capable of easily being moved
from one well to another. On the other hand, lightning
strikes will effect the two water systems differently.A windmill struck by lightning will generally continue to pump
water whereas a solar water system would be expected to
need repair.
Whether the discount rate is above or below 10% is anyone's guess. If the rancher is pessimisticon the directionof
the economy and expects the discount rate to be above
10%, then the solar water system would be the most economical investment. The optimistic rancher, expecting the
discount rate to be at or below 10% might choose the windmill. However, producers must seek the best system for
their specific needs.
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Preventing Noxious Weed Invasion
Roger Sheley, Mark Manoukian, and Gerald Marks
Thirty-two alien weed species infest over 6.5 million acres

of rangeland in Montana and they are advancing at an

alarming rate. Fifteen of those species are declared noxious by the state of Montana. The most serious weed is
spotted knapweed which infests about 4.5 million acres
(Figure 1). It has been estimated that spotted knapweed
has increased at a rate of 27% per year since 1920 and
has the potential to invade another 34 million acres in
Montana alone (Figure 2).

Noxious weeds introduced into Montana during the

1950's, such as leafy spurge, whitetop, and diffuse knapweed are also spreading onto rangelands. Newly introduced noxious weeds, such as common crupina, rush

skeletonweed, and Dyer's woad are encroaching into
Montana from neighboring states. Yellow starthistle is
spreading at a rate of about 25,000 acres per year in
Washington and Idaho and is quickly advancing toward
Montana. These noxious weeds have the ecological potential to invade nearly all of Montana's rangelands as well as

many areas in other states.
The most effective method for managing noxious weeds
is to prevent their invasion using a combinationof methods
aimed at limiting encroachment. Methods of preventing
noxious weeds from spreading are:
*
weed seed dispersal
* Limiting
Containing
neighboringweed infestations
* Minimizing soil
disturbances
* Detecting and eradicatingweed introductionsearly
* Establishingcompetitive grasses
* Properly managinggrasses

Fig. 1. Spottedknapweedwas first reportedin the westernpart of
Montana in the 1920s. Since then it has spreadtoeverycounty.

Limiting Weed Seed Dispersal

Noxious weed seeds are often carried along roadways in

the undercarriage of vehicles. A Montana State University
study showed that a vehicle driven, several feet through a
spotted knapweed infestation could pick up about 2,000
seeds. Only 10% of the weed seeds remained on the vehicle 10 miles from the infestation. Similarly, weed seeds are
dispersed by machinery. Limit noxious weed seed dispersal
by refraining from driving vehicles and machinery through
weed infested areas during the seeding period. Wash the
undercarriage of vehicles after driving through an area
infested with a seed producing noxious weed. Control
emerging weeds in the wash-up area.
Wildlife and livestock disperse seeds two ways. First, animals ingest noxious weed seeds which can pass through
the stomach unaffected, introducing seeds into new areas.
Second, many weed seeds can become tangled in the haircoat of animals and fall to the ground when animals are
moved to weed-free areas. Littlecan be done to limit weed

FIg. 2. Blackareasare part ofMontana where there is a highprobability that spotted knapweed will grow (if it isn't already), based upon
the conditions found in 116 knapweedinfestations.

seed dispersal by wildlife. Livestock should not graze weed
infested areas during flowering and seeding, or be transported to a holding area for about 14 days after grazing
weed infested areas before being moved to weed-free
ranges. Sheep and goat grazing must be properly timed
and managed to prevent seed production.
Noxious weeds can be dispersed in feed. This can be a
major problem where recreational horseback riding and
huntingare permitted, but can be a problem for ranchersas
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well. Using only feed that is certified free of noxious weedseeds is one method of preventing the introduction of noxious weeds. Grinding and pelleting forage or grain will also
reduce the chances of introducing noxious weeds.
Hikers, campers, and recreationists can spread noxious
weed seeds on their clothing as they pick the flowers and
discard the wilted parts along trails and recreationalaccess
sites. Once discarded these plants continue seed development. Clothing and camping equipment should be brushed
and the discards placed into a hot fire before leaving an
area. Prudence in limiting weed seed dispersal is critical for
all recreationists.

ContainingNeighboringWeed Infestations
An integral part of any weed prevention program is to
contain neighboring weed infestations. The most effective
method of containment is to spray borders of the infested
areas with a herbicide. Concentrate efforts on the advancing edge of the weed infestation. Containment programs
typically require a long-term commitment to herbicide application because they are not designed to eliminate or
reduce the infestation level, only to limit its spread.
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EstablishingCompetitiveGrasses

Another method for preventing encroachment is to establish competitive desirable grasses in areas susceptible to
invasion. Competitive grasses limit the establishment and
growth of weed populations by using resources needed by
weeds. Well established grass stands are central to limiting
weed encroachment along roadways. Specific establishment techniques depend upon the weed/grass complex
and environmentalcharacteristics of the site. In areas with
a good residual(suppressed)perennial grass stand, chemical weed control (2,4-0, Banvel, Tordon 22K) may stimulate grass growth enough to allow site re-occupation.
Severe weed infestationsmayrequire revegetation.

ProperlyManaging Grasses
Onareas with a competitive grass stand, proper management insures that theyremain strong and vigorous. In most
cases, grasses require defoliation every two to fouryears to

remove old stems which shade plants and hinder growth.
Mowing, burning, and grazing are the primary methods for
defoliating grasses. Grasses are generally mowed in the
summer or fall. Burning is conducted in the fall or early
Roadways, railways, and waterways, where weed infesta- spring before the grasses resume growth. Defoliationstimtions often begin, should be under a constant prevention ulatesgrass growth and enhances theircompetitive ability.
and containment program.
Proper livestock grazing can be an effective means to
maintain competitive grass plants. A grazing management
plan should include proper stocking rates to maintain a
MinimizingSoil Disturbances
Areas of disturbed soil provide an optimal location for grass stand. Furthermore,the plan should include a grazing
noxious weed establishment and subsequent invasion. system which outlines the movement of livestock throughNoxious weeds are alien to North America and have out the year. Grazing systems should include altering the
evolved under highly disturbed conditions. Noxious weeds season of use, rotating livestock to allow plants to recover
have developed many characteristics,such as rapid growth before being regrazed, and promoting litter accumulation.
rates, high seed production, and extendedgrowing periods, Grazing in this manner enhances the vigor and strength of
which provide them an advantage over native North the grasses which in turn limits weed germination and proAmerican plants in occupying disturbed soil. Minimizingsoil motes early mortality of seedlings and rosettes. Any grazdisturbance by vehicles, machinery, wildlife, and livestock ing managementplan should include a monitoring program
to determinethe efficacy of the grazing systemin protecting
is central to preventingnoxious weed establishment.
grasses and limitingweed invasion.
Detectingand EradicatingWeed IntroductionsEarly
Preventing and controlling noxious weed encroachment
Summary
depends on early detection. Survey the area, identify and
well
remove any individualweed plants before they become
Montana and many rangeland areas are being invaded
established. A survey plan should be developed for each
by noxious weeds. The most economical and ecologically
management unit which includes inventory techniques sound method for managing noxious weeds is to prevent
(vehicle, horseback, motorcycle, foot), area surveyed, and their invasion by using the following guidelines. Noxious
survey time periods. At least three surveys should be con- weed
dispersal must be limited, and neighboring weed
ducted each year. A spring survey to detect weeds early
infestations
contained.Soil disturbances must be minienough to allow effective chemical control, the second sur- mized. New weed introductionsmust be detected
early and
vey in early summer and the last survey in early fall. At
each survey both new and old noxious weed introductions eradicated. Finally, proper grass establishment and manshould be hand removed (individual plants) or sprayed with agementmust be implemented.
the appropriate herbicide. It is critical to prevent weed seed
production. Once weeds have produced a flower, chemical
Authors are Extension Noxious Weed Specialist,Montana State
applications generally do not prevent seed production, and
University, Bozeman, Mont.; Prairie County Extension Agent, Terry,
hand removal is usually necessary. Hand pulled plants
Mont.; and Missoula County Extension Agent, Missoula, Mont., respecshould be burned. Theweed infestation should be identified tively. Published with approval of the director, Montana Agricultural
on a map, marked or flagged in the field, continually moni- ExpenmentStation,as Journal No. 4061.
tored, and controlled during subsequentsurveys.
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Grazing Lands: Prices, Value, and the Future
Jerry L. Holechek and Karl Hess, Jr.

W

estern cattle ranches have been one of the most loose monetary policy by the federal governmentthat
volatile of all assets ever since their development in caused double digit inflation. This caused investors to

the 1870s. Enormous profits were made by the early cattle- dump financial assets such as stocks and bonds and buy
men due to the availability of cheap land in the West and real assets such as farmland, ranches, go'd, and various
rapidly expanding demand for beef in the industrializing agricultural commodities (beef). Many ranchers realized a
East. This favorable situation reached its peak during World 10 percent or more annual increase in the value of their
War I (1914—1918) when agricultural capacity in Europe ranches from 1968 to 1981. However this situationwas
was severely reduced and industrial demand exploded. rapidly reversed when the Reagan administration brought
Since 1920 the trend in profitability of western cattle ranch- inflation under control by raising real interest rates to hising has been in a gradual decline with periodic reversals toric highs (Holecheket al. 1994).
such as during World War II, the Korean War, and the
Vietnam conflict (Holecheket al. 1994).
Fair Market Value for Western Ranches
Historicallywestern grazing landvalues have followed the
general business cycle in the country with peaks generally
We have calculatedthe present value on a per acre basis
occurring during periods of prosperity and bottoms occur- for different types of western grazing lands based on their
ring during recessions. The 1970s were a particularlyfavor- recent
earnings (1989—1993) and the average historic corable period for western grazing land values because of a
PE
of 15
These valporate

multiple

(Pring 1992) (Table 1).

Table 1. Forage production, financial returns, and fair market value of grazing land in good range condition using the 1989—1993cost
price structure.
Financial returns Fair market value
Typeof
Forage production
State
Range type
operation
(lb/acre)
($/acre)
($/acre)1
Southern pine forest
Cattle-cow
Louisiana
2500-4000
8-14
120-210
Cattle-cow
Kansas
2500-3500
9-12
135-180
Tallgrassprairie
Coastal prairie
Cattle-cow
Texas
2500-3500
9-12
135-180
Coastal prairie
Wildlife/cattle (W/C)
Texas
2500-3500
25 (15 W + 10 C)
375
Southern mixed prairie
Cattle-cow
Texas
2000-3000
6-8
90-120
Southern mixed prairie
Cattle/wildlife (C/W)
Texas
2000-3000
17 (10 W + 7 C)
255
Cattle-cow
New Mexico
800-1700
3-4
45-60
High plains-shinnery
Oak-savannah
Texas
2000-3000
8-14
120-210
Sheep/goats
Oak-savannah
Wildlife/cattle (W/C)
Texas
2000-3000
28 (20W + 8 C)
420
Cattle-cow
NewMexico
800-1400
4.50-5.50
68-83
Shortgrass prairie
NewMexico
800-1400
4-10
60-150
Shortgrass prairie
Cattle-yearling
600-1000
3.80-4.50
57-68
Shortgrass prairie
Sheep
Wyoming
Desert prairie
NewMexico
500-900
2.50-3.50
Cattle/sheep
38-53
Northern mixedprairie
Cattle-cow
Montana
900-1600
2.50-3.00
38-45
Annual grassland
Cattle-cow
California
300-1500
1.00-3.00
15-45
Palouse prairie
Cattle-cow
500-800
1.25-2.50
19-38
Oregon
Palouse prairie
Wildlife/cattle (W/C)
500-800
4 (2.50W + 1.50 C)
60
Oregon
Chihuahuan desert
Cattle-cow
New Mexico
300-700
0.60-1.00
9-15
Sonoran desert
Cattle-cow
Arizona
100-400
0.30-0.60
5-9
Salt desert
Utah
150-350
0.30-0.70
5-11
Sheep
Salt desert
Cattle-cow
Nevada
150-350
0.15-0.40
2-6
Cattle-cow
California
50-200
0.10-0.30
1-5
Mojavedesert
Cattle-cow
NewMexico
250-500
0.50-0.80
7-12
Big sagebrush
Cattle-cow
300-800
15-30
1.00-2.00
Big sagebrush
Wyoming
Cattle-cow
Nevada
150-400
0.50-1.50
7-23
Big sagebrush
Piñon juniper
Cattle-cow
NewMexico
100-500
0.25-1.00
4-15
Coniferous forest
Cattle-cow
Eastern Oregon
400-800
2.00-3.00
30-45
Coniferous forest
Cattle-cow
NewMexico
400-1000
2.40-3.00
36-45
Holethek
and
Hess
1993.
ource:
Fair market value in the 1989-93 per acre earnings multipliedby 15. Historicallyinvestorson averagehave paid 15 times annual earnings for corporations

in America.
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ues likely overstate the current fair market value of grazing
lands because cattle prices have dropped 30% from the
1989-93 peak and cattle ranching is a mature rather than
growing industry. Realtor listings in various parts of the
country in the 1989—1 993 period and valuations from New
Mexico State University experiment station reports (Table
2) indicate that the asking prices for grazing lands exceeded the market values by 10 to over 100 percent, but there
were many exceptions. Ranches in the central Great Plains
were generally near fair value, but those in the intermountam West carried hefty premiums over what their earnings
potential alone would seem to justify (Table 2). Our analy-

103

center around the optimal balance between the quantities
of infrastructureand the amount of grazing capacity. There
has been a historic tendency to substitute watering points
and fence for grass when ranch grazing capacity is established. Knowledgeable buyers look for ranches with minimal infrastructure and high amounts of forage. They know
that it is usually much cheaper to create infrastructurethan

increase forage. On most arid land ranches in the
Chihuahuandesert or sagebrush types infrastructurecosts
become excessive relative to potential earnings when
watering points exceed a 21/2 mile spacing and the average
pasture size is less than 2,000 acres (Holechek and

Table 2. Fair market value
on returns fromlivestock productIon and actual value (1993—95)
based
1989—93 cost-price structure.

of New Mexico rangeland using the

Net returns
Fair market
Actualmarket
Typeof
value ($/value)
value ($/acre)
operation
peracre ($)2
Cow-calf
5.00
75.00
85.70
Shortgrass prairie
Chihuahuan desert
Cow-calf
0.70
10.50
30.00
Cow-calf
0.60
9.00
22.00
Sagebrush grassland
Cow-calf
0.75
11.25
31.50
Pinon-juniper
Desert prairie
Cow-calf
2.50
37.50
39.00
5.00
75.00
8400
Shortgrass prairie
Cattle-yearling
Desert prairie
3.00
45.00
32.00
Cow-calf/sheep
'Actual valuereflects whatbuyers actually were willing to payforthese grazing lands in the 1989-1993 periodbased onNew Mexico StateUniversity experiment station reports, andinterviews with real estate agents..
2Retums are forrangeland in goodecological condition.

Range
type

sis of actual sale prices in the intermountain West reflect
primarily what buyers were willing to pay for private rangeland. We believe these prices are inflated when applied to
public grazing permits. This is because on public land the
permittee does not have development or sub-division
potential. Further there is now considerable uncertainty on
BLM and Forest Service lands over what grazing fees and
regulatory policy will be in the future.
Influence of Range Condition on RangelandValue
In the present pricing of rangeland the true grazing
capacity does not appear to be fully reflected in prices.
Realtors across the West, report no definite pricing premium for rangeland in excellent or good condition compared
to rangelands in fair ecological condition. However, there
hasbeen some recognition in sales pricesthat rangeland in
poor condition is less valuable than rangeland in fair to
excellent condition. For instance ranch sellers routinely did
not differentiate the value of land dominated by black
grama or blue grama from land dominated by tobosa grass
or threeawn. However it was generally recognized that
lands with high amounts of baresoil and/or brush were less
valuable than those with a grass cover.

Influence of Infrastructure on RangelandValue

Hawkes 1993). In the more productive prairie areas of the
Great Plains average watering point spacings under two
miles and pasture sizes of less than a section would usually
represent excessive capitalization. However it is important
to point out that more infrastructure is justified on ranches
with high grazing capacity than those that are degraded, or
have low forage production potential. Fence and watering
points improvethe efficiency of range forage use. As forage
production per acre increases, there is more potential to
increasefinancial returns from improvementsin forage har-

vest efficiency with fence and water development
(Holechek 1992). The key here is to know future value of

the extra forage that can be used compared to the cost of
the infrastructure.As a general rule additions to infrastructure should come after increases in forage productivity
rather than proceed them.

When to Buy
Historically the time to buy any commodity based asset
has been when the selling price of that commodity nears or

drops below production costs (Casey 1993). The last good
buying opportunity for western cattle ranches occurred in
the 1985—86 period but another one will likely occur sometimebetween 1997 and 1999. A cumulative3—4 year period
(beginning in 1994) of unfavorable cattle prices will probably force most marginal ranching operations into liquidation.

Most western ranches experienced negative financial

realtors and sellers give returns from cattle in 1994 and 1995. Another reason that
this could be a bottom has to do with the nation's economy,
reasonable
unit
fairly
appraisals to watering points and and this merits a
separatediscussion.
fences on western ranches. However pricing inefficiencies

It is our experience that most
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Western Real Estate and Debt: An AccidentWaiting
to Happen

The cumulativeeffect of the various cost subsidieson the
supply of beef over the past 10 years is not easily determined. However data we have collected fromthe USDA on
Many investors are now concerned that the massive emergency feed program payments and range improvebuilding boom throughout the western United States since ment cost sharing indicate they have increased beef sup1992 will end in a bust (Casey 1993, Davidson and Rees- plies by 10% and probably more. This added supply could
Mogg 1993). Since 1991 credit institutions dropped the easily mean 25—35%lowercattle prices compared to those
down payment requirementson home purchasesfrom 10% that would exist without the cost subsidies. In addition the
to 0—5% because the federal government indirectly agreed recent North American Free Trade Agreement has resulted
to stand behind these risky, low equity loans through guar- in increased exports of beef from Mexico to the United
antees to home mortgage companies. In addition, there States further increasing meat supplies and depressing
prices.
was a drop in credit standardsfor home purchase.
Cost subsidies might be justified if the beef industry in the
Values of rangeland and farmland have historically been
western
United States was characterized by rapidly
to
in
values
tied
values.
closely
housing
Drops
housing
were associatedwith even greater drops in agriculturalland expanding demand relative to supply. Even if this were
values in the 1930s depression and later during the 1981- true, however we predict that supply would quickly respond
to demand without cost subsidies. This was true in the
82 recession(Casey 1993, Knutsonet al. 1995).
Ever since the late 1960s more pessimisticanalysts have 1870s and 1880s when eastern cattlemen produced
amounts of meat for a rapidly expanding
predicted that consumer and public debt expansion in the unprecedented
This
was done without the aid of federal subsiUnited States would lead to a severe economicdepression population.
dies.
(Davidsonand Rees-Mogg 1993). Howeverthe dayof reckPer capita beef consumption in the USA is declining
oning has been delayed by productivity increases, inflation
(Figure
1) (USDA 1994). Many countries such as Argentina
and a wide variety of innovative ways to expand credit.
and
Australia
now produce beef at much lower cost than
Based on history, all debt is leveled sooner or later by pay- the USA
et al. 1994). New production technolo(Holechek
back, default, and/or inflation. Many economists believe the
will
cause
further decreases in the price of all
gies
likely
greatest problem that confronts the United States over the agriculturalcommoditiesincluding beef as we move into the
next 10 years will be how to deal with its debt problem 21st
century (Davidsonand Rees-Mogg 1993, Casey 1993,
(Casey 1993, Schiiler 1994). The course of range manage- Walker 1995). At the same time health concerns over red
ment and the future of western ranching could be deter- meat
consumption (Carper 1995) and drops in the price of
mined indirectly by the outcome of this issue.
chicken relative to beef are likely to cause further per capita
We also believe a sharp downturn could occur in ranch consumption shifts away from beef (Godfrey and Pope
sales after the presidential election in the 1997-99 period 1990, Holechek et al. 1994).
due to exhaustion of both demand and credit (Casey 1993,
Thefederal governmentcould be forced to greatly reduce
Davidson and Rees-Mogg 1993, Burkett 1995).This in con- agricultural and other business subsidies during the next
junction with low cattle prices has the potential to cause a few years (Knutsonet at. 1995, Mertine 1995).
sharp dropin western ranchvalues.
-è-B.s4 Consumption -fe- Poult,y Consumption
The Future

80

While large drops in the value of most western grazing
lands may occur in the nearterm, there could be some positive developments for those ranchers who remain in business or who buyat the bottom of the market. Stockmen in
the next few years may be forced to recognize that one of
their biggest problems is the various cost subsidies provided by the federal government that depress livestock prices
(Schiller 1994, Knutson et at. 1995, Holechek and Hess
1995, Merline 1995). The subsidies include government
cost sharing for emergency feed in drought, brush control,
watering point development,fence, and predator and insect
control. The net effect of all these cost subsidies is to
increase meat (beef) supplies well beyond what unaltered
market forces would bring forth. Research by Workman et
al. (1972) indicated that every 1% increase in beef supplies
drops prices by about 1.5%. More recent research indicates
that drops as great as 3 to 4% can occur for every 1%
increasein beef supplies (Knutson et at. 1995).

75
70
65
60

55
50
45

19'85

186

187

188

189

190

191

1992

1993

Year
Fig 1. Per capita beef and poultry consumption (lbs/person) in the
UnitedStates (USDA 1994).
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New Zealand provides a good example of whatcan happen when governmentsubsidies are removed from agriculture. Since New Zealand scrapped its farm subsidies in
1986, the farm and ranch economy has thrived (Merline
1995). Although the output of some agricultural commodities (beef, mutton, wool) fell immediatelyafterreform due to
the end of subsidized over-production,efficiency of production greatly improved. Government officials found that
ranchers not only adjusted their output but their management practices also improved. Presently there is not a single farm or ranch organization in the country calling for a
return to subsidized farming and ranching. Perhaps most
interesting is that New Zealand's free market reforms have
resulted in an annual average economic growth rate of 5%,
an inflation rate under 2%, and dropping unemployment
(Stein 1995). Prior to the 1986 reforms, New Zealand's
economy was stagnant and characterized by high inflation,
high unemployment, and burgeoning public debt. We
believe New Zealand's experience is applicableto the problems and solutions of livestock production on western
rangelands.

Without an end to government cost subsidies private
western grazing land values could decline to less than 50%
of their present value with the exception of those lands that
have high developmentpotential. The reason for this is that
the cost subsidies which generally create oversupplydifferentially affect cattle growers in the eastern Great Plains and
southern pine forest compared to those in the West.
Because their production costs per animal unit are lower,
eastern ranchers can remain profitable in an oversupply
environment long afterwestern ranches are put out of business by negative profit margins (1-lolechek and Hawkes
1993). This situation might be avoided if western ranchers
are able to diversify into alternative enterprises such as
dude ranching, fee hunting, raising exotic animals, or raising plants for xero-scaping that would increase per acre
earnings. However it is important to keep in mind that all
these enterprisesdepend on a vibrant, growing economy.
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into other enterprises. However elimination of government
cost subsidies in conjunction with application of improved
technologies, could again make livestock production profitable on western grazing lands.

Literature Cited
Burkett, L. 1995. The Coming Economic Earthquake. Second

Edition. MoodyPress, Chicago, Ill.
Carper, J. 1995. Stop Aging - Now. Harper-Collins,New York.
Casey, D. 1993. Crisis Investing for the Rest of the 90s. Carol
PublishingGroup, New York.
DavIdson, J. D. and W. Rees-Mogg. 1993. The Great Reckoning.
Simon & Schuster. New York.
Godfrey, E. B. and C. A. Pope, Ill. 1990. The case of removing
livestock from public lands. In: Current issues in rangeland
resource economics.Oregon State Univ. Ext. Serv. Spec. Rep.
852.
Holechek, J. L. 1992. Financial benefits of range management
practicesin the Chihuahuandesert. Rangelands14:279—283.
Holechek, J. L. and K. Hess. 1995. The Emergency Feed
Program.Rangelands17:133—136.
Holechek, J. L. and J. Hawkes. 1993. Desert and prairie ranching profitability.Rangelands15:104—109.
Holechek, J. L., J. Hawkes, and T. D. Darden. 1994. Macro-economics and cattle ranching.Rangelands16:118—123.
Knutson, R. D., J. B. Penn, and W. T. Boehm. 1995. Agricultural
and Food Policy. 3rd Edition. Prentice Hall, Inc. Englewood
Cliffs, NJ.

Merline,

J. 1995. Can farming survive markets. Investor's

BusinessDaily. March 9, 1995. p.1-2A.
Pring, M. J. 1992. The All-Season Investor. John Wiley & Sons,
Inc., New York.
Schiller, B. R. 1994. The Economy Today. 6th Edition. McGraw
Hill, Inc., New York.
Stein, R. S. 1995. New Zealand: Model for reform. Investor's
Business Daily, March 16, 1995. p. 1-2A.
United States Department of Agriculture (USDA). 1994.
AgriculturalStatistics. United States GovernmentPrinting Office,
Washington,D.C.
Walker, J. W. 1995. View point: Grazing management and
research now and in the next millennium. J. Range Manage.
48:350—358.

Workman, J. P., S. L. King, and J. F. Hooper. 1972. Price elasticity of demand for beef and range improvement decisions. J.
Range Manage. 25:337—340.

Conclusion
During 1995 the economy in the United States was in the
fourth year of a weak expansion caused in large part by a
building boom in the West. Much privately owned western
grazing land is priced double or more its value based on
earnings from livestock grazing because of future subdivision and other development potential. Grazing lands in the
Great Plains appear to be much more reasonably priced
relative to earnings potential from livestock than those in
the intermountain West. However there is considerable
doubt about the future earnings potential of all western
grazing land because of a huge imbalance betweensupply
and demand for beef. The environmental movement may
be less a threat to western ranchersthan the cost subsidies
by the federal government. Large numbers of western
ranchers could be forced into insolvency during the late
1990s if they are unable to subdivide their land or diversify
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Evaluating Grass Development for Grazing Management.
A. B. Frank

janagement decisions based on plant growth and thermal energy available for plant development on any cal-

.LVI.developmentcan be beneficial to the overall health of
the grass stand. Initiation of spring grazing is critical to the
season-long vigor and productivity of grasses. Early grazing reduces plant leaf area and photosynthesis which is

needed to replace carbohydrates depleted over winter and
during greenup. As a consequence plant vigor is reduced,
stands are thinned, total forage production is decreased,
and disease, insect, and weed infestations are increased.
Pastureland and rangeland damaged by early grazing may
require several years of rest to regain productivity. On the
other hand, late grazing increases forage loss and waste
through trampling or reduced palatability and decreased
nutritional value.
Grazing readiness or timing has generally been based on
calendar date. Beginning grazing based on a calendar date
does not take into consideration plant development stage.
Decisions based on calendar date may be right some
years, but each year is different with respectto beginning of
spring; thus, the calendar date method may not coincide
with the best time to start grazing. Determining grazing
readiness from the developmentstage of a few key grasses
present on the pastureland or rangeland can serve as a
guidelinefor management decisions.
The recommended plant development stage for beginfling spring grazing of native and tame cool-season grass
species is when the plants are vegetative and have formed
3 to 4 leaves. The events that are importantfor persistence
and vigor in cool-season grasses occur about the time the
fourth leafforms a collar. These events include formation of
leaves, tillers, rhizomes, stems, and heads. As the stem
elongates at the 4-leaf stage the growing point is elevated
and available for grazing. Grazing before stem elongation
may result in a stem bearing head devoid of leaves.
Grazing before initiation of tillers and rhizomes severely
reduces dry matter production and causes weak and thinning grass stands.
The organs of a grass plant develop in an orderly and
predictable manner. From a development stage perspective, a new leaf becomes visible on a plant after the one
preceding it is almost fully developed. The formation of
stems and heads, which contribute significantly to dry matter production, indicate the plant is in the reproductive
stages of development.The calendar time at which the first
leaf appears and the rate at which each leaf develops is
determined by the amount of thermal (heat) energy accumulated during the growth period. The air temperature on
any day differs from year to year; therefore, the amount of

endar date—hence developmentstage—alsowill vary from
year to year.

PlantDevelopment vs. Growth

Plant development and growth are processes that contribute to forage grazing readiness, but the two processes
are not synonymous. Development refers to formation of
plant parts, such as leaves, in an orderly and predictable
pattern. Plant growth is the increase in dry weight resulting
from the expansion of leaves, stems, and heads. Plant
development stage is a phrase used to identify a specified
stage of morphological development. There is a positive
correlation between development and growth in forage
grasses which suggests that grazing readiness can be
determined from plant development stage based on the
number of leaves formed. Initiating grazing at a specific
development stage is predictable and can be repeated
each year, whereas initiating grazing at a specific forage
yield is not as easily predictable and may be highly variable.

Development Stage Scales
Describing the development stage of grasses can easily
be accomplishedby comparing plant morphologyto development stage scales or schemes in the field (Fig. 1). There
are scales available that were developed solely for scoring
development stages in forage grasses and several that
were developed for cereal crops that are also acceptable
for use with forage grasses. The similarity in morphological
structures between cereals and forage grasses allows for
use of common

scales for scoring

development.

Following is a brief
description of selected scales that can
be used to determine the development stage of perennial grasses. For
details on each
scale, the original
reference citation
should be reviewed.
Fig. 1 Scoring grasses for morphological
development requires field visits.
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Haun

The Haun scale (1973), originally developed for wheat, is

a numerical expressionof plant morphologicaldevelopment
based on the number of leaves produced on the main stem
with additional descriptorsfor head development.The Haun
scale has a high degree of precision in describing leaf
insertion rate on the main stem. Plant development referenced to the Haun scale is highly correlated with growing
degree-days (GDD), which provides utility for determining
development stages through modeling. The Haun scale is
simple, easy to use, and provides the basic information for
making managementdecisions.
Moore
The Moore et al. (1991) scale was developed specifically
for forage and range grasses. This scale utilizes a set of
morphological descriptors for describing development of
grass tillers through five primary development stages of
germination,vegetative, elongation, reproduction,and seed
ripening. Substages within each primary stage are used to
provide sufficient detail to fully describe plant development.
The numerical code describing the growth stage is easily
memorized for field use and is acceptable for data entry
and statistical analysis.
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principal development stages of germination, seedling
growth, tillering, stem elongation, booting, inflorescence

emergence, anthesis, milk development, dough development, and ripening to describe all phases of plant development. Secondary development stages are used to designate plant development within each of the ten principal
developmentstages.

Use of Development StageInformation
Development stage information can be used in making
management decisions on when to begin grazing initial
spring growth and regrowth forage. In more intensively
managed grass seed production applications, development
staging informationcan be used to determine timing of herbicide and pesticide applicationsand harvestingoperations.
Development stage scales for determining grazing readiness need more detail during the vegetative leaf development period, whereasfor seed production, the scales need
additional detail from vegetative leaf production through
seed ripening stages to be most useful for producers. In
understanding plant development and in developing management criteria, it is important that scientists, action
agency people, and producers use common terms in

describing the development stages of forage crops.
Accepting use of the development stage concept should
provide a more detailed description of plant development
Sanderson
The Sanderson (1992) scale describes development of events and be more effective for informationtransfer activi-

warm-season perennial forage grasses. It was developed ties.
for use with kleingrassand switchgrass,but is applicableto
many otherbunchgrasses. It is based on selected aspects
temperature is the main environmenof the Haun (1973), Simon and Park (1983), and Hedlund
that determines the rate
and HOglund (1983) scales. The scale describes 35 separate stages across development of the plant leaves, stems,
development.
and reproductiveor head structures. The Sanderson scale
is complex, providing detail and precision necessary for
research applications.
Calculating Growing Degree-Days
Air temperature is the main environmental factor that
determines
the rate of plant development. Each leaf proSimon
duced
on
a
stem
requires a specific amount of accumulated
The Simon and Park (1983) scale was developed for
thermal
or
heat units, for development. The temenergy,
perennial forage grasses. This scale is based on the
when
initiate development or the base temperature
plants
Zadoks et al. (1974) scale and like Zadoks uses a 2 digit
is
set
at 32°F (0°C) for cool-seasonand
perature
generally
code to describethe principal developmentstages for numabout
50°F
for
warm-season
(10°C)
grasses.The temperaber of leaves, elongation of the sheath, stem elongation,
ture
accumulated
heat
units
that
a plant needs to proor
inflorescenceemergence,anthesis, and seed ripening. The
duce
a
leaf
can
be
as
expressed
growing
degree-days or
Simon scale is very detailed and provides a complete
GDD.
For
calendar
the
number
of
GDD for that
any
day,
description of all phases of plant development. The comminimum
and hourly
is
the
of
the
day
average
daily
hourly
plexity of this scale makes it best suited for research pur- maximum
in the same 24-hour period minus
temperature
poses.
the base temperature.Theequation for calculation is:
GDD = (Tmax + Tmin)/2 - Tbase
Zadoks
where GDD = growing degree days,
The Zadoks et at. (1974) scale was developed for cereal
= daily maximum temperature,
Tmax
crops, but is applicable to all Gramineae. This scale has
=
Tmin
daily minimum temperature,
sufficient detail to describe all phases of plant development.
=
32°F for cool-seasonand 50°F for warm-season
Tbase
This scale uses a 2-digit code. The first digit identifies the
grasses
principal development stage and the second digit the secthe
ten
ondary development stage. The Zadoks scale uses

Air
talfactor

ofplant

RANGELANDS 18(3), June 1996

108

0
0
LU

3000
2500
2000
1500

0

0

1000
500

0
80

100

120

140

160

180

200

220

DAY OF YEAR
Fig. 2. Accumulated growing degree-days calculated fromthe averagedailyminimum and maximum temperatures, using 32Fas the basetemperature, forthe 1951 to 1980periodat Bismarck, ND.

AccumulatingGrowing Degree-Days

Daily Growing Degree Days (GDD) are summed to determine total GDD accumulatedfrom initiation of spring growth
to the current date. As an example, the average number of
GDD accumulated at Bismarck, ND from April 1 to July 31
are presented in Fig. 2. The date in early spring to start
recording temperatures for calculating GDD to determine
development stage of perennial forage grasses is different
than for annual forages or new seedings. In new seedings
emergence dates are easily determined, but in established
stands the time that growth and developmentbegins in the
spring is less obvious. Frank et al. (1985) determined that
the optimum time to start recording accumulated GDD at
Mandan, ND was on the first day after March 15 that the
average daily air temperature (daily maximum + daily minimum/2)exceeded 32°F for 5 consecutivedays.

reach Haun stage 3.5. It is best to calculate GDD from
actual weather data as described earlier, but for this examplethe GDD and dayof year relationshipfrom Fig. 2 is adequate. To determine the date when 1209 GOD were accumulated at Bismarck, ND use either the equation or extrapolate from the regression line in Fig. 2. Either approach will
show that by 6 June, 1209 GOD will have been accumulated. Therefore, from this example, using green needlegrass
as the key grass on which to base our decision, grazing
could start about 6 June. The date when using other native
grasses as key grasses to reach Haun stage 3.5 would be
needleandthread,30 May; prairie junegrass, 20 May; and
western wheatgrass, 1 June. Blue grama, a warm-season
grass, reached1-laun stage 3.5 on 30 June.

Growing Degree-Daysand Grazing Readiness
The recommended developmentstage for beginning
grazing cool-season native and tame pasture grasses is the
3 to 4 leaf stage which coincides closely to Haun stage 3.5
(Fig. 3). The GDD needed to produce each leaf on some
tame and native forage grasses as determinedfrom regression analysis of accumulated GDD and growth stage using
the Haun scale are shown in Table 1.
Native grasses generally require more GDD than

improved grasses to produce a leaf (Frank and Hofmanri,
1989; Frank and Ries, 1990). In order to use development
stages for determining when to begin grazing, an indicator
grass and the stage for beginning grazing should be determined. As an example, green needlegrass will be selected
as the indicatorgrass at a Haun stage of 3.5. Data in Table
1 shows that green needlegrass requires 1209 GOD to

Fig. 3. This grass plant has developed collars on three leaves. The
fourthleaf is about one-halfas long as the third leaf. The numerical
score for scales listed in this paper for this grass plant would be
Haun3.5, Moore V3, Sanderson 3.5, Simon 23, andZadoks13.

RANGELANDS 18(3), June 1996

109

Table 1. GrowIngdegree-days required for some native and
Improved grasses to develop to Haun stages 1 through5.

Grass
Green Neediegrass
Needleandthread
PraineJunegrass
WesternWheatgrass
BlueGrama

Native RangeGrasses in Mixed Praine
Haun Development Stage*
1
2
3
3.5
4
346
290
216
297

691

423

711

580
432
603

1037
869
648
954
1062

1209
1014
756
1170
1296

1382
1159
864
1386
1530

Grass Seeded in PureStands
Nordan Crested
148 295
443 516
590
Wheatgrass
Intermediate
225 450 675 787
900
Wheatgrass
Rodan Western
178 356
535
624
713
Wheatgrass
*A Haun stage of 3.5 is defined as a plant that has 3 fully developedand
collared leaves. The fourth leaf, when extended,would be one-halfas long
as the third leaf. This stage is about equivalent to the 3 leaf stage often
recommendedforbeginninggrazing of cool-seasongrasses.

ers will better understand grass growth and development
and can then make management decisions based on the
plants growth condition.

Conclusions
Using the developmentstaging and the GODapproach to
determinegrazing readiness will take the guess work out of
when grazing can begin on rangeland and pastureland. If
grazing is started at the proper development stage, the
plants will be more tolerant of grazing stress and will maintain the higher vigor needed to continue forage production
during the grazing season and in following years. Since the
time of initiation of spring greenup determines the development stage of grasses and thus grazing readiness, the
staging approach is more precise than the calendar date
methodfor selecting the proper time to begin grazing.
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Requiescat in Pace
E. Lavelle Thompson, 84, a resident of Albuquerque
since 1964,diedMarch 21, 1996.
Mr. Thompson spent his formative years on ranches in
Indian Valley and the South Fork of the Salmon River in
Idaho. He completed his high school education at the
Intermountain Institute, a boarding school in Weiser, Ida.
Mr. Thompson graduated with a Bachelor of Science
Degree in Forestry from the University of Idaho in 1938. He
accepted employment with the U.S. Forest Service in 1934
and served on numerous assignments in Idaho, Arizona,
and NewMexico, including District Ranger on three districts
located on two National Forests, Fire Control Staff Officer
on the Payette National Forest and Forest Supervisorof the
Apache National Forest in Springerville, Ariz. He retired
from the Forest Service in 1969 aftera career spanning 35
years. Mr. Thompson was active in several civic and fraternal organizations including Kiwanis International, Amigo
(retired Forest Service employees), Enchanted Lens
Camera Club, Aristocrat Caravaners, and the International
Knife and ForkClub. He was also a member of Zia Daylight
Lodge #77, A.F. & A.M., and the proud recipient of his 50
year pin.
Mr. Thompson was also a member of the Immanuel
Presbyterian Church. He was a charter member of the
Society for Range Managementwhere he was actively promoting conservation and the wise use of rangelands. Even
after retirement he remained professionally active serving
as an advisor to the Forest Service, and the Bureau of
Land Management. In addition he was an active member
and held leadership positions in the following professional

Thru Theo's Window at the Ranch
The Big Belts against the horizon.
Rugged mountains,uneven and blue,
Dark shadowed, mauve and deep purple.
At their base, a silvery hue.
Ever clouds billowing over,

At times, immense,fleecy and white.
Or dark and laden with rainfall,
They thunder along in their flight.

The buttes and rocky formations
Leading down to the arable lands,
Strip-farmedfor soil conservation;
Vast fields of black and gold bands.
Thefollowing meadow before me

Fast losing its bright summer green,
Where a flock of spring lambs are grazing,
And Square Butte looms, lone and serene.
This beautiful view before me,
A feast for the soul and the eye,
Portrayal of earth's wonderous workings,
And over it all, the Big Sky.
Hazel M. Thomson
1964

organizations; Albuquerque Wildlife Federation,

This poem is a contribution from John Mitchell written by
Conservation Action League, National Wildlife Federation,
his
great Aunt Hazel Thomson. Theo was John's grandSociety of American Forestry Association, and National mother
on his mother'sside of the family.
Wildlife Refuge Association.
Mr. Thompson is survived by his wife, Rose Thompson of
Albuquerque.
11
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Current Literature
This section has the objective of alertingSRM members and
other readers of Rangelands of the availability of new, useful
literature being published on applied range management.
Readers are requested to suggestliterature items—and preferably also contribute single copies for review—for including in
this section in subsequent issues. Personal copies should be
requested from the respective publisher or senior author
(address shown in parenthesis foreach citation).
Animal Performanceand Fleece Characteristics of Angora
Goats Maintained on Western and Southern Texas
Rangelands; by C.J. Lupton, J.E. Huston, J.W. Holloway,B.G.
Warrington, et. al.; 1996; J. Anim. Sci. 74(3):545—550. (Texas
Agnc. Expt. Sta., San Angelo Tex. 76901) "If problemswithpre-

dation and poisonous plants (guajillo) could be controlled, economic returns from mohair productionby castrated Angoragoats
on the South Texas Plains (less favorable environment) would
be similar tothoseexperiencedon the Edwards Plateau,despite
the substantially different ecosystems."

Calving Intervals in Beef Cows at 2, 3, and 4 years of Age
When Breeding is not Restricted after Calving; by L.A.
Werth, S.M. Azzam, and J.E. Kinder; 1996; J. Anim. Sci.
74(3):593-596. (Dept. Anim. Sci., Univ. Neb., Lincoln, Neb.
68583-0908) Conclusions: If young beef cows are allowed to
breed at the first estrus following calving, calving intervalwill be
greater between 2 and 3 than between 3 and 4 years of age but
may be less than 365 dayseven between 2 and 3; beef producers maybe ableto develop beef herds withcows of greater fertility if young cows were selected on their ability to becomepregnant during the early postpartumperiod.

Cattle Use of Microclimates on a Northern Latitude Winter
Range; by G.A. Houseal and B.E. Olson; 1995; Can. J. Anim.
Sc 75(4):501—507. (Dept. Anim. & Range Sci., Mon. State Univ.,
Bozeman, Mon. 59717) "Cattle selected moderatemicroclimates
for grazing as a response to extreme wind and cold. . . .The
availability of moderate microclimates in a pasture may allow
cows to continue grazing, thus maintaining intake, even when
general conditions might otherwise cause them to defer from
grazing."

Dissipation of Glyphosate and Its MetaboliteAMPA In
Established Crested Wheatgrass Following Spring
Application; by Allan J. Cessna and John Waddington; 1995;
Can. J. Plant Sci. 75(3):759—762. (Agric. & Agri-Food Canada,
Saskatoon Res. Centre, Saskatoon,Sask. S7N 0X2) Glyphosate
residueson crested wheatgrassfoliage decreasedto acceptable
international MRL levels within two weeks of spring application;
washoffby rainfall appearedto be the major route of dissipation.

Economic Analysis of Grazing and Subsequent Feedingof
Steers from Three Fescue Pasture Alternatives; by R.O.
Burton, Jr., P.T. Berends, J.L. Moyer, K.P. Coffey, and L.W.
Lomas; 1994; J. Prod. Agric. 7(4):482—489. (Dept. Agric. Econ.,
Kan. State Univ., Manhattan, Kan. 66506) Pasture alternativesin
this study were endophyte-intectedtall fescue, endophyte-infected tall fescue-ladinoclover mixture, and endophyte-freetall fescue.

Effect of Seed Size on SeedlingVigor and Forage Production
of Winter Wheat; by W.W. Bockus andJ.P. Shroyer; 1996; Can.
J. Plant Sci. 76(1):101—105. (Dept. Plant Path., Kan. State Univ.,
Manhattan, Kan. 66506) Conclusions: large seed help reduce
soil erosion by producingplants withgreater ground cover; large
seed sown early also increase amount of forage available for
grazing.

Effect of Wheat MorphologicalStageat GrazingTermination
on Economic Return;by Larry A. FRedmon, EugeneG. Krenzer,
Jr., Daniel J. Bernardo, and Gerald W. Horn; 1996; Agron. J.
88(1):94—97. (Dept. Agron., OkIa. State Univ., Stillwater, OkIa.
74078) Net return was maximizedwhen grazing was terminated

at first hollow stem. Grazing beyond this point decreased grain
yield, and the extra weight gain by cattle wasnot sufficient to offsetgrain yield losses.
Effects of Tall Wheatgrass Windbreakson Hay Productionof
Three Alfalfa Varieties at a Semiarid Location in
Saskatchewan; by J. Waddingtonand H. Steppuhn; 1995; Can.
J. Plant Sci. 75(4):877—881. (Research Centre, Agric. & Agri-

Food Canada, Swift Current, Sask. S9H 3X2) Alfalfa grown
between tall wheatgrasswindbreaks produced about 45% more
dry matterthan when grown without windbreaks; this benefit
resultedfrom the extra water gained by snow managementand
the reduced evapotranspirationresullting from wind reductionby
the tall wheatgrasswindbreaks.

Dietary Habits and Social Interactions Affect Choice of
FeedingLocation by Sheep; by Cody B. Scott, Frederick D.
Provenza, and Roger E. Banner; 1995; AppI. Anim. Beh. Sci.
Frost-Seeding Legumes into EstablishedSwitchgrass:
45(3-4):225—237. (Dept. Rartgeland Res., Utah State Univ.,
Establishment, Density, Persistence, and Sward Composition;
Logan, Utah 84322-5230)Thisstudy was designedto determine
by Randall M. Gettle, J. Ronald George, Kevin M. Blanchet,
how preferencesfor particular foods influenced use of the enviDwayne FR. Buxton, and Kenneth J. Moore; 1996; Agron. J.
ronment by subgroups of sheep (these having different dietary
88(1):98—103. (USDA-ARS, Field Crops Res. Unit, Iowa State
habits) and if social factors could override acquired preferences
were successfullyintroduced
Univ., Ames, Iowa
and aversions.

Digestion of Low Protein Grass Hay by Muskoxen and Cattle;
by Jan Z. Adamczewski,WIlliam M. Kerr, Ewald F. Lammerding,
and Peter F. Flood; 1994; J. WIldI. Mgt. 58(4):679—685. (Dept.
Vet. Mat., Univ. Sask., Saskatoon, Sask. S7N OWO) Muskoxen
were found well adapted to digesting low quality graminoid forage and maintainingmass at low rates of intake, these traits likely contributingto their success in surviving long arctic winters.
Compiledby John F. Vallentine, Emeritus Professorof Range Science,
BrighamYoung University,Provo, Utah 84602.

50011) Legumes

by this method into established switchgrass; red clover, birdsfoot
trefoil, and theirmixturewere more competitivethan alfalfawiththe
switchgrass but not consideredserious.

Genetic Structure and Gene Flow in Elymus glaucus (Blue
Wildrye): Implicationsfor Native GrasslandRestoration; by
Eric E. Knapp and Kevin J. Rice; 1996; Restor. Ecol. 4(1):1-.10.

(Dept. Agron. & Range Sci., Univ. Calif., Davis, Calif. 956168515) The purpose of the study was to investigate the genetic
structure of blue wildrye in populations collected over a broad
geographic area and to make recommendationsfor the transfer
and use ofseed in revegetationand restoration projects.
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Genetic Trend and Environmental Effects in a Population of
Cattle Selected for Twinning; by L.D. Van Vieck and K.E.
Gregory; 1996; J. Anim. Sc 74(3):522—528. (USDA-ARS, Meat

Animal Res. Center, Clay Center, Neb. 68933-0166) Twinning
has relatively low heritability in cattle; but twinning rate was
raised to 15% during the 12 years of selection;this is an approximate 10-foldincrease.

Grazing ManagementAffects Manure Distribution by Beef
Cattle; by P.R. Peterson and J.R. Gerrish; 1995; Amer. For. &
Grassland Counc. Proc. 1995:170—174. (Plant Sci. Dept.,
Macdonald Campusof McGill Univ., Ste-Anne-de-Bellevue,
Quebec H9X 3V9) Grazing cells withfrequent rotationsand minimal landscapevariationwithin individualpaddocks resulted in the
most uniform manure distribution over the entire paddock.

Improved Forage Production Following Western Snowberry
(Symphoricarpos occidentalls Hook.) Control with
Metsulfuron Methyl; by G.G. Bowesand D.T. Spurr; 1995; Can.
J. Plant Sci. 75(4):935—940. (Research Sta., Agric. & Agri-Food
Canada, Saskatoon, Sask. S7N 0X2) Metsulfuron applied at 15
g/ha controlled western snowberry for at least 6 years, this treatment being more effectivethan treatmentsolely with 2,4-D.

The Influence of Energy Supplementationon Performance,
Digestive Kinetics,and Intakeof Cattle Grazing NativeFlood

Meadows In Eastern Oregon; by Ray Angell, Roxane Barton,
and Tim DelCurto; 1995; Amer. Soc. Anim. Sci., West. Sect.
Proc. 46:475-478. (USDA-ARS,Eastern Ore. Agric. Res. Center,
Bums, Ore 97720) Low levels of energy supplementationdid not
enhance average daily gains of young growing animals spring
grazing high quality native flood meadows enoughto warrantthe
extra labor and expense involved.
Influence of Processing Supplemental Alfalfa on Intake and
Digestionof Dormant Bluestem-Range Forage by Steers; by
B.A. Untzenich, E.S. Vanzant, R.C. Cochran, J.L. Beaty, et al.;
1995; J. Animal. Sci. 73(4):1187—1195. (Dept. Anim. Sci. & lnd.,
Kansas State Univ., Manhattan,Kan. 66506) Supplementalalfalfa dramatically improved the utilization of the low-quality range
forage; but methodof processingthe high-qualityalfalfa used did
notsignificantlyalter intake or digestion response.

Lack of Maternal Influence on Lamb Consumption of
Locoweed (Oxytropissericea); by James A. Pfister and Kermit
W. Price; 1996; J. Anim. Sci. 74(2):340—344. (USDA-ARS,

Poisonous Plant Res. Lab., Logan, Utah 84321) Short-term
maternalinfluencewas not sufficientto conditiona preferencefor
locoweed in lambs; it was conjectured that long-term, repeated
exposure with the mother, and perhaps peer influences, may be
necessaryto conditionsuch a preferencein lambs.

Seed Longevityof 41 Weed Species Buried 17 Years in
Eastern and Western Nebraska; by Orvin C. Bumside, Robert
G. Wilson, Sanford Weisberg, and Kenneth G. Hubbard; 1996;

Weed Sci. 44(1):74—86. (Dept. Agron. & Plant Genetics, Univ.
Minn., St. Paul, Minn. 55108) Selected examplesof germination
of seed buried in sandy loam soil in western Nebraska (20 cm.
depth): (1) cheatgrass after burial for one year, 1%; (2) kochia
aftertwo years, 2%, (3) Russian thistle after two years, 1%; (4)
musk thistle after 5 years, 38%, after 9 years, 4%; (5) Canada
thistle after 12 years, 17%; and (6) jimsonweed after 17 years,
90%.

StorageMethod Effects on Dry Matter and Quality Losses of
Tall Fescue Round Bales; by M. Collins, L.D. Swetnam, G.M.
Turner, J.N. Hancock, and S.A. Shearer; 1995; Agron. J.
87(4):507—514. (Univ. Ky., N222E Agric. Sci. Center, Lexington,
Ky. 40546-0091) Evaluated the utility of solid plastic wrap and

plastic mesh wrap binding materials in reducing yield and quality
losses of tall fescue roundbales duringoutside storage.

Strategies for Mixed-Grass Prairie Restoration: Herbicide,
Tilling,and NitrogenManipulation; by Scott D. Wilson and Ann
K. Gerry; 1995; Restor. Ecol. 3(4):290—298. (Dept. Biol., Univ.
Regina, Regina, Sask. S4S 0A2) Thisstudy was directedat the
suppressionof crested wheatgrassand smooth brome and their
replacementby nativegrasses.The responsesfound in the study
emphasize the importance of neighbor-freeestablishment sites
as a prerequisite for prairie "restoration" in establishing native
grasses.

Using RemoteSensing for Detecting and Mapping Noxious
Plants; by J.H. Everitt, D.E. Escobar, and M.R. Davis; 1995;
Weed Abstracts 44(12):639—649. (USDA-ARS,Remote Sensing
Res. Unit, 2413 E. Highway 83, Weslaco,Tex. 78596) A review
paper that presentsan overview on the applicationof aerial photography, airbornevideography,and satellite sensor imageryfor
detecting brush and weed species on rangelands in Southern
USA.

Yield and BotanicalComposition of Legume-Interseeded vs.
Nitrogen-Fertilized Switchgrass;by J. Ronald George, Kevin

M. Blanchet, Randall M. Gettle, Dwayne R. Buxton, and Kenneth
Moore; 1995; Agron. J. 87(6):1147—1153. (USDA-ARS, Iowa

J.

State Univ., Ames, Iowa 50011) Evaluatedcoot-seasonlegume
renovationof establishedswitchgrassby comparingforage yield
and botanicalcompositionfor interseededlegumesversus N fertilized switchgrass.

Livestock Production Potential on Irrigated Utah

lntermountaln Meadows; by R.C. Rollim, K.C. Olson, B.R.

Bowman, and H.Q. Winger; 1995; Amer. Soc. Anim. Sci., West.
Sect. Proc. 46:335—338. (Dept. Anim., Dairy, & Vet. Sci., Utah
State Univ., Logan, Utah 84322) Objectivesof the study were (1)
to determinethe proper stocking rate forcow/calf spring-summer
grazing operations, (2) determine forage intake by cows, (3)
determine nutrient quality of cattle diets, and (4) quantify forage
availability.Diet quality, calf production, and cowbody condition
were all reduced by higher stocking rates.
The Need for Consideration of Fire Behavior and Effects In
PrescribedBurning; by E.A. Johnson and K. Miyanishi; 1995;
Restor. Ecol. 3(4):271—278.(Dept. Biol. Sci., Univ. Calgary,
Calgary, Alta. T2N 1 N4) Discussesthe processesof heat transfer and the relative role ofvarious fuel variablesin these processes, as well as the concepts of fire intensity, rate of spread, fuel
consumption, duff consumption, fire frequency,and the ecological effects associatedwithvariation in these characteristicsof fire
behavior.

Rangelands

is seeking a volunteer to
coordinate the Current Literature Section. John
Valentine, who has hod the position for many years,
will be retiring at the end ofthis year.

Please Contact:

Gory Frosier, Technical Editor
7820 Stag Hollow Drive
Loveland, CO 80538
(970) 498-4232

RANGELANDS 18(3), June 1996

113

Grazing the Hill

Vivan M.Jennings
Washington Representative
The 1996 Farm Bill - Will FAIR be fair? The 1996 Farm
is now reality. It was a taxing evolutionaryprocess for
the enablingauthorizationbill to make it through the legislative process. It is now known officially as the 1996 Federal
Agricultural Improvement and Reform Act (FAIR), but to
those linked with it, it will be called the 1996 Farm Bill.
Bill,

After experiencing this long drawn out process leading to
FAIR, I'm reminded of the old saying that goes something
like this; "You usually don't know what it is you really want,
until you see something better than what you alreadyhave".
I suspect the saying reflectsthe feelings many people have
about the new FAIR Act. Under the market transition component, often referredto as the Freedomto Farm section of
the Act, there will be dramatic differencesfacing agricultural
producerswho have become acclimatedto safety net provisions provided by deficiency payments for certain crops.
Under the commodity title, farmers will like the part that
allowsthem the freedom to plant whatever crops they chose
and how much land they can use. Producers will now have
to pay more attention to market conditions,productioncosts
and price volatility. Although these factors will directly
impact selectedcrop producers and in particularsmall farmers and rural communities, it will have a ripple effect on
most everyone else in agriculture as well as the public.
Many will start asking if FAIR is fairto all involved by the legislation. Price stability and inflationary concerns may result
in Congress wanting to revisit farm and ranch legislation
again in the future.
On April 17 th Paul Johnson, Chief, Natural Resources
Conservation Service (NRCS) told the National Grazing
Lands Conservation Initiative (GLCI) Steering Committee
that "The new Farm Bill is not only a market transition bill,
but, it is an environmentalstewardshiptransition bill". That
went over well with the GLCI group, as well as others, that
wantto support environmentalcauses privately and through
voluntary programs implementedat the local level.
I think most conservationistswould agree with Paul
Johnson. The new act contains many positive conservation
provisions and shows a commitment to environmental protection by the agriculturalcommunityand the public according to Norm Berg, past Chief of the Soil Conservation
Service, now NRCS. The Act extends the Conservation

from Vermont, called for a meeting of the Committee on
April 16-18, 1996 in Washington D.C. with 15 of the 18
members attended. The purpose of the meeting was to
focus on better understanding the CPGL program and to
garner support for appropriation of funds to initiate action

toward programmaticgoals.
Some uniquefeatures of CPGL are:
1) Private grazing land constitute nearly 1/2 of the nonFederal land if the United States and is basic to the environment , social and economic stability of rural communities.
Private grazing land contain a complex set of interactions
among soil, water, air, plants, and animals.
2) Grazing land constitutes the single largest watershed
cover type in the UnitedStates.
3) Private grazing land constitutes the most extensive
wildlife habitat in the United States. About 70% of wildlife is
on private land and nearly 78% of endangeredspecies are
locatedthere.
4) Private grazing land can provide opportunities for
improvednutrient managementprograms.
5) Owners and managers of private grazing land need to
continue to recognize conservation problems when they
arise and need technical assistance to assist in problem
solving.
6) New science and technology from research and extension must continually be made available so owners and
managers may make informed decisions concerning vital
grazingland resources.
7) Resourcesof USDA agencies need to be made available to provide technical assistance, research and education to owners and managers of private grazing land to
ensure long-term productivityand ecological health of graz-

ingland.
8) Voluntary cooperation through local partnerships

between privateinterestsand local, state and Federalpublic
sector agencies is a must to fulfill the goals of the program.
9) The purpose of CPGL is to provide a coordinatedtechnical, educational, and related assistance program to conserve and enhance private grazing land resources and provide related benefitsto all citizens of the United States.
The next step on the part of the private sector leaders
involved is to assist with focusing attention on needed
Reserve Program (CRP) and the Wetlands Reserve appropriationof funds. This will be a tough task considering
Program (WRP) and of great interest to private grazing down sizing and fiscal constraints facing new initiatives.
lands supporters, provides authorization for new initiatives However, this is not an impossible task when there is a
on private lands. More than $2.5 billion in new funding is coalition of interested private sector stakeholderswilling to
identifiedwith conservationprovisionsin the new language.
donate time and resources to make it happen. Twenty million dollars is authorized for fiscal year 1996, followed by
$40 million for fiscal year 1997 and $60 millionfor fiscal year
Grazing Lands Conservation Initiative(GLCI) Update
It didn't take long for the GLCI Steering Committeeto initi- 1998 and each subsequentfiscal year.
At the GLCI Steering Committee meeting , expansion of
ate action after the Conservation of Private Grazing Land
sector advisorsto the Committeewas accepted. Now
(CPGL) Program was authorized under Sec. 386, Title Ill - public in addition to
included,
representativesfrom NRCS, are repConservationof FAIR. Chairman John Roberts,a dairyman

RANGELANDS 18(3), June 1996

114

resentativesfrom the Agricultural ResearchService (ARS),
Cooperative States Research, Education, and Extension
Service (CSREES), the Extension Committee on
Organization and Policy (ECOP), and the Experiment
Station Committee on Organization and policy (ESCOP).
This expansion will link these agenciesto the second phase
of the initiative linked to researchand education.
An initiative like GLCI, now the CPGL program, doesn't
happen without dedicated involvement by individuals who
methodicallyplan what needs to happen and then sees that
it does happen. Gary Westmoreland, National Coordinator
for GLCI has been the individualfrom the beginningthat has
worked closely with the Steering Committee as they have
chartered the course. Gary has also been the one to provide
leadershipto organize state coalitions focused on GLCI in at
least 43 states.

the Forests and Public Lands Subcommitteeof Energy and
Natural ResourcesCommittee of the U.S. Senate and as a
Senior Fellow with the National Governors Association.
Deen has been active as an SRM member and Director.
Deen and his wife Kathy will be establishingthemselves
later in the year in the ShenandoahValley. We wish them

Deen Boe Retires
Friends and associates wish Deen Boe a well deserved
retirement as he leaves his current position as Deputy
Directorof Range Management,U.S. Forest Serviceon May
3, 1996. Deen has had a long illustrious career. He served
as Forest Supervisor on the Nebraska National Forest,
District Ranger on two ranger districts, Group Leader for
Range Managementin the Eastern Region and a variety of
resource managementpositions in 3 of the 9 regionsof the
agency. Deen also served as staff assistant on whatis now

Federal Interagency Committee for the Management of
Noxiousand ExoticWeeds
Deb Hayes, U.S. Forest Service and Sean Furniss, U.S.
Fish and Wildlife Service are Co-chairs of the Federal
InteragencyCommitteefor the Managementof Noxious and
Exotic Weeds.The Committeemet in WashingtonD.C. April
30 to reviewa draft nationalstrategy, look at short and long
term priorities, and to determine how linkages with the
SharingCommon Ground program might be established.

well.

Invasive Weed Awareness CoalitionActivity (IWAC)
IWAC met recently to lay out strategy for increasing the
awareness of noxious and invasive weed problemsfor the
public and interesteddecision makers. Linkagesof IWAC to
the Grazing Land Conservation Initiative were discussed
and plans were made to hold a summer weed tourfor interested participantsand decision makers. Plans for the weed
tourwill be finalizedsoon.
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Board of Directors Meeting Highlights
The Annual Meeting of the SRM Board of Directors was
held in the Plaza Room of the BroadviewGrand Heritagein
Wichita, Kansas on February 10—15, 1996. President Fred
C. Bryant presided.
The 1996 OperatingBudgetwas approvedby the Board.
TheBoard praisedthe ResearchAffairs Committee'swork
on the Research Needs document recently published in
Rangelands.

The Board was informed that a rangeland assessment
survey will go out in the April issue of Rangelands.Results
may be available by the SummerMeeting in San Antonio.
The Board wishes to urge all Chartermembers of the
Society to attend the 50th Anniversaryto be held in Rapid
City, S.D. nextyear. A 50th anniversary pin will be given to
all Charter members in attendance.
The Board approved a proposal to publish Journal of
Range Management abstract in Spanishfor a one-year trial
basis.

The Ad Hoc Electronic Media Committee (subcommittee

of TechnologyTransferCommittee, recommended that

SRM establish a World Wide Web (WWW) site from which
information could be made available to computer users
located nationallyand internationally.Texas A&M University
hasoffered the servicesof their site to SRM.
The Board approved an expenditure of $300 to get the
site up and running.
The National Agricultural Library (NAL) presented a proposal to have the Journal of Range Managementscanned
to CD-ROM and made available on the WWW through a
web site at the Universityof Arizona. The Universitywill provide all scanning and the Society would pay for the CD's
only. The NAL is cooperating with the Universityof Arizona
on an experimental project called Agricultural Network
InformationCenter (AgNIC).The Board urged Bud Rumburg
to continue his negotiationswith the NAL and the University
of Arizona.
A recommendation for financial support of the 1996
National Envirothonwas presented and the Board approved
a contributionin the amount of $100.
The issue of overgrazing in Yellowstone National Park
was again discussed.The Board agreedthat a letter of concern will be draftedto the park's superintendance.
The Board approved reaccreditationof the undergraduate
programat Texas Tech University.
The Leadership DevelopmentCommittee will be presenting a Leadership Training program for the Board at the
Summer Meeting in San Antonio. Jamie Kaestnerfrom
National Cattlemen's Association will facilitate the training.
The Committee is also developing training for the general
membershipwhich will be held at the 1997 Annual Meeting
in Rapid City.
The following Board representative assignments were
made to Clusters:Business Affairs Cluster—John
Buckhouse/Bud Rumburg; Communications Cluster—Jim
O'Rourke/Rod Heitschmidt; External Affairs Cluster—John
Hunter; Internal Affairs Cluster—Meg Smith/Ron Sosebee;
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Operations Cluster—Tom Bartlett; Science & Technology
Cluster—Linda Hardesty/LamarSmith.
The Board approved new Policy and Position Statements
on Livestock Grazing on Rangelands developedby the
Committee.

Joint Meetingof the Board of Directors and
Advisory Council
The following recommendationswere made to the SRM
Board of Directors at a Joint Meeting with the Advisory
Council on February 12, 1996. Advisory Council Chair Bob
Childress and President Fred C. Bryant presided. Childress
presented the recommendationsof the Advisory Council as
listed below and the subsequent actions were taken by the
Board tothe recommendations:
Recommendation 1. The Advisory Council recommends
that all Section rebates be set at $5.00. The SAM Board
of Directors cannot set Section dues. A letter will be written to all Sections urging them to change their regular
membersdues to $5.00.
Recommendation 2. The Advisory Council recommends
that an option be available to members to select one journal with their membershipand if they wish to receive the
otherjournal, they can purchase it at a set price (either
JRM or Rangelands). The Board approved providing
Rangelandswith membershipwith the option of receiving
the Journal ofRange Managementfor an additional$15.
Recommendation 3. The Advisory Council recommends
that the Board of Directorsaccept the California Section's
bid to host the 2001 Annual Meeting in Honolulu, Hawaii.
The Board accepted the bid from the CaliforniaSection to
host the 2001 Annual Meeting.
Recommendation 4. The Advisory Council recommends
that the Board of Directors accept a graduated dues
increaseof $5-$i0-si 5. TheSRM Board approved a dues
increasefor Regular and First Family members based on

annual income. Members with income of less than
$40,000 will have a $5 increase, 540,000-$60,000 will
have an increase of $10 and over $60,000, a $20
increase.

Recommendation 5. The Advisory Council recommends
that the Board take action to allow Federal employees to
make payroll deduction for dues. The Board may need to
look at: 1) a Bylaws change of annual audits, 2) evaluate
the number of participants, and 3) a flat rate fee. No
action.
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Advisory Council MeetingHighlights
The Advisory Council, Wichita, Kansas, February 11—15,
1996

• It
to

•

South Dakota Section will be raffling and auctioning two
commemorativeWinchester SAM rifles at the '97 meeting.
Copies of these rifles are available to other sections for fund
raising.

was agreed that each section would contribute$50.00
fund SRM award jackets for the National Land, Pasture
and Range Judging Contest held in Oklahoma City each
year

• The Advisory
• that
the

Council agreed that all section dues

would be $5.00.

The Advisory Council concurred with the proposal from
BOD
each member will get only one journal (JRM or
Range/and) with their membership. They may receive the
otherjournal if they choose for a separatecharge.

•

The 2001 Annual Meeting site—there were no formal
bids for 2001 meeting. Then California offered to host the
meeting in Honolulu. The California Section will present a
formalbid atthe '96 summer meeting in San Antonio.

•

The Advisory Council recommendedthat the Board of
Directors increased dues $5, $10, or $15 based on income
as voluntarilydeclared by members.

•

Mark Pater, Arizona Section, was elected Chair-electof
the Advisory Councilfor 1996.

Associate Editor Nominations

Journal ofRange Management
Replacements are needed for Associate Editors of the Journal of Range Management
retiring from the Editorial Board in February 1997. We are seeking nominees with expertise
in the following general areas: animal ecology, animal physiology, plant animal interactions,
grazing management, plant physiology, plant ecology, improvements, reclamation, and
measurement/sampling.
Associate Editors serve for 2 years with an optional 2 additional years with the concurrence of the Editor, JRM. To nominate a candidate for this important and demanding position, ascertain that the individual is available and willing to serve and then send a letter of
nominationto the Editor describing the nominee's qualifications,Interested individuals may
nominate themselves. The candidate will be asked to supply a list of publications and an
account of experience in reviewing manuscripts.

Send nominations by 1 Aug. 1996 to: Gary Frasier, Editor, Journal of Range

Management,7820 Stag Hollow Road, Loveland, Colorado 80537.
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Endangered Species; Riparian, Water Quality; Animal
Waste; Biodiversity;Current Research/ConservationIssues;
etc. These papers would be in less detail than the current
Invited Synthesispaper.

Most readers are aware that the journals of the Society,
Rangelandsand the Journal of Range Management, along
with Trailboss News are the one item(s) that all members
4. To investigateand evaluate various means of improving
receive as part of their dues. The 2 journals, Rangelands
and JRM, are published to provide information to SRM the Journal for both the internal (SAM members)and extermembers and outside readers. While the readership of the nal readers.
journals is very diverse we strive to provide the types of
5. To implementfor a 1 year testperiod the publishingof a
publicationthe membershipdesires. To meet these desires
we are continually lookingfor input on ways to improve the Spanish translation of the Abstract of each paper published
in the Journal ofRange Management.
publications.
Every year each SAM committee prepares a Plan of
Actionto guide their activities for the coming year. Following
6. To investigate (in cooperation/coordinationwith other
are the Action Plans for Rangelands and the Journal of interested SRM committees) the feasibility, problems and
Range Managementthat were developed duringand follow- approachesof electronic media preparationand dissemination of SAM journals, publications, etc.
ingthe 1996 Annual SAM Meeting in Wichita, Kansas.

The editorial board of each publication would welcome
comment and suggestions concerning the above Action
1. To conduct the reviewand oversee the revision of non- Plans. Please send any comment, suggestions,ideas, etc.
technical articles to be publishedin Rangelands.
you have to: Gary Frasier, Editor, 7820 Stag Hollow
Road, Loveland, Colorado 80538., FAX 970-482-2909,
2. To publish 6 issues of Rangelandsin 1996 as required or E-Mail gfrasier@lamar.colostate.edu.
to do so by the SAM By-Laws.
I found the followingsaying.
3. To expandthe scope of Rangelandsby inviting authors
to prepare paper on subjects such as: Threatened and Spider'swebs in the garden are thicker ifearly fallis comm.
Endangered Species; Riparian; Water Quality; Animal
I don't know if there is any truth in it. Maybe someone
Waste, Biodiversity;Current Research/ConservationIssues;
etc.
could get a grant to study it. (Did you ever stop to thinkhow
some of the old sayingsgot started).
4. To evaluate techniques for proviaing guidance to
authors writingfor Rangelandssuch as "WritingWorkshops"
at Annual Meetings.
RANGELANDS

5. To investigate and evaluate means of widening the
scope of Rangelandsfor both internal (SRM members) and
external readers.

6. To develop a 'Style Manual"for Rangelands.
7. To investigate the advisability of initiating and interactive column in Rangelandsfor readers questions.

8. To investigate means of making Rangelands more
attractive (layout,paper quality, etc) for the readers.
JOURNAL OFRANGE MANAGEMENT
1. To conduct the review and oversee the revisionof technical articles to be published in the Journal of Range
Management.

2. To publish 6 issues of the Journal of Range

Managementin 1996 as required to do so by the SAM ByLaws.

3. To investigatethe feasibility of having "invited subject"
papers on subjects such as: CAP; Threatened and
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Meet Vivan M. Jennings
Washington Representative
The Society for Range Management
The Society for Range Management (SRM) is a highly ed a concept paper at the request of then SRM President,
respected professionalsociety dedicated to the proper care Fred Bryant, on a certification program to potentiallycertify
of rangeland resources according to Vivan M. Jennings, grazing land ecosystem practitioners.This would be a simiWashington Representative of the Society for Range lar program focused on grazing land to one now being
Management. Improving the scientific knowledge base of offered to Certified Crop Advisors (CCA). Presently, about
range ecosystem production and managementand helping 15,000 individualshave taken the exam to be CCA certified.
to create an improved public appreciationof desiredsocietal Certified individuals,would be knowledgeableacross broad
outcomes obtained from a well managed range environment based standards needed to fu(fill the objectives of the proare importantobjectives of the society, Jenningsstates.
gram, Jenningsstated.
The position of Washington Representativeserves as an
The Washington Representative,is a part time responsiextension of the Executive Vice President of SAM, says bility for Jenningswho has other business responsibilitiesin
Jennings. Since SRM is a nonprofit association,it is recog- addition to SAM. It represents less than 20% of a full time
nized as a scientific and educationalorganization under the position and requires flexibility in scheduling to accommoprovisions of Section 501 (c) (3) of the Internal Revenue date the demands. Sometimesmy schedulewill be full time
Code. Thisprovides a framework for how SRM works and is for three or four days a week and at other times it will be
important in how the Society performs its functions. The only one day, Jennings says. I always enjoy hearing from
Washington Representative is an information provider and SAM members and related contacts. I try to schedule in pridoes not engage in any type of lobbying fuctions, Jennings onty events and activitieswhere I can, stated Jennings.
says.

Most SAM members are familiar with the Washington
Representative by way of the bi-monthly article, "Grazing
the Hill" published in Rangelands.The article is a news article addressing changes taking place in the federal government that may impact the conservation and managementof
rangeland resources, the Society and the profession of
range management.According to Jennings, the article conveys both sides of emerging and current issues on the public agenda.
Since the Washington Representative represents the
Society in Washington D.C., another key function of the
position is to liaison and attend meetings of other conservationand professionalorganizations,industrialand commodity organizations and societies, congressionalhearings and

meetings sponsored by cooperating agencies in the
Departmentsof Agriculture and Interior. These would
include the Natural Resources Conservation Service, the
Forest Service, Agricultural Research Service and the
Bureau of Land Management, Department of Indian Affairs
and other agencies such as the Environmental Protection
Agency. Jennings says, SAM needs to be kept abreast of
agency and organizationalactivities so that courses of
action on policy can be brought to the attentionof the Board
of Directors. Among other responsibilities the Washington
Representative has is to represent SRM on the Board of
Directors of the Renewable Natural Resources Foundation
(RNRF) and to represent the Society with the Natural
ResourcesCouncil of America (NRCA). Recently, Jennings
served on the RNRF committeeto plan the 1996 Leadership
Summit for professional society leaders in the natural
resources professions. The topic of the summit to be held
June 13—14 wiI be "WorkingTowards a SustainableFuture"
and will link to the "Report on the President's Council on
SustainableDevelopment."
At the recent SRM meetings in Wichita, Jennings present-

"Meet Vivan Jennings"was submitted by Bertha C. Gillam, Directorof
Range Management, Washington, D.C. She is a member of the
ProfessionalAffairs Committee.
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(bold face indicates Sustaining)
Robert C. Accola
Kenneth G. Adams

Jose F. Casco

Raymondo Aguirre
Eduardo Aizpuru-Garcia
Jack D. Albright
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Dean M. Anderson
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E. William Anderson

Elizabeth H. Colbert
ThomasA. Colbert
Sam H. Coleman
C. Wayne Cook
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MaxA. Corning

Jonathon Anderson
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Paul C. Anderson
Val Jo Anderson
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Josiah T. Austin
Calvin Baker

Nancy C. Ballard
Robert F. Barnes
Eduardo J. Barragan
Reginald H. Barrett
MackR. Barrington
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John Baumberger
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Jerry R. Bean
David J. Beard
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Robert E. Bement
R. Gordon Bentley, Jr.
William A. Berg
LloydL. Bernhard

LesterJ. Berry
Rhonda L. Beyke
C. Robert Binger

Charles Birkemeyer
Kenneth P. Blan
D. Morris Blaylock
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Eric G. Bolen
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George E. Bradley
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Vernon C. Brink
H. Leo Brown
Patrick J. Broyles
H. Harold Bryant

Steve Bunting
A. Lynn Burton
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DwightR. Cable
Margie M. Campbell
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Roy M. Carlson, Jr.

Martha Chaney
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Charles Clement
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Roy M. Clinesmith
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Jack R. Cutshall
Sterle E. Dale
Lawrence A. Daley
Robert A. Darrow
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Maurice R. Davis
Howard R. De Lano
Joe Deschamp
Wright Dickinson
ClaudeC. Dillon
Everett R. Doman
Gary B. Donart
Donald S. Douglas
John T. Drake
Richard E. Dresser
Robert S. Drinkwater
W. JamesDuffield
R. A. Dyer, Jr.
Mrs. E.J. Dyksterhuis
Thomas K. Eaman
Douglas J. Eddy
Gerhard A. Ehlert
Virginia M. Emly
Robert E. Epp
John Estill
Lani Estill
AngelaG. Evenden
Mahlon Everhart, Jr.
Marion E. Everhart
Sherman Ewing
DahirAbbyFarah
Richard W. Farrar
NancyR. Feakes
Karen Fechko

Fredrick W. Finke
David A. Fischbach
Herbert G. Fisser
H.A. Fitzsimons, Jr.
Eldon Flowers
Canton S. Fonte
George E. Fore
John S. Forsman
Richard T. Forsman
William A. Fortune
Bruce T. Foster
Philip H. Fox
Jo Frasier
Joeseph G. Fraser
Gary W. Frasier
Ed L. Fredrickson
Jim C. Free
Daniel G. Freed
John D. Freeman
Howard R. Freemyer
Leroy Friebel, Jr.
Dennis K. Froeming

Kenneth0. Fulgham
TrinidaB. Garcia
AmonJ. Garner
Allen N. Garr
F. Robert Gartner
Melvin R. George
Will R. Getz
Albrecht Glatzle
Steven W. Glenn
Carl J. Goebel
Martin H. Gonzalez
R. Riche Gonzalez
David W. Goodall
Charles A. Graham
Irene E. Graves
Lisle R. Green
Win Green
Geoffrey E. Greene
Thomas R. Grette
E. Lee Griner
David P. Groeneveld

JohnJ. Gunderson
MargaretS. Gunderson
Robert H. Haas
Marshall R. Haferkamp
L. I. Hagener
Richard D. Hall
Robert Hamner
Eugene J. Handl
Edward B. "Brent' Handley
Richard M. Hansen
Julie A. Hansmire
JackieL. Hanson
Earl E. Hardie
Glenn W. Harris

RobertW. Harris

Richard H. Hart
Doc & Connie Hatheld
CraigM. Haynes
Harold F. Heady
Darwin C. Hedges
Dennis Hetfner
Rodney K. Heitschmidt
Humberto Hernandez
ON. Hicks
Joseph G. Hiller
C.E. Chuck" Hitch
Lynnel A. Hoffman
Charles A. Holcomb
Lee J. Holden
Royal G. Holl
John R. Hook
August L. Hormay
AC. Hull, Jr.

Robert A. Humphrey
John R. Hunter
Richard M. Hurd

William D. Hurst
Donald L. Huss
W.O. Hussa
Margaret F. Hyatt
Milton Hyatt
S. Wesley Hyatt
PeterV. Jackson, Ill
Charles M. Jarecki
J. Rukin Jelks, Jr.
Dennis R. Jenkins
ThomasN. Johnsen, Jr.

James R. Johnson
MarkK. Johnson
Richard C. Johnson
Thane J. Johnson
William K. Johnson
Robert C. Joslin
Bob L. Karr

Marvin R. Kaschke
Steven H. Kautzsch
Nolan F. Keil
JamesW. Kellogg
Chester H. Kelly
Norman R. Kempf
Wayne Kessler

KenKiI$ingsworth
Robert R. Kindschy
Richard J. King
Austin E. Klahn
LeslieJ. Klebesadel
Roger G. Knapp
Matt Kniesel, Jr.
RobertW. Knight
Paul A. Krause
DirkA. Kreulen
Ron E. Lambeth
Robert A. Langford
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Colleen G. Larkoski
Robert D. Larsen
Gary E. Larson
Tom Lasater
William A. Laycock
Henri N. Le Houerou
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Ernest Leland
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Donald W. Nelson,Jr.
Joe B. Norris
Kay V. Norris
Edward L. Nygard
Paul E. Nyren
ThomasM. O'Connor

Joseph F. ORourke
Paul D. Ole Ohlenbusch
HamdyS. Oushy
Kyle Owen

C.E. Owensby
Karl G. Parker
BobD. Patton
Gene F. Payne
JerryL. Payne
C. Kenneth Pearse
DorothyPearson
Henry A. Pearson

J.F. Pechanec
Rudy J. Pederson
Mike L. Pellant
W.C. Pendray
Gregory K. Perrier

Ronald R. Perrin
Willard P. Phillips
EllenJ. Picard
Beatrice C. Pickens
T. Boone Pickens, Jr.

William D. Pitman
Rod Player
Jennifer J. Pluhar
Ivan R. Porter
Jeff Powell

J. BoydPrice

JeffreyL. Printz
L. Glen Quigley
Charles M. Quimby

Clayton L. Quinnild
Klaus Radkte
BobJ. Ragsdale
Michael H. Ralphs
Dan D. Ratliff
C. Hardy Redd
JanisJ. Reimers
William A. Reimers
Steven T. Revie
KaraRicketts
Matt J. Ricketts
Ronald E. Ries

Laurence E. Riordan
Walter M. Risse
Larry A. Rittenhouse
Joseph H. Robertson
Winthrop P. Rockefeller
Ernest D. Romero
James T. Romo

Robert L. Ross
Elno D. Roundy

John M. Row
Charles B. Rumburg

PhilipR. Rumpel
BradRussell
FaithE. Ryan

Warren K. Sandau
Kenneth 0. Sanders
H. Reed Sanderson
Gary 0. Satter
Ted Scherer, Jr.
Al F. Schlundt
Harold B. Schmidt
Joe M. Schmidt
Ervin M. Schmutz
Martin R. Schott
Charles M. Schumacher
Milton Sechrist
Donald J. Seibert
Douglas V. Sellars
HaroldE. Shamley
Daniel L. Sharp
Gail E. Sharp
Weldon0. Shepherd
ThomasN. Shiflet
John A. Shrader
M. Silia
Chester L. Skilbred

JonM. Skovlin
Michael A. Smith
Sydney E. Smith
TerryJ. Smith
FloydL. Snell
CarolA. Sparks
ThomasL. Sparks
Steven M. Spencer
Bill Stark
Stan Starling
Warren J. Stevens
Rev. Robert L. Storch

James Stubbendieck
Sherman A. Swanson
Faisal K. Taha
Ann F. Tanaka
John A. Tanaka
Charles E. Taylor
Nora Taylor
Paul G. Taylor
Wayne F. Taylor
Clair E. Terrill
David P. Tidwell

Stan Tixier
Lynn D. Todd
T.W. Townley-Smith
George T. Turner
Robert B. Turner
Dee Moore Vanderburg
Robert E. Wagner

All. Fred Walker

Mrs. A.H. "Fred" Walker
Ronald M. Walters
Carl L. Wambolt
Clinton H. Wasser
Fred L. Way
J. Wayne Weaver
Shawn W. Weishaar

Noel H. Weilborn
Dick Whetsell
Steve Whisenant
Gerald D. Widhaim
Kay W. Wilkes
Calvin E. Williams
ClaytonS. Williams

Robert E. Williams
W.A. Williams
Robert M. Williamson
Terry Wilson
Leaford C. Windle
H. Peter Wingle
Gale L. Wolters
Jerome H. Wysocki
Jim D. Yoakum

Albert L. van Ryswyk

w

