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Executive Vice-President's Comments 

The SRM process of looking at change, known as Journey to 
Change, has been moving forward with short programs at 
Section meetings this fall. When the current round of meetings 
is complete in January, discussions will have occurred in about 
16 of 20 sections. The intent of these discussions is to allow 
members who have not had the opportunity previously, at the 
August 1999 Ft. Collins meeting, or the Annual Meeting in 
Boise, to learn what this pmgram is about, what has been done 
to this point, and what is planned at the Annual Meeting in 
Kona. Members of the Board of Directors. staff. leadership de- 
velopment committee, or others who participated in the Ft. 
Collins workshop are Ieading the discussions. The programs 
include video presentations and information on dialogue, a 
major tool in the effort. One of the video presentations covers 
the popular book Who Moved My CJlee.~e?, by Dr. Spencer 
Johnson. There seems to be agreement by many who have pas- 
ticipated in one of these discussions that a conclusion for SRM 
and our profession. would be that the cheese has been moved! 

The effort so far has dcdt with defining change as it affects 
SRM, and also how to go about engaging in the discussion 
(dialogue), of what to do about it. In the coming year we will 
be ready to deal more in specifics. Where was the cheese 
moved to, and how should the profession and SRM react to 
keep pace with change. More importantly, how can we get to 
the point where we are not reacting but rather we are proactive 
leaders in the natural resource field. 

In reviewing the program for the Annual Meeting in Kona, 
I'm impressed with the extreme1 y interesting and educational 
activities that are planned. I will have a lot of trouble deciding 
the best use of the time I have available, because of so many 
appealing subjects being covered in the same time period. 
This is a g o d  problem to have and its appropriate to expect 
that at an Annual Meeting. However, another observation I 

have is that Section meetings represent another great opportu- 
nity for SRM members to gain educational information and 
develop networks to help them in their profession. 

I have been fortunate to have the chance to participate in a 
wide variety of section activities the past four years, both in 
the U. S. and Canada. In looking over the notes I have taken 
and the marerials I've accumulated, it's almost the equivalent 
of  an advanced degree. Every experience has been valuable 
and the meetings this year are no exception. 

In Texas, I saw exampIes of management and research, 
which led to a very interesting conclusian. In south Texas, and 
possibly many other parts of the country, the most valuable 
rangeland resource (in terms of dollars), is wildlife habitat and 
recreation. Some of the larger operations have income from 
these resources in the millions of dollars annually. The activi- 
ty of eco-tourism not only produces income, but also has an 
important secondary benefit of education. People are partici- 
pating in recreational activities in a rangeland setting, and at 
the same time they are observing ranching taking place in co- 
ordination with habitat and watershed concerns. Even this side 
of rangeland management is not without controversy. One dif- 
ference that J found interesting is the debate over supplemen- 
tal feeding of wildlife to produce trophy animals for hunting. 
The question is one of ethics. Both sides have their points. 

Florida Section members had a great opportunity to visit a 
private research facility where studies are being conducted to 
determine the effects of ranching activity, specifically cattle 
raising and citrus production, on water quality and wildlife 
habitat. A special benefit of their joint meeting with The 
Wildlife Society was the dialogue that took place between 
range managers and biologists. One conclusion from a biolo- 
gist was that the range people could be of real assistance in 
dealing with habitat problems. My point all along!-Craig 
Whittekiend EVP 
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Invasive Exotic Rangeland Weeds: A Glimpse at Some of Their 
Native Habitats 

VILADXIMIR KOSTIVKOVSKY AND JAMES A. YOUNG 

A nyone driving through the Great 
Basin must be impressed with 
the tremendous environmental 

impact of invasive exotic weeds on the 
furmer sagebrushlbunchgrass range- 
lands. There are exotic plan[ species in 
the Great Basin ha t  are vaIuable Forage 
species. These plants are rareIy self-in- 
vasive, meaning they cannot spread with 
out the help of humans. Exotic species 
that can spread without the conscious 
efforts of humans are usually serious 
weed species. Cheatgrass is perhaps the 
most visible example of the impact of 
exotic species, but there are a host of 
others that coIlectively have changed 
plant succession over millions of acres 
of rangeland. 

At research field days, producer gath- 
erings, and at technical meetings it is 
common to hear the question, "Where 
did these weeds come from and what do 
they look like in their native habitat?" 
The center of origin for many of these 
species is the temperate deserts of Asia. 

Floristic Regions 

Many of the exotic weeds currently 
thriving in the Great Basin of western 
North America originated from Central 
Asia. Central Asia includes the semi- 
arid regions from northern China on the 
east to the Ob River on the west. It in- 
cludes the northwestern provinces of 
China, Mongolia, and sout hem Siberia 
between the Ob River and Lake Bajkal. 
Botanically it is considered the center of 
origin for many groups of plants and is 
the home of abundant endemic species. 

The Central Asian floristic region is 
nearly a synonymous environment 10 the 
Intermountain Area between the Sierra- 
Cascade and Rocky Mountains in west- 
ern North America. Portions of both 
areas are temperate deserts with areas of 
salty soils. Both areas feature vast land- 
scapes dominated by semi-woody 
species of sagebrush and at lower eleva- 
tions chenopod shrubs. Some genera, 
such as sagebrush, saltbushes, kochia, 

and winterfat occur in both regions. 
Greasewood is endemic to North 
America, and the large chenopod shrub 
or small tree haloxylon, forms extensive 
near-woodlands in Asia, but not in the 
western hemisphere. 

The striking difference between the 
rangelands of Central Asia and the Great 
Basin is in the tenure of livestock hus- 
bandry. Large concentrations of domes- 
tic large herbivores were introduced to 
the Great Basin a little more than a cen- 
tury ago. In portions of Asia, nomadic 
livestock husbandry has been in txis- 
tence for perhaps 10,000 years. 

Cheatgrass 

Modern revisions of the genus Bromus 
have moved cheatgrass from Bromus 
lectonrm L. to Anisantha tectorum (L.) 
Nevski in the Russian literature. This is 
a widely distributed species from the 
plains of Central Asia. The western edge 
of the range of cheatpass is the Balkan 

= a * - i q - : ~  
Peninsula with perhaps adventative pop- 

" <: e%? ulations western as Spain, far west on acidic as Spain. soils, In cheat- south- 

grass is restricted to old sheep bed- 
.**I grounds where there is enough nitrogen 
' q to allow for its growth. Cheatgrass is 

common in Israel. Sanai, Jordan, Syria, 
- and the Arabian Peninsula. In the north- 

ern part of its distribution. cheatgrass 
- penetrates into the forested zone and it 

is even found in the environment of 
Moscow. Cheatgrass thrives in dty con- . ditions. In the forest zone it grows on 

T-  - exposed rocks, in sand pits, stone quar- 
I - C  ' . L  ries and on the roofs of old buildings. 

: ' .zp . & On the semi-arid and arid plains cheat- - '\ ,. grass is found in the drier environments 
p ,  

. . 
1.. and not in meadows or inigatcd oases. 

Trimhie mustard seedling growing in a drill firrrrro w w i ~ b  crested n~heatgmss reetilings. Tumble Cheatgrass begins growth after the first 
mustard is an exotic wemi accidental?y inlrodrrccd/ronl Asin. In fmrrr~er sa~ebnrsIr/brmclr~ms and provides for- 
commrrnities in the Great Rusin, fumble musiurd is suppressed hy ckeafgmss. Once tile cheat- age unti 1 seed maturity in May. During 
gmss is controIIed ta nllow perennial grass seedlings to establish, funrbIe nrustard seeds ggenni- moist autumns germination and growth 
nafe from the seedbank. 
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Clieafgmss i , ~  on exnfic annrrnl fliat wns acc ide t~ i~ l l~  inirodrtced to wester11 Nnrtlr America. It 
now dominotes nt illions of acres of l;imrrf,v sugebr~~s~i /hu~cl~gmss rangeland. Cliratgruss CIOS- 
es commr~nities 0 the establislrmerti of seedlings uf pererznin f species flrroug?~ cumpetition !or 
wafer. In wet years, chmtgrass prndrtces an nhandonce nf emEy maturing, fine textrrmd f~ifrrcl 
wl~ick increases lbe chance of igr~ition and rote ofspread of wiEdJres. 

occur before the onset of winter. Russian Thistle 
Cheatgrass could have been brought to 
America as a contaminant of crop seeds Probably native to Asia, Russian this- 
from the Lower Volga and North tle has become distributed around the 
Caucasus regions, the Ukraine, world. Srilsola tnrglss L., S, austmlis R. 
Romania, and Balkan countries. It could Brown, S. iberica Sennen and Pau, S. 
also have been a wool contaminant of kali var. renuifolia Tausch, S. pestifer 
Asiatic sheep from Middle Asia. Nelson-are just some of the scientific 

This plant was evidently widely dis- names that have been proposed for this 
tributed in arid and semi-arid rangelands plant. The taxon Salsola australis  
of Eurasia before the beginning of cattle Robert Brown was first published for  
husbandry. All of the native wild large material collected in Australia in 1810 
herbivores of Eurasia are typical con- 

where it is obviously an introduced 
species. The taxon Salsola pestifer A, 
Nelson was proposed for material col- 
lected in [he Red Desert of Wyoming. 
The weed was first introduced to the 
American west in 1837 in a shipment of 
f lax seed from Russia sent to Bon 
Humme County, South Dakota. In the 
American west this weed was popularly 
known as tumble weed because at matu- 
rity the stems break at the soil surface 
and are tumbled across the landscape by 
winds, distributing seeds. The genus 
Salsola is widespread i n  a11 deserts. 
semi-arid and steppe zones of Eurasia. 
Almost all species of this genus prefer 
environments with salt affected soils. 

Russian thistlc i s  a major weed in 
many rams of cereal grain production. 
Russian thistle is so closely associated 
with human activity it is difficult to de- 
termine the location where it was ever a 
"native" species. On rangelands i t  is 
often the first species to appear on dis- 
turbed sites. Russian thistle was the first 
species to invade ground zero of atmos- 
pheric test of atomic bombs i n  the 
southern Nevada Deserts. 

There are about 100 species of Salsola. 
Several of these species are woody peren- 
nials native to Ccntral Asia. Perhaps, 
lurking among these species is a self inva- 
sive species capable of establishing in 
cheatgrass dominated sites in the Great 
Basin if it is accidentally introduced. 

surners of cheatgrass herbage on desert 
ranges. These include saiga antelope, 
onagres, gazelles. and Nubian goats. 

- "' "---4 .- 
Camels also consume cheatgrass h e "  

herbage, but they prefer to browse on i+: * 
woody plants o r  to graze perennial "id . , 7m fl, 

grasses. Perhaps, these native herbivores nH - ' 
contributed to the widespread distribu- 
tion of cheatgrass before the advent of 
livestock domestication. 

Near mono-cultures of cheatgrass and 
wildfires associated with accumulations 
of cheatgrass herbage are seldom, if 
ever, a feature of the Central Asian en- 
vironments. Natural insect and disease 
pests, grazing intensity, and nitrogen 
levels in the soils probably dl contribute 
to relative lack dominance of cheat- 1:'rnigrfltlr Pff.~s, Elkn Cr,w,ily+ :Cr~)rfldu irl I9ti-I. I~rcepti~~nol o~rzosnrs urtd Jrrrr~mhlr periorti~ it! 

grass in its native habitat. of sprin~ rains prod~tced ah rt nduni ~ r o  wtB qf uhengrms. I r i  Au~rtst of tlrnf jcar 1<111i~rnr1t Pass 
and I: vndreds of tho rrsands of flcres of cheaigror F domi~rnted rangelandv hrtr~red in trorthcrn 
Nevada. 111 1999, abottt 1.6 miIEion acres of rangeland btrrned in northern Ner,aria incl~~dirig rhc 
Emigrant Pass site. 
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Barbwire Russian Thistle 

Barbwire Russian thistle is the recent 
introduction to the deserts of the 
Intermountain Area of western North 
America. Here it is a weed of rangelands 
and not an agronomic weed. Earbwire 
Russian thistle is most abundant i n  
Middle Asia and less frequent in Central 
Asia. It is a typical plant of deserts with 
sandy soils such as the Karakum or 
Kysylkum. The surface soils of these 
deserts are usualIy not salt affected be- 
cause they are highly permeable and 
readily leached. Barbwire Russian this- 
tle prefers to grow under the canopies of 
desert trees and shrubs such as 
Haloxylon, Tamarix, Salsola, and 
Ephedra among others. These woody 
species have roots in salt affected hori- 
zons at depth in the soil profile. The biu- 
concentrates in leaves and fruits that ac- 
cumulate in the sub-canopy area create 
favorable growing conditions for barb- 
wire Russian thistle. 

Barbwire Russian thisde is considered 
a good fodder for sheep and camels. It 
begins growth in May to June and re- 
mains green until late autumn. In 
Septernhr-October plants are covered 
by abundant seeds which are considered 
nutritious for cattle. Barbwire Russian 
thistle occurs on the margins of cotton 
fields located along rivers flowing to the 
Aral Sea. 

Barbwire Russian thistle could have 
been brought to America as a contami- 
nant of cotton from India or in wool 
from anywhere within the natural range 
of the species. The location is probably 
not the original point of introduction, 
but the weed was first widely recog- 
nized in the United States, on the 
Depamnent of Energy, Atomic Test Site 
in southern Nevada. 

Halogeton is a typical halophytous 
plant (plant of salty soils). It grows in a11 
of the salt deserts ef Iran and on the 
eastern shores of the Caspian Sea. The 
typical environment of halogeton is is- 
lands of silty or loamy soils within 
sandy deserts. Such areas are known by 
the Turkish word takyrs. They are simi- 
lar ro what are called playas in western 

Hubgeton pleni in fruit. Tl1i.q exotic species was the ceriter ofniientioa on Great Basin mnge 
h d s  in the 1940 and 1950s. The annt~al species is highly toxic to sheep. 

North America. The silts form irnpervi- 
ous layers from which runoff water 
evaporates Ieaving salts. En Iran, 
Pakistan, and India (Rajasthan) haloge- 
ton has adapted to irrigated apricultvre 
where it grows in areas where evaporat- 
ing drainage water leaves salt deposits. 
Cattle and camels will graze halogeton 
in its native habitat. It has always been 
puzzling that halogeton is not consid- 
ered a threat to sheep in its native habj- 
*-. 
LdL.  

Halogeton was first colIected in the 
United States near Wells, Nevada in 
1934. Many theories have been ad- 
vanced as to how it could have possibly 
found its way to such an obscure loca- 
tion. The natural range of halogeton ex- 
tends into the deserts of western China 
where seeds and herbage of the species 
are used in herbal medicine. A Chinese 

connection, through railroad constnrc- 
tion wmkers or miners from China is no 
more far fetched than many of the other 
theories that have been put forth. 

Thmble Mustard 

Tumble mustard dominates a stage of 
succession before cheatgrass character- 
izes disturbed sagebrushlbunchgrass 
rangelands. At maturity the stem breaks a1 
thesoil surface and seeds are distributed 
as the wind tumbles the sriff stalks across 
the tandscape. The small, mucilaginous 
seeds can germinate on the surface of 
seedbeds without soil coverage. In Asia 
tumble mustard is an ephemeral plant of 
the deserts. It is a species of the foothills 
rather than desert basins. Growth starts in 
April after snow melt and spring rains. 
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Scientific Names For Plants The Future 

Common name Scientific name 

Cheatgrass Bromus tectorum L. 
Anisantha tectorum (L.) Nevski 

Russian thistle Salsola targus L. 
S. australis R. Brown 
S. kali var. tenuifolia Tausch 
S. iberica Sen. and Pau 
S. pestifer Nelson 

Barbwire Russian thistle Salsola paulsenii Litv. 
Tamarisk Tamarix 
Ephedra Ephedra 
Haloxylon Haloxylon 
Halogeton Halogeton glomeratus Pieb) C. A. Mey 
Tumble mustard Sisymbrium altissimun L. 
Medusahead Taeniatherum caput-medusae (L.) Nevski 
Kochia Kochia 
Greasewood Sarcobatus 
Saltbush Atriplex 
Sagebrush Artemisia 
Winterfat Krascheninnikovia 
Pigweed Amaranthus 

Plants are mature by the end of May. It is 
also a weed of irrigated fields in southem 
Turkmenistan, Northern Iran, Afghan- 
istan, and Pakistan. It is absent from the 
Arabian countries and Israel. Being a 
weed of crop land, tumble mustard 
probably entered North America as a 
seed contaminant. 

Medusahead 

Taeniatherum caput-medusae sub- 
species caput-medusae is largely re- 
stricted to Portugal, Spain, southern 
France, Morocco, and Algeria. It has 
been collected outside this area in 
Europe and Asia, But Frederiksen con- 
siders these outlying populations to be 
adventitious. Subspecies crinitum is 
found from Greece and the Balkans 
eastward into Asia. Subspecies asperum 
completely overlaps the distribution of 
the other 2 subspecies. All 3 subspecies 

Medusahead was first described in the integrate with each other. 
United States as Elymus caput-medusae 1, ~~i~ medusahead is widespread on 
by Howell in 1903. Nevski suggested in the low mountains and plateaus of 
1934 that the Russian types of medusa- Turkmenistan, Iran, Syria, and in the 
head should be classified in a separate ..ahern poaions of lsrael through the 
genus Taeniatherum. Based on Jordan Vallev to a latitude of 31" N. It 
European and Russian literature, Jack 
Major of the University of California 
suggested in the 1960s that 
Taeniatherum contained 3 geographic 
and morphologically distinct taxa: T. 
caput-medusae, T. asperum, and T.  
crinitum. After traveling in Russia, 
Major thought the correct classification 
for the material introduced to North 
America was Taeniatherum asperum. 
The Danish scientist Signe Frederiksen 
revised the genus in 1986. He retained 
the same three taxa, but made them all 
subspecies of Taeniatherum caput- 
medusae. 

prefers soils rich in nitrogen and grows 
as both a rangeland and agronomic agri- 
culture weed. It is often found on grav- 
elly, stony soils. 

The Danish botanist Hans Helbaek 
found carbonized seeds of medusahead 
in very early agricultural archaeologic 
sites in Iran. Along with cheatgrass and 
Russian thistle, the medusahead seeds 
were first found in.strata that indicated 
the primitive agriculturalists were rais- 
ing domesticated sheep and goats, in- 
stead of hunting wild animals. 
Apparently, these weeds have been a 
part of agriculture since the dawn of 
livestock domestication. 

The post Cold War break up of the for- 
mer USSR and the independence of the 
former Soviet Republics of Central Asia 
has opened this area for greater intema- 
tional travel and commerce. This offers 
the opportunity for exchange of addition- 
al self-invasive weed species. It is a two- 
way street. North American species of 
pig weed have proven to be nasty weeds 
in irrigated agriculture in Central Asia. 
Central Asia has also been a treasure 
house of germplasm for perennial grass 
breeders developing cultivars adapted to 
the Great Basin where they can be plant- 
ed to biologically suppress the host of in- 
troduced weeds. 

Vladimir Kostivkovsky, The Jacob 
Blaustein Institute for Desert Research, Ben- 
Gurion University of the Negev, Sede Boker 
Campus, 84990, Israel. 

James A. Young, USDA, ARS, 920 
Valley Road, Reno, NV 895 12. 
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Grazing Capacity and Stocking Rate 

DEE GALT, FRANCISCO MOLINAR, JOE NAVARRO, JAMUS JOSEPH, AND JERRY HOLECHEK 

uring the past 5 years grazing capacity surveys have 
been increasingly used in range management decisions 
on both public and private lands in the western United 

States. They are also becoming more used in developing 
countries such as South Africa, Australia, Brazil, and Mexico. 
Range professionals and ranchers are better recognizing that 
successful range management depends on stocking rangelands 
so adequate vegetation residues remain to protect rangeland 
health, maintain multiple values, and insure economic viabili- 
ty. Recently there has been growing support for changes in ex- 
isting government programs as well as new programs that 
would encourage conservative grazing on both public and pri- 
vate rangelands. Sound stocking rate and grazing capacity 

the number of animal units that will be assigned to the allot- 
ment. This is the basis for value of the permit and grazing fees 
the rancher will pay. The best approach to determining safe 
stocking rate on rangelands is knowing the numbers of an- 
imals actually grazing a ranch or allotment over a period 
of years together with utilization levels, range trend analy- 
ses, and precipitation records. Incomplete and/or uncertain 
information on livestock numbers actually grazed, grazing 
use, and trend has created the demand for formal grazing ca- 
pacity surveys to better establish the appropriate permit num- 
ber. Increasingly, environmental groups are participating in 
the permit renewal process. They are prepared to challenge 
any decision not based on sound information and, in some 

Generally, grazing capacity is considered to be the average 
number of animals that a particular range or ranch will sustain 
over time. It is based on stocking rate. Stocking rate is defined 
by the Society for Range Management as the amount of land 
allocated to each animal unit for the grazable period of the 
year. Determination of stocking rate and grazing capacity in- 
volve the same procedures, except that grazing capacity esti- 
mates require adjustment of forage production to the hypotheti- 
cal average year. We define this hypothetical average year as 
the average forage production for the previous 10 year period. 
Ideally, at least 3 years of forage production data should be 
collected to establish grazing capacity. However, in reality this 
is often not possible due to management requirements for im- 
mediate information and/or funding limitations. Regression 
equations relating forage production to monthly and annual 
precipitation have been developed for specific range types. We 
have found them to be reasonably reliable if no major 
aberrations occur in precipitation during the survey year. 
We do caution that grazing capacity is part myth and part 
reality: The average number of livestock a ranch has car- 
ried over the previous 5, 10, or 20 years may have little rel- 
evance to what it will support in any given year or group of 
years. 

Applications of Grazing Capacity 

Under present policy, livestock grazing permits on federal 
lands in the USA are reviewed for renewal every 10 years. 
They also undergo review when the permit is transferred to 
another owner. The most basic decision on the new permit is 

turnover of both public and 
private land ranches in New Mexico and most other western 
states. Financial success in ranching depends on buying graz- 
ing capacity at or below fair market value and properly stock- 
ing the ranch after purchase. Ranch buyers are increasingly 
recognizing that realtor statements, ranch financial records, 
and public land grazing permits do not necessarily accurately 
reflect grazing capacity. Another problem is that location and 
extent of forage resources within ranches or allotments are 
often poorly identified and quantified. A good grazing capaci- 
ty survey not only helps to establish ranch value, but it also 
provides valuable information on infrastructure (water, fence, 
roads, corrals); ecological condition of various pastures; land 
unsuited for grazing due to terrain, distance from water, and 
other constraints; past range use; range trend; noxious plant 
problems; and wildlife grazing use. Information on key forage 
species and key areas for monitoring precipitation, trend, 
grazing use, and forage production should be routinely provid- 
ed in a grazing capacity survey. Generally, we believe once a 
grazing capacity survey is conducted, it should be updated 
every 10 years. 

Grazing Capacity Procedures 

Specific procedures for setting stocking rates and establish- 
ing grazing capacity are generally well developed. Issues such 
as key area selection, quantification of forage production, se- 
lection of harvest coefficients, corrections for slope and dis- 
tance to water, and animal forage intake allowances are thor- 
oughly discussed by these papers. However, we believe selec- 
tion of the harvest coefficient and ~orrections for slope and 
distance from water merit further discussion. 
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Harvest Coefficient Selection 
The harvestcoefficient is the percentage of total forage pro- 

duced that is assigned to grazing animals for consumption. 
Holechek (1988) bases harvest coefficient selection on various 
stocking rate studies from different range types. For most arid 
and semi-arid areas, a harvest coefficient of 35% would be se- 
lected while 50% would usually be used for annual grasslands 
and humid areas. 

An alternative, more simple approach involves assigning 
25% of the forage to livestock, 25% to wildlife and natural 
disappearance, and 50% for site protection. This procedure is 
obviously more restrictive. 

We have had the opportunity to make detailed evaluations 
of actual forage use when the Holechek stocking procedure 
was applied on several New Mexico rangelands. Consistently, 
actual measured use has been 10-15% higher than the intend- 
ed use. We attribute this to livestock trampling, wildlife con- 
sumption, and weathering. On Chihuahuan Desert rangelands, 
Paulsen and Ares recommended that stocking levels be set for 
35% use of perennial grasses. However, they noted that the 
harvest coefficient must be set at 30% to obtain 35% use be- 
cause of trampling, wildlife, and weathering losses. Past and 
recent research has confirmed this wisdom. 

Over an 8 year period, pastures on the Chihuahuan Desert 
Rangeland Research Center in south-central New Mexico as- 
signed a 30% harvest coefficient, carried nearly as many cattle 
as those assigned a 40% harvest coefficient. This was because 
conservatively stocked pastures produced more forage in 
drought years and required less destocking. There has also 
been a substantial improvement in ecological range condition 
and forage production on the conservatively stocked pastures 
over time. Cattle productivity was substantially higher in the 
conservatively stocked pastures. 

We increasingly hold the opinion that a 25% harvest coeffi- 
cient is a sound idea for most western rangelands. After care- 
ful analysis of their own and existing research, Johnston et al. 
recommended a 25% harvest coefficient for Australian range- 
lands. It allows both forage species and livestock to maximize 
their productivity, allows for error in forage production esti- 
mates, greatly reduces problems from buying and selling live- 
stock, reduces the risk of financial ruin during drought years, 
and promotes multiple use values. 

In the Chihuahuan Desert of New Mexico, the rancher who 
routinely stocks at capacity based on a 25% harvest coefficient 
will need to liquidate or dry lot feed about one half their herd 
in 2 years out of 10 (Table 1). In contrast, the rancher using a 
35% harvest coefficient will need to completely destock in 2 
years out of 10 and partially destock in another 1-2 years. We 
acknowledge that ranchers in the more humid Great Plains 
rangelands may do better with a 35% than 25% harvest coeffi- 
cient because of less annual variation in forage production. 

The authors research and experience across a variety of 
landscapes, ranches, and countries shows a 25% harvest coef- 
ficient is the surest way to avoid chronic forage deficits and 
land degradation. Any financial advantages of higher harvest 
coefficients become doubtful in arid and semi-arid areas if a 
10 year or more time horizon is used. 

The real problem is that few ranchers have the skills or 
timetlabor resources to annually quantify forage production. 
Unless this is done, use of higher harvest coefficients than 
25% invariably leads to land degradation and severe financial 

Table 1. Ten year variation in forage production on moderately grazed 
New Mexico Chihuahuan Desert and Colorado mid-grass prairie 
rangelands. 

Chihuahuan Desert Mid-Grass Prairie 
New ~ e x i c o '  ~olorado' 
Annual Forage Annual Forage 

Year precipitation production Year precipitation production 

(inches) (lbslacre) (inches) (Ibslacre) 
1989 7.6 189 1957 13.2 1141 
1990 10.7 270 1958 17.3 1489 
1991 15.1 488 1959 13.5 1095 
1992 15.4 750 1960 12.5 1140 
1993 9.9 203 1961 17.9 1508 
1994 7.0 6 1962 16.4 1314 
1995 6.7 59 1963 18.7 1327 
1996 7.9 145 1967 9.9 1179 
1997 11.6 284 1965 19.4 1197 
1998 8.2 173 1966 13.8 1267 

Average 10.0 257 15.3 1266 
Standard 

deviation 3.0 207 2.9 137 
Coefficient 

variation 30.2 8 1 18.9 11 

'source: Holechek et al. 1999 
'source: Sims et al. 1976 

losses when drought occurs because of rancher reluctance to 
destock. These losses can quickly eliminate any accumulated 
benefits of more efficient forage use. Unused forage in wet 
years provides a reserve of forage for drought and increases 
plant vigor and soil water infiltration. Rather than a waste, we 
see it as an investment in the future. New Mexico research 
shows conservative stocked rangelands produced nearly 50% 
more forage than moderate stocked rangelands in drought 
years. Studies from other range types validate these findings. 
Early studies showed unused residue can increase forage pro- 
duction by 50% or more compared to areas where it is re- 
moved by grazing. 

Some of the most successful ranchers we have encountered 
have their operations in the Chihuahuan Desert of northern 
Mexico. Although we found none of them ever took any classes 
in grazing management, this family has well over 100 years of 
ranching experience. They are firm believers in light to conser- 
vative use of their forage and well distributed watering points. 
This allows them to maintain their herds with little destocking 
in the worst of drought years. They shuffle their cattle around to 
where forage growth is best by manipulating access to water 
resources. We were amazed at how good their rangeland and 
cattle looked in the dry years of the mid 1990's (Figure 1). 

Heitschmidt and Walker suggested that plant species com- 
position does not impact society's acceptance of a given graz- 
ing practice nearly as much as amount of standing biomass, 
ground cover, number of fecal patties, and so on. They be- 
lieved grazing technology in the 21st century will depend 
heavily on managing residue levels to insure a variety of mul- 
tiple use values. We believe the 25% harvest coefficient ac- 
complishes this goal quite well. 

Slope Adjustments 
Although the need to adjust grazing capacity for distance 

from water and slope has long been recognized, Holechek 
(1988) provides the first formal procedures, for these adjust- 
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ments we have found in the literature. His rcduciions are welt 
supporied by previous and prcsent research. Most recently, the 
United States Departmen1 of A$culture-Natural Resources 
Conservation Service has adop~cd Holechek's guidelines. His 
guidelines involve no reduction for 0- I 0% slopes. 30% redt~c- 
tion for 1 1-3070 slopes. 60% redirction for 3 1-hOc5 slopes. 
and II)0% reduction for slopes over 60%. In our grazing ca- 
pacity surveys in New Mexica wc havc found Wolecliek's 
guidelines to work quite well when actual usc was checked 
a~n ins t  intended use. However. we do believe ranchers who 
obtain more uniform use of mggcd terrain than would he ex- 
pected should he given some Ilcxibility on slope reductions if 
they document pasture use patterns. 

Educational Benefits 

In our opinion. one of the greatest benefits of a pazing ca- 
pacity survey i s  [hat it creates an opportunity to educate 
ranchers on rnngc management. During their panicipation in 
designing and inlplementing the survey. most new and many 
experienced ranchers greatly improve their capability to make 
sound stocking rate decisions. 

From this point, the next steps arc cstnblishing a pro_rram 
for rangeland monitoring and a plan to deal wilh drought. 
Utilization levels can be praciically monitored by the rancher. 
Through use of  the key sites that are representative of the 
pasture and 0.75 ro 1.00 mile from water. qualitative pazing 

oc can intensity asseqsrnents can be made. Percent usc ol' Tnru, 
he determined by general appearance of the range a1  he end 
o i  the grazing period. Intcnsi~y can itlso be suhs~antiated by 
sfubhle height meamremen ts of key forage species and weight 

estimates of forage residues remaining on the tand. Rain 
gauges distributed over the pasture can be helpful in assessing 
forage production and managing drought situations. A sound 
monitoring program provide< many benefits to livestock pro- 
ducers over the long tern. It is our experience when ranchers 
I'ully consider the problems associated with Iiquidating and 
reacquiring livestock during and after drought, their attitudes 
on stocking rate and gra~ing capacity change. Thcy bettcr ac- 
rep! the realities of arid land ranching and are more prone to 
select "safe" or conservative ~tocking rates. 

Polit icaE Backdrop 

11 is our observation that the whole focus of  range manage- 
ment on puhlic and private lands fram the 1950's ~hrough the 
E9XO's has centered around keepiny stocking ralcs as high as 
possible through ranch capitalization (water development. 
fence. brush controt, seeding). often subsidized by the federal 
government. By the 1490's many ranchers were fully capital- 
ized with water and fence. 

Govcrnrnent subsidies Tor brush canrrol and seeding on both 
public and private lands are now untter intensive atltack from 
environrnenlnl grot~ps and itre being questioned by members 
o f  the range management and ranching c o m m u n i ~ i c s .  
Increased enrorcernent of the Endangered Species Act and the 
National Environmental Policy Act havc made application of 
various rangc improvements on puhlic lands more difficult. 
During the ~ 1 s t  20 years brush encroachment has severely re- 
duced fr~rigc production on many western rangelands where 
pinyon-juniper. sagebrush, and other shrubs had been con- 
trolled in the [ 950's. 1960*s, and 1970's (Figure 2). 

During the early IYgO's the Savory Grazing Method provid- 
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Fig. 2. En"ncroachment of pin-von-jrr nipsr iritn grassSar~ds is r e d ~ t c i n ~  grnzir~g cflparie or: rnfln-v New iMexico r a r ~ ~ e l n r : ~ .  
Tree control hn.7 become rnore difficult due to governmettt regrtlaliar~s, redrrclions in strhsidies. arid ki~t rer  cusrs fur 
improvement. This Im necessitafcd better balancimg of animal rr arrrhem fo existing forage supplies. 

ed hope that ranchers could increase their grazing capacity 
and stocking rates concurrently without use of brush control 
or seeding. Research has shown that it may not have any 
stoclcing rate or forage production advantages over oher graz- 
ing systems that have been developed (HoIechek e€ al. 1999). 

Recently, more environmental leaders, range professionals, 
and ranchers have advocated conservative stocking as a win- 
win approach to concurrently increasing grazing capacity and 
multiple use values. Research showing that conservative stock- 
ing can be an effective, low cost way to increase grazing ca- 
pacity is hardly new. Early studies convincingly showed its bi- 
ological and financid benefits. The problem has long been that 
the idea of stocking reductions as a means to increased grazing 
capacity, has never played well with the ranching community. 
This is particularly true with large public land ranchers whose 
net worth and security of grazing privileges are closely associ- 
ated with livestock numbers specified on their grazing permit. 
Various reforms have been proposed to remedy this probIem, 
but so far none have been put into legislation. 
In spite of resistance from some ranchers and range profes- 

sionals, balancing animal numbers with existing forage sup- 
plies rather than expanding forage supplies through range im- 
provements was increasingly used on public rangelands in 
New Mexico in the 1990". Low cattle prices, rising ranclting 
costs, and reductions in range improvement cost sharing sub- 
sidies have caused many private land ranchers to consider and 
apply this same approach. Hence, the new empha~is on estab- 
lishing grazing capacity and using it as a basis for range man- 
agement decisions as we move into the 21" century. 

Analysis and Implications 

We believe that in the 21'' century, various range manage- 
ment decisions on public and private rangelands will depend 
heavily on grazing capacity surveys. Over the past 10 ycms 
several similar scientifically based procedures for determining 
stocking rates and grazing capacity have been developed. 
They are becoming somewhat standardized on animal intake 
rates, forage production determination, key area selection, and 
adjustments for slope and distance from water. Many range 
professionaIs now advocate a 25% harvest coefficient when 
grazing capacity and stocking rates are assigned. We believe 
this idea has considerable merit for arid and semi-arid areas 
from vegetation, livestock production, and multiple use stand- 
points. 

Grazing capacity surveys provide a basis for ranch value, 
annual adjustments in stocking rates, grazing fees on public 
lands. and may soon be used in administration of subsidies 
that promote conservative stocking. They can also play an im- 
portant role in allocation of forage ta livestock and wildlife. 
While a sound grazing capacity survey can help establish the 
number of livestock a ranch will support through time, ia must 
always be recognized that gazing capacity may have little rel- 
evance to livestock numbers sustainable in a given year or 

'group of years. Although a good grazing capacity survey can 
be helpful in many range management decisions, it should not 
become a replacement for information on range trend, grazing 
use, and r a n g  condition. 
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Gypsum rtpla~rd m n p  site. 

Results show a difference in crude protein (CP) content at 
different utilization levels (Figure 1). At light use, CP was 
consistently the highest regardless of the time of year. At 
moderate use, CP content was reduced by an average of E 7% 
while for the samples representing heavy use, the CP content 
dropped about 3010. It is noteworthy that fourwing saltbush 
has a fairly high CP content even when it has been heavily 
used. Perhaps this explains its heavy use during winter months 
on many ranges even when there is ample dry grass available. 

The energy content of founving saltbush shows a similar 
pattern. Moderate-use and heavy-use portions of the plant 
contained an average of 5% and 12% less TDN, respectively, 
than the first 30% of available forage. The difference in TDN 
among the levels of use appears to be smaller, and energy 
content seems to fluctuate much less than protein content. 
This is consistent with the results from an earlier forage analy- 
sis study done on the Arizona Strip.* The previous study had 
also shown a high energy content in founving saltbush and 

Fig. 1. Cmde protein content of forrming salihush at t h e  utiIiwon 
levels. 

other browse species. This information in- 
dicates that even at heavy levels of uti- 
ization, fourwing saltbush is a good 
;ource of energy. 

The phosphorus levels in founving salt- 
bush showed similar patterns for different 
1eveIs of use. Phosphorus appears to peak 
and decline at the same time as crude pro- 
tein, matching the plant's growth curve 
very close1 y. 

Indian Ricegrass (kchna6hemm hy- 
menotdes) 

This species was chosen for sampling as 
being representative of cool-season grass- 
es in the area. At high-desert elevations, 
Tndian ricegrass begins spring growth in 
March and grows actively through April. 
Flowering begins in mid-May; seed set 
starts by the end of May and it matures 
through late June. During the summer 
months there is little plant growth al- 
though the earlier growth may retain 

some green color. Late summer and early fall moisture will 
initiate a small amount of leaf growth. This species was sam- 
pled from the top down. The sample taken to represent light 
use was approximately the top 1J2 of standing growth. The 
sample for moderate use was the next 114 of growth down to a 
stubbIe height of 2-3 inches. The final sample was the re- 
mainder of standing growth down to a stubble height of about 
1/2 inch. The only exception to this came during March. when 
the sample for light use was composed cntirely of the new 
leaves just emerging from last year" stubble. 
During the growing season the crude protein content of 

Indian ricegrass is significantly higher at light use levels than 
it is at moderate w heavy levels of use, and it meets a cow's 
requirements for a longer period of time. There is little differ- 
ence among the use leJelsduring the winter dormant perrod. 

The TDN content of Indian ricegrass showed a difference 
between light use and the other use levels during the spring 
growing season. During the summer, fall and winter there 
does not appear to be much difference among the 3 Ievels of 
utilization. although heavy use consistently had the lowest 
TDN content. 

The phosphorus levels in Indian ricegrass appear to follow . . 

the plant growth curve, although the figures from this study 
are not particularly consistent. Phosphorus deficiency is a. 
major concern on the Arizona Strip. 

- 

Galleta (Pleuraphis jamesii) 
Galleta is an important forage species on the Arizona Strip 

and was chosen to represent warm-season grasses. Spring 
growth begins in April and peaks in May, with flowering and 
seed set carrying into Jwe. Typically, soil moiscure has been 
used up by then and galleta is semidormant (summer slump 
period) until moisturc arrives. Galleta grows quickly in re- 
sponse to summer rain and wilI sustain growth into October if 
there is sufficient soil moisture. In a wet summer the quantity 
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Fig. 2. Phosphorus content of galleta at three utilization levels. 

of summer growth can be much greater than during spring. 
This species was sampled from the top down, in a similar pat- 
tern to Indian ricegrass. 

During both the spring and summer growing periods the 
crude protein content was highest in the light-use sample. The 
moderate-use sample was also higher than the heavy-use sam- 
ple during these periods. Galleta does not appear to meet cat- 
tle protein requirements during the growing season when it is 
heavily utilized or at times when used moderately. There is lit- 
tle difference among the samples during either the dormant 
season or the period of summer slump. 

The energy content of galleta showed little difference be- 
tween light use and moderate use at any time of year. The 
samples representing heavy use appeared to have a little less 
TDN at all times of the year, but the differences are relatively 
small. Galleta's TDN content does not vary as much as the 
crude protein content; this is similar to the pattern observed in 
the species already discussed, and is consistent with the re- 
sults from the earlier Arizona Strip forage study. 

The phosphorus results for galleta are somewhat variable, 
but it appears that the basal portion of the plant contains a 
higher level of P than the rest of the plant when the plant is 
dormant, and less when the plant is growing (Figure 2). Only 
during periods of peak growth does the P content meet a 
cow's requirement. This is also consistent with previous work. 

Tall wheatgrass (Elytrigia elongata) 
This forage was selected for sampling because it is a com- 

mon grass in the irrigated pasture fields around Fredonia. It is 
a cool-season grass that thrives on saline soils and uncertain 
irrigation. It produces abundant forage, which is coarse and 
not very palatable when mature and dry. It is commonly har- 
vested as hay for winter-feeding. There is not much fertilizer 
used on these fields, and the area sampled had not received 
any supplemental nitrogen or phosphorus for several years. 

Tall wheatgrass was sampled somewhat differently than the 
other grasses during this study. Because of supplemental irri- 
gation water in the fall, it produces growing tillers from 
October into January, and even through the entire winter if the 
temperatures stay mild. This growth is slow, but livestock 
consistently select it above the older material and will graze 
these tillers severely before they graze the coarse stalks and 

seed heads from the previous summer. Accordingly, from 
October through February the samples representing light use 
consisted entirely of this current growth. Moderate-use and 
heavy-use samples were the top portion and the bottom por- 
tion, respectively, of the mature stalks. From March through 
June the samples were taken from the top of the plant down, 
sampling current growth only. By July and for the rest of the 
summer the current year's seed heads were out of the boot, 
and so the light-use samples was entirely basal leaves again. 
The upper halves of the stalks were sampled to represent mod- 
erate use and the bottom halves were sampled for heavy use. 

During the fall and winter grazing period the new leaf 
growth represented by the samples for light use proved to 
have good crude protein content, well above the typical main- 
tenance requirement for cattle calving in March. In marked 
contrast, the previous summer's standing forage has a CP 
level much lower and well below what a cow needs. Tall 
wheatgrass had considerably more growth in March than the 
cool-season native Indian ricegrass, and all three samples 
were taken from this growth. The protein peak was very high 
in all samples in the March-April period and then declined as 
the growth matured. Typically these fields are cut for hay in 
the middle of June. An average of June's samples, which were 
taken just as hay was being cut, suggests a CP content of 
around 9% for the hay. This appears to be accurate since a 
fecal sample from cows fed on this hay in November estimat- 
ed diet crude protein to be just over 9%. This suggests that a 
significantly higher protein content can be achieved by har- 
vesting before June. In August and September the moderate- 
use samples had higher CP than the leaves. Possibly this is be- 
cause the samples for moderate use contained the ripening 
seeds. Also, there is rarely irrigation water at this time of year 
and leaf growth has stopped on tall wheatgrass unless summer 
rains are abundant. 

During the fall and winter seasons the TDN content of the 
tiller and leaf growth was higher than the TDN content of the 
standing forage (Figure 3). This difference carried through the 
spring peak growth period, but there appears to be no differ- 
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Fig. 3. TDN Content of Tall Wheatgrass at Three Utilization Levels 

ence among the samples during the summer. All samples just 
about met the cow's typical energy requirements from March 
through September, with little surplus except during peak 
spring growth. As with the other species sampled, for most of 
the year tall wheatgrass consistently has the highest phospho- 



December 2000 15 

rus content in the most recent growth. The exception is during 
the summer when the moderate-use sample containing the 
ripening seeds is higher in P. This correlates well with the 
crude protein content of tall wheatgrass and the observations 
on patterns of growfh. 

Summary 

1) During their growing season, the crude protein content of 
all forages sampled was consistently the highest for light 
levels of utilization. Forage CP when grazed moderately 
was usually higher than when grazed heavily, but the dif- 
ference was smaller and not as consistent. 

2) When dormant, the grasses had little difference in CP con- 
tent among the three levels of use. The differences in CP 
content of fourwing saltbush continued throughout the year, 
although they were smalIer during dormancy. 

3) Energy content of forage fluctuated less during the year 
than crude protein content. Differences among the levels of 
utilization were most apparent during peak growth periods 
for the grasses, while the differences in the fourwing salt- 
bush samples were evident throughout the year. 

4) Forage phosphorus is deficient for much of  the year, at 
least in the species sampled. Phosphorus content follows 
the plant growth curve closely, and is highest during peri- 
ods of peak vegetative growth. Phosphorus levels are high- 
est in those parts of the plant that are actively growing. 

Conclusions 

The IeveI of utilization in a pasture can significantly affect 
the available diet quality for cattle. This is especially true for 
crude protein content. Forage that is heavily ,gazed may not 
meet a cow's needs even during times of peak vegetative 
growth. Monitoring utilization levels and adjusting pasture ro- 
tation is as important as matching the cow to the environment 
or timing the cow's peak requirements to fit with peak forage 
quality. 
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Defoliation Response of Bluebunch Wheatgrass and Crested 
Wheatgrass: Why We Cannot Graze These Two Species in the 
Same Manner 

CINDY L. MEAYS, ANDREA S. LALIBERTE, AND PAUL S. DOESCHER 

H ave you ever wondered why crested wheatgrass re- 
sponds more favorably to defoliation than bluebunch 
wheatgrass? Or, why can crested wheatgrass be grazed 

heavily early in the season without decreasing its overall vigor 
and maintain itself on the land, whereas the same grazing pre- 
scription on bluebunch wheatgrass can be detrimental to the 
plant? In part, the answer lies in the evolutionary history of 
these two species. Crested wheatgrass and bluebunch wheat- 
grass have evolved in very different ecosystems under dissim- 
ilar grazing pressures, which has resulted in very different re- 
sponses to herbivory. 

These two species have similarities in the way they grow, 
but much different histories in North America. Crested wheat- 
grass is a persistent, drought and grazing tolerant, very vigor- 
ous cool season bunchgrass, introduced to more than 12 mil- 
lion acres in the United States and 20 thousand acres in 
Canada. It is a Eurasian species that probably evolved in its 
native environment under heavy grazing by large populations 
of ungulates. The first introduction of crested wheatgrass to 
North America was by N.E. Hansen of the South Dakota 
Agricultural Experiment Station in 1898. The seed was ob- 
tained from the Valuiki Experiment Station approximately 
150 miles north of Volgograd, U.S.S.R. In 1906 more seed 
was brought from the U.S.S.R. experiment station and was 
planted and propagated at experiment stations in Newell, 
South Dakota, and Mandan, North Dakota. The first seed 
brought to Canada was acquired in 1915 from the United 
States Department of Agriculture, and was planted in experi- 
mental plots at the University of Saskatchewan. Seed was also 
obtained from Russian and Siberia. 

Bluebunch wheatgrass is one of the most important perenni- 
al bunchgrasses native to the dry grassland and sagebrush 
steppe of the western US and Canada. It is generally found in 
semiarid grassland, sagebrush steppe, and further north in low 
elevation, dry open forests. It has a wide ecological amplitude, 
grows under a variety of moisture conditions, and provides 
forage for a variety of wildlife and livestock. Bluebunch 
wheatgrass is drought resistant and prefers well-drained loamy 
soils, and south facing slopes. Historically it was more domi- 
nant in the Intermountain grassland and sagebrush ecosys- 
tems, but its low resistance to early grazing and other distur- 
bance factors enabled other competitive species such as cheat- 
grass and medusahead to invade some of these areas and de- 
crease its abundance. 

Life Histories 
Crested wheatgrass reproduces both vegetatively through 

tillering and by seed. It produces large amounts of high-quali- 
ty seed that can germinate, emerge, and grow under adverse 
conditions. Under favorable conditions seeds sown in the 
spring or early fall are capable of germinating and developing 
into seedlings in 8 to 12 days. Seeds are able to remain viable 
in the soil for up to 5 years. 

Crested wheatgrass disperses its seed slowly throughout the 
year allowing some seed to escape peak periods of seed preda- 
tion and increasing the number of seeds added to the seed 
bank. Tillers of crested wheatgrass usually stop growing by 
late-July in relation to soil drying. Increased precipitation in 
the fall (late August through October) stimulates growth of 
new shoots from stem bases. These new tillers overwinter in a 
1-3 leaf state, and resume growth in the spring following 
snowmelt. Most of the shoots present in the spring are pro- 
duced the previous fall. 

Bluebunch wheatgrass also propagates by seed. Germination 
usually occurs in the fall, under a relatively large range of ger- 
mination tempera- 
tures, and germina- 
tion appears to be en- 
hanced under alter- 
nating hot daytime 
and cool nighttime as 
opposed to constant 
temperatures. This is 
an advantage in  a 
habitat where day-  
time and nighttime 
temperatures can 
vary widely such as 
in  the sagebrush 
steppe. Seedling mor- 
tality, however, can 
be a problem. Over 
90% of seedlings 

.may perish in the first 
three years. , , .  

Bluebunch wheat- 
grass goes into sum- 
mer dormancy as  Bluebunch wheatgrass 
temperatures increase and moisture becomes limiting, al- 
though roots may grow into late August. With the onset of fall 
rains and low temperatures, bluebunch wheatgrass usually 
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starts to regrow. A few weeks after fall rains, shoots begin to 
occur and will overwinter with 2 or 3  fully expanded foliage 
leaves. In contrast to crested wheatgrass, seed production is 
usually lower for bluebunch wheatgrass. Seeds are dispersed 
when mature, unlike crested wheatgrass which releases its 
seed over a longer period of time, perhaps reducing seedling 
establishment if seed predation is high or unfavorable growing 
conditions occur. 

Response to the Environment of the Intermountain 
West 

Research has shown major differences in how these two 
species respond to the environment of the Intermountain 
West. Crested wheatgrass appears to be able to extract more 
water from the soil during the course of a growing season than 
bluebunch wheatgrass. This may be due to a greater length of 
roots for the same amount of root weight in crested wheat- 
grass. More root surface area translates into a greater ability to 
uptake water and nutrients from the soil. 

Differences in photosynthetic traits are also evident for both 
species. When com- 
pared to bluebunch 
wheatgrass, crested 
wheatgrass has a 
lower investment of 
nitrogen and biomass 
per unit area of pho- 
tosynthetic tissues. 
This trait partially ex- 
plains why crested 
wheatgrass is able to 
tolerate herbivory to 
a greater degree than 
bluebunch wheatgrass 
does .  Leaves and 
stems of crested 
wheatgrass are "cheap- 
er" to make and less 
investment is  lost  

Crested wheatgrass when foliage is re- 
moved by grazing. 

Another factor promoting post-grazing recovery in crested 
wheatgrass is the way in which this species reestablishes new 
leaves. It is important to note that maintenance of high photo- 
synthetic rates is critical to the health and vigor of a plant, es- 
pecially during the time of year when water and nutrients are 
plentiful. If a plant is grazed at this critical period, it must 
quickly reestablish leaves to maintain photosynthesis for pro- 
duction of subsequent roots, stems and leaves. Typically, car- 
bohydrates for the reestablishment of leaves do not come from 
stored sources, but from remaining leaf area. The faster the 
tops are regrown, the quicker can carbohydrates be allocated 
to storage for future use. 

In contrast, bluebunch wheatgrass is very slow to recover its 
top growth following heavy defoliation during the critical pe- 
riods of late spring and early summer. Instead, this species al- 
locates photosynthates to increased root production. The roots 

typically die off at the end of the growing season. A loss or 
lack of vigorous top growth coupled with photosynthates 
being used for roots that eventually die back, leads to a lower 
plant vigor if heavy grazing occurs for several years during 
the critical periods. 

Common and scientific names of species 

Management Considerations 
Although crested wheatgrass and bluebunch wheatgrass are 

morphologically and phenologically similar, they have differ- 
ences in their ability to tolerate grazing. Fundamental differ- 
ences exist in their basic growth characteristics. Crested 
wheatgrass is able to tolerate severe defoliation better than 
bluebunch wheatgrass for a number of reasons. These include: 
1) crested wheatgrass is able to absorb water and nutrients 

from the soil more efficiently; 
2) crested wheatgrass is able to quickly reallocate photosyn- 

thates to shoots following grazing, and is able to produce 
more tillers and leaves per bunch than bluebunch wheat- 
grass; 

3 )  crested wheatgrass has less costly investments of carbon 
and nitrogen in aboveground structures. 

Peak production of crested wheatgrass tends to occur in 
April through June, and over 90 percent of total annual yield 
occurs before July. Crested wheatgrass starts growth early in 
the year and is best used as a spring pasture. It is recommend- 
ed to wait until the leaves of crested wheatgrass are 4 inches 
high before grazing. Bluebunch wheatgrass begins growth 
later in the spring and is very susceptible to heavy grazing 
during its active growth phase. 

Both crested and bluebunch wheatgrass can be incorporated 
into a grazing system. Crested wheatgrass is ideal for early 
spring grazing, while native pastures containing bluebunch 
wheatgrass respond better to deferred grazing later in the sum- 
mer. Early spring grazing of bluebunch wheatgrass may also 
work if sufficient soil water is available to allow time for 
plants to establish regrowth and accumulate carbohydrate re- 
serves before dormancy. Intensity and timing of grazing are a 
critical consideration to spring grazing. Late summer and fall 
grazing of bluebunch wheatgrass may be the most appropriate 
if cattle are removed early enough to allow for fall regrowth. 
Precipitation and fall temperatures are the limiting factors for 
fall regrowth of bluebunch wheatgrass. If grazed intensively 
during the growing season, bluebunch wheatgrass will proba- 
bly need a period of rest during the subsequent year. Mowing 

Common name 

Crested wheatgrass 

Bluebunch wheatgrass 

Cheatgrass 
Medusahead 

Scientific name 

Agropyron desertorum (Fisch. ex Link) 
Schult. 

Agropyron spicatum (Pursh) Scribn. and 
Smith syn. Pseudoregneria spicata 
(Pursh) 

A. Love ssp. spicata 

Bromus tectorum L 

Taeniatherum caput-medusae 
(Sink. Meideris) 
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and fall burning have been beneficial in removing old and 
dead plant material in crested wheatgrass. The removal of this 
older vegetation can increase the palatablility and grazing po- 
tential of both species. 
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Wired without the Barbs: 
Using the Internet for Rangeland Information 

BARBARA S. HUTCHINSON AND GEORGE B. RUYLE 

W hether a farmer raising pigs in Iowa, a cattle rancher Agricultural Library (NAL) and Land Grant universities 
in Wyoming, or rural citizens interested in their en- began operation in 1995. Within the context of the growing 
vironment, all people whose livelihoods are tied to use of the Internet by ranchers and farmers, this article de- 

the land are participating in the same brave new world of scribes specific resources, applications, and services available 
global competition and instantaneous communication as Bill through Arizona AgNIC. 
Gates and his Microsoft legions. Economic survival depends 
on the ability to adapt to this fast-paced and information-dri- 
ven marketplace. This, coupled with growing land-use pres- The Agriculture Network 
sures and environmental constraints has placed new demands Information Center (AgNIC) 
on ranchers and farmers but has also created new opportuni- 
ties to better understand and utilize their natural resources. 
Now more than ever, issues related to environmentally sus- 
tainable stewardship, marketing, and public policy must be 
understood for resource management and rural development 
programs to successfully address the changing needs of citi- 
zens living in these communities. By taking advantage of new 
communications technologies, it is now possible for everyone 
to access relevant information on those issues that affect land 
management decisions. 

Since the birth of the World Wide Web, it has become ap- 
parent that successful Web sites provide relevant content that 
is easy to navigate and searchable for specific information. It 
is not enough to just make Internet access, data sets and infor- 
mation resources available to rural communities. Such infor- 
mation must be combined with user-friendly interfaces and 
guidance for effective uses. Most users do not have time to 
merely surf the Internet for hours or the patience to scroll 
through hundreds of potentially useful sites located by a 
general Web browser looking for answers to specific ques- 
tions. Many find the mass of information on the Web over- 
whelming, unorganized, and of unknown quality, which can 
lead to frustration and disappointment. In general, those 
searching Web sites want organized, reliable, easy-to-use in- 
formation, and access to immediate assistance on a given sub- 
ject area. 

To provide these services, certain Web site projects are fo- 
cusing efforts on developing value-added locations that act as 
a clearinghouse for information on a particular subject. Such 
Web sites provide quality and reliable information, both origi- 
nal content and annotated links to other Web sites, in a variety 
of formats that are organized for quick and easy access. Using 
this model, the Agriculture Network Information Center 
(AgNIC), a national-level initiative started by the National 

AgNIC is a subject-based, distributed electronic information 
system that links resources from Land-Grant universities, the 
National Agricultural Library, and other cooperating organiza- 
tions in a "one-stop shopping center" for agricultural and re- 
lated information. Originally NAL and four land grant univer- 
sities (Cornell University, Iowa State University (ISU), the 
University of Arizona (UA), and the University of Nebraska- 
Lincoln (UNL)) developed this system. Using a "centers of 
excellence" approach, each institution selected subject areas in 
which it had particular strengths, that had application and in- 
terest for their respective constituencies, and that had national 
implications. Institutional Web sites were developed provid- 
ing users with original text, links to reviewed Web sites, and 
online reference services for each of the chosen subjects. 

As part of this virtual Center and for the past five years, an 
interdisciplinary team at the University of Arizona has de- 
signed and developed an extensive Web site on the topic of 
managing rangelands. The team is made up of members from 
three divisions in the College of Agriculture (School of 
Renewable Natural Resources, Arid Lands Information 
Center, and Network Support Group) and members of the 
University Library. The topic "rangeland management" was 
selected because it fit well into the "centers of excellence" or- 
ganizational structure of the national-level initiative. Also, the 
Arizona team considered potential topics in terms of impor- 
tance to Arizona and the West, relevance to broad regional in- 
terests, and an interdisciplinary focus that would make the 
topic useful to a wide range of customers. Rangeland manage- 
ment fit these criteria due to the extensive nature of range- 
lands, their environmental, economic and cultural importance 
and their broad appeal to the general public. 

The strategy for providing electronic information on range- 
land resources and their management is founded on the value- 
added concept of navigational ease, focused information, 
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screened links and a searchable database along with feedback 
opportunities. It is intended to serve the general public: stu- 
dents in grades K-12, institutions of higher lemming, profes- 
sional practitioners, industry stakeholders, government agen- 
cies, and policy makers. 

Touring Arizona AgNIC 

Starling with the URL ~ttp://ag.arizona.edda~drange.hcml], 
the user sees the foIlowing home page: 
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Besides a section that contains general introductory infor- 
mation about the subject, there are five main categories which 
include the majority of the site's resources: Rangeland 
Science, Practical Tools, Policy Issues, and Education, 
Teaching and Careers. The right side pane1 provides a list of 
special highlighted resources contained in the Web site, while 
the left side panel gives the user opportunities to l e m  more 
about the site and its developers, to search the site, to ask a 
specific question, and to provide feedback. 

Navigating the Web Site 
On subsequent pages two icons are used throughout the site 

to signify whether or not the section was developed by a 
Arizona AgNIC. For instance, if  a miniature of  the 
Arizona AgNIC symbol is seen, i t  indicates that the link is to 

pages the AgNTC team has prepared. Links with the of- 
@' frarnp sign take users to rites prepared by other people 

and organizations. 
After leaving the Home Page, the user will notice the blue 

navigational bar at the top of each page which includes links 
to every other major section of the site. The Arizona AgNIC 
symbol at the top and bottom of each locally developed page 
is a hot Iink that will always take the user back to the 
Managing Rangelands Home Page, If leaving the site via an 
"off-ramp" page, the user will need to use the browser's back 
buttonlarrow to return to the Managing Rangelands Home 
Page. 

Web Site Sections 
Rangeland Science 

This section is oriented toward the scientific study of range- 
lands, their understanding and management. Topics on the 
main page are specified in several different ways. Under the 
"general" topic are Special Resources which usually feature 
those resources created especially for the site by University of 
Arizona project personnel, but may aIso incIude links to par- 
ticularly noteworthy Web resources compiled eIsewhere. The 
Ofher Information section most often links to other related 
sites on the Web. 

Of particular interest to Arizona's ~ i t j z e n s  are the 
Ecological Site Descriptions specific to Land Resource Units 
(LRUs) which are designated throughout Arizona. In collabo- 
ration with the Arizona State Natural Resources Conservation 
Service (NRCS), a user-friendly interface is being developed 
that makes it pcssible to search for and identify unique 
Ecological Site Guides for particular land areas. Two search 
modes are possible: 1)  attribute (elevation, slope, precipita- 
tion, and LRU); and 2) geographic (maps with geographic in- 
formation system capabilities). Based primarily on soils and 
climate these Guides provide information on the potential of 
the land to produce vegetation and support various resource 
uses including grazing. As with much of this Web site, the 
project is ongoing. Future plans include adding Ecological 
Site Guides for other states in the Western U.S. and making 
them searchable following the Arizona model. 

The Santa Rita Experimental Range Web site provides data 
and repeat photography from the first experimental range in 
the United States, founded in  1903, and located south of 
Tucson. Thr: photos demonstrate changes i n  vegetation 
through the years from various locations on the 53,159 acre 
research facility. 

Other resources are organized by specific topics and can be 
reviewed by clicking on the topic of choice as noted in the bar 
at the top: AnimalslClimatefLandlPlmtslWater. These include 
links to both Arizona AgNIC and non-Arizona AgNlC Web 
sites with applications in these areas. 

Practical Tools 
The main page for the section on Practical Tools rtbo is or- 

ganized similarly to Rangeland Science. At the top are those 
resources which hold promise for helping users answer ques- 
tions of a practical nature that can lead to new and better man- 
agement strategies. Here you can find links to information on 
noxious weeds, rangeland health standards, and other manage- 
ment related topics. 

Also included is the Toolkit for Profitable Conservation 
Ranching. This sub-section was prepared in cooperation with 

'the Arizona Common Ground Roundtable, a state-wide group 
of ranchers, environmentalists, researchers, public agency per- 
sonnel, sportsmen, and other interested citizens seeking to 
identify tools and policy changes that will conserve open 
spaces. (See their Web site at: 
[http://udallcenter.arizana.edu/cornmonground/]). Original 
texts and links provide information on how to preserve open 
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space through such means as conservation easements, land 
trusts and family trusts. In addition, alternative forms of in- 
come generation for ranches are discussed, such as guest 
ranches, summer camps, and fee hunting. The toolkit aIso in- 
cludes information on finding legal assistance and supplemen- 
tal grants and funding opportunities. 
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Policy Issues 
Managing the rangelands of the western United States in- 

volves many different people, groups, and agencies with dif- 
fering points of view. Issues surrounding the preservation, 
conservation, and fair use of rangelands are often controver- 
sial and seem intractable. The resolution of those conflicts in- 
vorves developing a constructive dialog based on finding 
common ground and areas of compromise. This section of the 
Web site focuses on aspects of the policy and political issues 
regarding rangelands. 

Beginning with a link to a pictorial representation of eight 
"hot topics", the user can find I inh to other Web sites on the 
subjects: Indian Lands, Urbanization, Water and Riparian 

a 1 1 h ' = F n d p b 1 ~  
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Areas, Recreation, Mining, Logging, Grazing on Public Lands, 
and Wildlife and Endangered Species. Each of these topics is 
divided into three categories providing background informa- 
tion, newspaper items, and information on legal issues. 

"The Rules" section provides an in-depth review of the 
National Environmental Policy Act (NEPA) and other federal 
regulations, and a discussion of how NEPA is implemented by 
various agencies and interpreted by the courts. In addition, a 
section ddcscribing the Clean Water Act and how it relates to 
rangeland issues was recently added. The final section in this 
category provides announcements of opportunities for public 
participation in rangeland resource management issues. 

Education, Teaching, and Careers 
To assist teachers and students in their academic pursuits, 

this section provides links to potentially useful teaching mate- 
rials, lists of college programs in rangeland management, and 
guidance in planning for a career in this field. In particular, 
faculty in the Rangeland Program at the University of Arizona 
are preparing an online textbook for the site titled, Principles 
of Rangeland Science and Managernenr. At the time of this 
publication, Chapter 4 (Ecology and Management of 
Rangeland Vegetation) and Chapter 5 (Rangeland Inventory 
and Monitoring) are in place. Within these chapters are links to 
further explanations and to related readings. 

General Resources 
Links are found in the Genera1 Resources section to academ- 

ic institutions with rangeland programs, selected Extension 
publications, online bibliographic databases, online journals, 
meeting announcements, government and non-government or- 
ganizations, directories of expertise, and related listservs. Of 
particular importance, project staff from the University of 
Arizona Library have worked with the Society for Range 
Managemcnt to digitize the print backfiles (Volumes 1-47, 
1948-1994) of the Journal of Range Management, and make 
them available through this Web site. Individual articles can be 
printed out by selecting a given title highlighted on the Table 
of Contents page. 

Ask Questions (Left Side Panel) 
The Web site provides an interactive form in this section for 

questions about rangelands. First-time users should read the 
Frequently-bsked-Questions (FAQ) about this reference ser- 
vice, linked at the top of the form. 

1ndividuaIs using the query form should f i l I  out all five sec- 
tions, with their name, ernail address. occupation and affilia- 
tion, the question and additional information that will provide 
context for the question. A response to the question is usually 
provided within 24 hours. 
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Feedback From Users 
The project team for the Managing Rangelands Web site is 

committed to improving the site and making it more useful. 
The interactive feedback form gives users the opportunity to 
evaluate the site and make suggestions such as additional sites 
to link to or further, topic-specific information. 

Searching for Specijic Information 
The search function aIlows users to enter words, phrases, or 

combination of words using BooIean operators {and, or, not) to 
find specific locations where those words are mentioned on the 
Managing Rangelands Web site. It provides a means to rapidly 
locate specific information or resources. 

Conclusion 

The Arizona AgNIC Managing Rangelands Web site is very 
much a work in progress. By continuing to submit proposaIs 
for grants to support the development of particular aspects and 
tools for the site, the Arizona AgNIC team plans to make many 
more enhancements to improve usability. The team atso sotic- 
its feedback from interested Web users. 

The authors are librarian. Office of Arid Land Studies and range 
management spxialist, School of Renewable Natural Resources, The 
University of Arizona, Tucson, Arizona 85721. 
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History of the Range Curriculum: Are There New Trails? 

MITCHEL P. McCLARAN 

F or more than 80 years, we have discussed the ideal 
range curriculum, professing its virtues and needed im- 
provements. Arthur Sampson presented the first formal 

description of a range curriculum in 1919 when there were 
only two schools with degree programs, Idaho and Montana 
State (Sampson 1919, 1954). There have been several propos- 
als since, and now we find ourselves asking, yet again, what 
new trails should the range curriculum be blazing and which 
old trails should we continue travelling? 

Familiarity with previous curricula and their context can as- 
sist in this attempt to identify new trails, or at least help distin- 
guish old from new. To provide that historical background, I 
will describe some of the developments in this history of the 
range curriculum. The varied developments in this 80-year 
history caused some difficulty in constructing this paper. 
However, I found such sound inspiration from the clarity and 
comprehension of Art Smith's (1952) statement about the 
challenges facing those developing a range curriculum that I 
will use his frame work to organize this paper. In summariz- 
ing the rigors of curriculum developmentst he wrote: 

"...those responsible for developing a course of range in- 
struction have little time, an almost unlimited amount of 
information, and no precise knowledge of the individual 
needs after graduation of the students for whom the range 
curriculum is devised." 

In this statement, he identified three critical elements in the 
range curriculum: 1) the need for a broad coverage of many 
subjects that include basic sciences, economics, inter-personal 
skills, and their applications to rangeland situations, 2) the un- 
certain or varied career opportunities for post-graduates, and 
3) the constraints that time, personnel and funding place on 
curricula at universities. 

These elements of breadth, post-graduate needs, and con- 
straints provide the organization for this history of the range 
curriculum. I begin with an assessment of curriculum breadth, 
and subsequent discussion will be organized around the inter- 
action of these elements. Within the coverage of each interac- 
tion, I note early and recent issues, and then contribute my vi- 
sion of new trails that can define the course of the range cur- 
riculum in this new century. 

Range Curriculum Breadth 
A clear indication that breadth has been a mainstay of the 

ideal curriculum is seen in the content of four curriculum pro- 
posals that received wide support in their time. The proposed 
curricula are 1) the first formal proposal by Sampson in 1919, 
2) the recommendations in 1951 by the American Society of 
Range Management's Civil Service-Eligibility Committee 
(1952), 3) the suggestions in 1962 by the Range Management 
Education Council (1962), and 4) the 1978 curriculum re- 

quirements for institution accreditation by the Society for 
Range Management which are currently in use (Harris 1981). 
These four proposals are no substitute for examining the cur- 
riculum at every school, but they do mark the first proposal 
and all subsequent proposals that grew from collaborations 
among many university and professional participants. 

Clearly, from the beginning, the breadth of coverage even 
within "range courses" is illustrated by the inclusion of bio- 
logical, sociological, biometric, practical, and decision-mak- 
ing courses (Table 1). Furthermore, that breadth is apparent in 
the supporting courses that include soils, communications, an- 
imal science, and other natural resource topics. Interestingly, 
Sampson (1919) suggested the greatest number of semester 
units from "range" courses. The trend from specific course 
names, such as "Range reconnaissance" to more encompass- 
ing categories such as "Sampling, inventory, and census of 
rangeland resources", acknowledges the increasingly common 
attention to a broader array of range uses, the infusion of new 
techhnologies such as computer programming (e.g. Schuster 
1992) and geographic information systems, and the recent 
trend of giving a more generic label to courses such as "natur- 
al resource measurements". 

Some differences in breadth are worth noting. The absence 
of social science, communication and other natural resources 
courses in Sampson's proposal may stem from his assumption 
that all college graduates would complete English and human- 
ities courses, and that range management was routinely taught 
in forestry programs at that time. But his omission of soil sci- 
ence is a significant anomaly. 

Breadth Interacts with Post-Graduate Needs 
All these curriculum proposals grew, in part, from interac- 

tions with the workplace needs of the graduate. Curriculum 
proposals in 195 1, 1962, and 1978 were made, in part, to in- 
fluence the Civil Service Commission (and later Office of 
Personnel Management) in developing educational standards 
for entry-level Range Conservationists GS-454. The claim 
was made that a rating system with no or low educational re- 
quirements would not be able to identify the best and most 
completely trained graduates (Civil Service Committee 1953, 
~ a r r i s  19-81, ~har '  1981, Wassar et al. 1987). The federal 
government did not adopt the suggestions fully, or rapidly, but 
the proposed curricula were influential in increasing the re- 
quirement for "range units" from 0 to 6 in 1959, 6 to 12 in 
1967, and 12 to 18 in 1981. Even Sampson (1919), before the 
Civil Service existed, envisioned an increased need for col- 
lege-trained range conservationists when the federal govern- 
ment eventually limited access to the public domain lands and 
began managing livestock use. 
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Table 1. Historical comparison of four standards for the range curriculum. 

Range Curriculum Proposals 

Sampson 
(1919) 

American Society of Society for Range 
Range Management Range Management Management 

Civil Service Education Council Institution 
Committee (1962) Accreditation 

(1951) (1978) 

Range Management 2 1 10 courses 16 18 
core semester units semester units semester units 

Range plants and Plant and animal 
Range Native, cultivated and communities; Range plants and identification; Ecology 

Biology associated plants Ecology and physiology communities of range ecosystems 

Range history, Social influences (e.g. 
Range Range history and economics, policy, NONE economic, legal, 

Sociology economics and administration political) on rangeland use 

Range Measurements Range Range appraisal and Sampling, inventory, Sampling, inventory 
reconnaissance classification utilization, condition, and trend and census of 

rangeland resources 

Range livestock Range management Art and science of 
Management of management; principles (including manipulating 

Range Management range (suitability, Multiple-use; Range improvements) rangeland ecosystems 
Practices season, distribution) improvements 

Range Grazing working NONE Range planning and Select, budget and 
Planning plans multiple use plan management 

Other Range Courses Grazing and forest Field application of NONE NONE 
protection principles 

Other Courses 

Plant taxonomy, Plant taxonomy, Plant taxonomy, Plant taxonomy, 
Basic physiology, and physiology, and ecology physiology, and ecology; physiology, and genetics 

Biology ecology; Zoology; Zoology 
and Genetics 

Soil 
Science 

Classification: 
Morphology; Fertility; Morphology and 

NONE Erosion Control; Basic course classification 
Plant Relations 

Chemistry; Inorganic and Organic Inorganic and 
Physical Geology; Chemistry; Organic Chemistry; Mathematics; 
Science Civil engineering; Algebra; Algebra; Chemistry; Biometry 

Meteorology Trigonometry Trigonometry 

Social NONE Economics NONE Some coursework 
Science 

Writing; Grammar; 
Communication NONE Speech NONE Oral and written 

Some coverage of forestry, 
Natural NONE Some coursework Some coursework wildlife, watershed, and recreation 

Resources 

Animal Animal husbandry; Animal husbandry Animal husbandry Nutrition and production 
Science Veterinary science 

Beyond the simple tally of range units, the breadth of the 
federal requirements is nearly equivalent to that of the accred- 
itation standards for range management topics, except that no 
range sociology, basic social science, physical science, or . 
communications courses are required (Table 2). The education 
requirements for the Society for Range Management's recent- 
ly established program for Certified Professional in Range 
Management (Anonymous 1999) also fall short of the accredi- 
tation standards in physical and social sciences, and it does 
not require a degree in range management or related subject. 

Recent comments by Malechek (1992) and Nicholson 

(1992) criticized the federal standards for being too inflexible 
in accepting qualified coursework. This perception of inflexi- 
bility is much different than the perceptions of minimal or 
weak education requirements expressed by academics be- 
tween 1950-1980. 

I suggest that negotiations concerning the federal govern- 
ment standards will remain as a critical interaction that defines 
the range curriculum. However, I envision a new trail that 
will pursue additional employment opportunities, such as veg- 
etation and wildlife habitat  managers for The  Nature 
Conservancy, other private or public land trusts, Fish and 
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Table 2. Comparison of curriculum requirements for accreditation, federal qualification as range conservationist, and professional certification. 

Curriculum Requirements 

Office of Personnel Management Society for Range Management 
Society for Range Management GS-454 Rangeland Manager Series Certified Professional 

Institution Accreditation (1994) in Range Management 
(1978) (1999) 

B.S. in Range Management or B.S. in Range Management or Undergraduate Degree 
Degree Closely Related Field Closely Related Field 

Range Management Core 18 18 Coursework in 10 areas 
semester units semester units 

Range Plant and animal identification; Range plants; Rangeland plant identification; 
Biology Ecology of range ecosystems Range ecology Rangeland ecology 

Range Social influences (e.g. economic, 
Sociology legal, political) on rangeland use NONE Range economics 

Sampling, inventory and Rangeland vegetation 
Range Measurements census of rangeland resources Range inventories measurement 

Art and science of Principles of range Rangeland vegetation management; 
Range Management manipulating rangeland ecosystems management; Rangeland animal 
Practices Range improvements management 

Range Select, budget and plan Ranch or Rangeland planning Rangeland or Natural 
Planning management Resource policy and planning 

Other Courses 

Plant, Animal and Soil 
Sciences (15 units) 

Resource Management Studies (9 units) 

Basic Plant taxonomy; physiology; Plant taxonomy, physiology, Plant physiology 
Biology and genetics or ecology 

Soil 
Science Morphology and classification one course Soil taxonomy 

Physical 
Science 

Mathematics; Chemistry; 
Biometry NONE NONE 

Social 
Science Some coursework NONE NONE 

Communication Oral and written NONE 
Interpersonal communications 

and discussions 

Agronomy, Forages, Forestry, 
Natural Resources Some coverage of forestry, Recreation, Resource Economics, 

wildlife, watershed, and recreation Watershed, or Wildlife 
NONE 

Animal Nutrition and production Animal Sciences (e.g. nutrition, 
Science livestock production) NONE 

Wildlife Service, and National Park Service. Can we bring over the rote mastery of facts and practical skills (Sampson 
even more zeal to these discussions than our predecessors did 19 19, 1954, Smith 1952, Tisdale 1956, Heady 196 1, 
with the Civil Service Commission 50 years ago? Malecheck 1992, Nicholson 1992). Smith (1952) captures this 

sentiment best in his essay on the goal of a range education: 
Post-Graduate Needs Interact with University "Moreover, it is easier to improve ones skill and become 

Constraints 
The tension between the needs of post-graduates and the 

constraints of the university system are best illustrated in at- 
tempts to reach a consensus on the mix of fundamental and 
technical courses. The challenge centers on devising a curricu- 
lum that develops the technical skills that are expected on the 
first day of work, and fosters the understanding of fundamen- 
tal concepts and cognitive skills needed to meet the more 
complicated situations and leadership responsibilities that en- 
sures a successful career 5-10 vears later. 

familiar with the "tricks of the trade" on the job than it is 
to acquire a sound philosophical and basic understanding 
of fundamental problems. If range management as a pro- 
fession is to make the most rapid advancement, we must 
instill understanding in the student even if it be at the ex- 
pense of familiarization with the less important though 
relevant facts" 

Historically at least, some employers felt differently, sug- 
gesting that graduates were deficient in practical knowledge. 
This disparity was greatest for private ranch employers who 

~h~~~ has been no shortage if opinions expressed by univer- expected more training in practical matters compared to feder- 

sity professors on the virtues of the fundamental education; al (Kienast and Scifres 1973). 

where concepts and critical thinking skills are emphasized made suggest that the pendulum 
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is on its return swing. Noting that an increasing proportion of 
contemporary range students have an urban background, and 
are not likely to have much practical experience or applied- 
outdoor skills, Malechek (1992) suggested that the curriculum 
may need to enhance the coverage of practical skills. 

In addition to balancing conceptual and practical pedagogy, 
I see opportunities for a new trail that includes the develop- 
ment and integration of a vital continuing education curricu- 
lum within our universities. The most obvious demand for 
continuing education will come from the new cadre of 
Certified Professionals in Range Management who will be re- 
quired to complete at least 32 hours of continuing education 
every two years (Anonymous 1999). The demand for a well- 
conceived and executed continuing education curriculum 
should easily draw students from beyond the certification 
ranks. Will these be popular enough to stimulate universities 
to develop a hybrid of the traditional classroom and continu- 
ing education curricula? Who will instruct these courses, and 
how will the conceptual and practical pedagogies be bal- 
anced? The range discipline has some experience with contin- 
uing education through Cooperative Extension and federal 
agencies (e.g. Busby 1992). Some additional guidance may 
come from a recent assessment in the forestry discipline that 
shows a demand for training outside the traditional discipli- 
nary skills. Forestry employers rated the five most important 
topics for continuing education to be the non-traditional and 
less "technical" topics of rural and community development, 
alternative dispute resolution, foreign languages, managerial 
leadership, and organizational development (Sample et al. 
1999). 

Curriculum Breadth Interacts with University 
Constraints 

It is inevitable that the ideal curriculum will be constrained 
by the realities of operating a university or college. The inter- 
action between breadth and constraints have been expressed in 
two ways: 1) perfecting the ideal and 2) distilling the essen- 
tial. In the former, we have a history of adding new topics and 
information. In the latter, when constrained by resources, we 
are forced to select those essential components that we can af- 
ford to offer. 

Fifty years ago, calls for perfecting the curriculum included 
the addition of non-range courses such as economics, busi- 
ness, psychology, sociology and communications (Heady 
1951, Sampson 1954). Sampson (1954) suggested that 

"...range students are-often poor in ihetoric, which af- 
fects their ability in writing and public speaking. Their 
background in economics is deficient, and many receive no 
training in psychology or sociology. Correction of these 
weaknesses may be made by increasing the number of ' 
electives, by concentrating more on the professional cours- 
es, and by setting up a minimum of required courses and 
credits in range management and closely allied subjects." 

Communication skills continue to be identified as an area 
for improvement, as are applications of sociology and psy- 
chology in the form of working with diverse groups through 
collaboration and conflict management (e.g. Sowell 1997). At 

the same time, educators need to add the latest knowledge and 
technology to the curriculum (Schuster 1992). Malecheck 
(1992) suggested that we make room for new knowledge and 
technology by first streamlining the curriculum rather than 
eliminating the broad coverage of social sciences, communi- 
cations, humanities and art courses because "Range students, 
in particular, need intellectual broadening in order to deal with 
the diversity of people and values they will face in their jobs." 

Recently, Heady (1997) lamented the declining use of field 
exercises because the ability "...to read and understand the 
signs of ecosystem change [is] basic to our profession." The 
comparison of the four standard curricula (Table 1) shows that 
starting in 1962, the field course was dropped. However, the 
1978 accreditation standards include a provision that field and 
laboratory instruction be included in many courses, rather than 
in one specific course. 

I do not hesitate to predict that the fifty-year-old tradition of 
maintaining a broad curriculum will continue, even at the ex- 
pense of technical coverage. It is likely that we will more fre- 
quently see coverage of topics like conflict management, 
which has already taken place in the forestry curriculum 
(Harman et al. 1999). Is there a new path, or an additional 
path for the next century? Will we experiment with a five year 
curriculum, or a five year non-thesis, technical degree? If so, 
will it be much different than the 5 year program proposed by 
Sampson in 1954? 

Today, range management programs generally have less sup- 
port from the university administration than during the 
1950-1970s when many of these ideal curricula were pro- 
posed. In the administrative environment, student enrollment 
and number of degrees granted have always been measures of 
success and a magnet for resources. However, student numbers 
in many range programs have declined or stagnated. As a re- 
sult, administrators have been forced to reduce or merge cours- 
es with other disciplines, and faculty positions have been lost 
through attrition (e.g. Malechek 1992). Despite this trend, the 
proportion of range schools meeting the standards of the ideal 
curriculum was greater in 1999 than ever before (Table 3). 

Table 3. History of schools meeting the 3 different curriculum standards. 

Year Schools Meeting Standards and Number of Other 
of Standard Schools Offering Range Courses 

In 1954, only 3 schools, Texas A&M, Utah State, and Wyoming 
195 1 met standard of 10 range courses (data from Heady 1951) 

12 other schools offer range degrees and 16 more offer range 
courses 

In 1960, only 3 schools, Colorado State, University of Montana, 

1962 Utah State met standards (data from Heady 1961) 

12 other member schools of Range Management Education 
Council did not qualify 

In 1999, 10 schools, Arizona, Colorado State, Idaho, Oregon 
1978 State, New Mexico State, Texas A&M, Texas Tech, Utah State, 

Wyoming, Washington State met accreditation standards 
19 other schools offer degrees or coursework in range manage- 
ment 
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The history of accreditation may inform us about future de- 
velopments in the range curriculum in the face of declining 
administrative support. The acceptance of an accreditation 
program in the Society for Range Management was resisted 
because of lasting bitterness surrounding the second-class 
treatment of range managers in the Society of American 
Foresters (contributing to the establishment of the American 
Society of Range Management), and concerns about elitism 
held by universities with less well developed programs (Harris 
1981). Will the curriculum standards be modified if universi- 
ties are unable to maintain their accredited status? As a matter 
of self-preservation, I envision that a new path for the range 
curriculum will be a more generous acceptance of range man- 
agement instmction when delivered in interdisciplinary "nat- 
ural resource" courses. This may even raise the number of 
qualified schools. More importantly, I think it is essential that 
we participate in the design of these "integrated" courses so 
that they do not abandon the range management discipline. 
After all, successful interdisciplinary education is dependent 
on successful disciplines. 

Summary 

In the past 80 years, the range curriculum has grown in 
breadth, it has been used to set education standards for post- 
graduate employment by the federal government, and it has 
reached a high degree of standardization among universities. 
In large measure, the future developments in the curriculum 
will build on those of the past 50 years. In addition to the con- 
tinuation of these trends, I propose that we should blaze these 
new trails: 

The promotion and coordination of the curriculum with non- 
traditional rangeland management employers to convince 
them that we produce a broadly and soundly trained re- 
source manager. 

The development and integration of a rigorous continuing 
education curriculum within our university systems that 
builds on existing faculty and instructional resources. 

Nurture the development of "interdisciplinary natural re- 
source" courses that do not abandon the range discipline. 
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Viewpoint: Statistical Sense and Nonsense on the Range 

NORM WALLEN 

T he word, these days, is monitoring-as well it should 
be. Done responsibly, it means keeping track o f  the 
condition o f  rangeland and its inhabitants. Monitoring 

information can be used to assess change over time, to adjust 
management and to test the effects o f  different treatments. 
Available techniques differ in the nature and complexity o f  in- 
formation provided, in the reliability (consistency) of  the in- 
formation, the time required (often a problem) and amount of  
training required (sometimes not a major problem). This dis- 
cussion is limited to those methods that get at the condition o f  
soil, plants and small animals. 

The problem I want to address begins with the analysis o f  
information (data). My complaint is with the common practice 
of  reporting confidence intervals for summary statistics, usu- 
ally averages or proportions. The only point to confidence in- 
tervals is to establish a specified margin o f  error (e.g. + or 
-5%). This is desirable whenever we wish to generalize re- 
sults-as we almost always do. I f  we don't want to generalize, 
as in identifying place and amount o f  owl habitat on an allot- 
ment, we need only the raw data. 

The problem in using confidence intervals is that the mathe- 
matical logic absolutely requires that certain assumptions be 
met. The big one is random sampling. IF we have a random 
sample, we can crank out our intervals with 'confidence'. 
Getting a random sample requires that a POPULATION be 
specified ahead of  time and very specific rules followed in se- 
lecting and obtaining the sample. All this is a waste o f  time 
unless the sample is o f  adequate size; how big it should be de- 
pends on several things but a handful won't do. This all works 
pretty well when sampling assembly line products, income tax 
forms or tomato plants. It doesn't work so well in many other 
applications, including rangeland science and management, 
and can be highly misleading. 

With rangeland, the problem of  defining the population is 
manageable; an allotment, a ranch, a region. Obtaining a ran- 
dom sample is theoretically easy, in practice very difficult. 
W e  can certainly divide the population up into pieces, say sec- 
tions, then subdivide down to acres or smaller. Now comes 
the hard part; after randomly selecting enough sample units 
(say acres) we have to get the data. A random sample o f  one 
o f  the Diablo Trust ranches in norther Arizona, the Flying M 
with its 150,000 acres would require a sizeable sample, proba- 
bly at least 50 one acre units. Why? Because, in the south- 
west, rangeland changes dramatically from mile to mile, even 
acre to acre. Since an acre is too large to monitor, we must 
(randomly) pick a manageable area for our monitoring plot, 
probably on the order o f  magnitude of  a square yard. W e  are 
still 0.k. because our 50 plots are logically still a random sam- 
ple o f  the ranch. Actually monitoring these 50 plots, spread 
out over 234 square miles is probably not feasible, though it 
could be i f  state and federal land agencies were adequately 
funded and i f  monitoring became a high priority. I f  it is feasi- 
ble, our data are likely to produce a very large margin o f  error, 
provided we do the numbers right, i.e. basing the confidence 

interval on variation among plots. Mixing plots together with 
multiple readings on each plot is cheating. W e  have another 
choice; reduce our population (area) to something more man- 
ageable-maybe only 50 acres o f  similar topography, but this, 
o f  course, also reduces generalizability. 

W e  have yet another choice; use our data to reach conclu- 
sions about each particular plot and generalize based on our 
accumulated experience and knowledge. W e  can also compare 
plots. While a confidence interval does this implicitly, there 
are better ways. One is to examine variability across plots. I f  
it's large we would get a margin o f  error so great as to pre- 
clude meaningful generalization anyway. I f  the variation is 
not sufficient to have implications for management, as judged 
by rangeland authorities-not statisticians-we can argue for 
generalization. 

A related issue is that o f  experimentation. A common means 
o f  assessing differences among treatments is by use o f  'statis- 
tical significance' which is just a variation on our old friend 
the confidence interval and is subject to all the same assump- 
tions. It answers only one question; are our differences gener- 
alizable? Using this method to evaluate differences on even as 
many as four or five comparisons on, say, a square mile is to 
engage in all the statistical nonsense discussed earlier. 
Further, it ignores the question of  whether differences have 
any PRACTICAL significance. There is a better way. Assess 
treatments by comparing differences to known standards 
where they exist, and they sometimes do. For example, a com- 
mon monitoring index is percent o f  bare dirt over an area, say 
a square yard. 100% is bad. 0% is usually good; professionals 
can usually agree, based on soil, history, probability of  precip- 
itation and other factors, as to what is desirable and reason- 
able. In my area 50% in most places would make almost 
everyone happy. I f  a 'rest' treatment gives 60% and a 'cattle' 
treatment gives 40% (or 80%), we've probably learned some- 
thing. There are other statistical indicators o f  'effect size' (e.g. 
Delta) which are useful and don't involve intellectual gymnas- 
tics that result in statements such as: 'these results can be gen- 
eralized to any population that is just like our sample'. 
Whoopee! 

My bottom line is: until such time as adequate financial re- 
sources allow us to use statistics properly, let's not continue to 
use them in ways that make no sense. Let's collect as much 
coordinated, purposeful monitoring data as is feasible. Let's 
place as many plots as we can manage, chosen intelligently, 
instead o f  randomly, and interpret the data from each plot sep- 
arately (a form o f  replication). Let's look for consistencies and 
patterns and when we find them, let's interpret them in light 
of  our best knowledge. Let's stop pretending that use o f  confi- 
dence intervals and related mis-applications can substitute for 
informed judgement. 

Norm Wallen is a retired professor of educational psychology (San Francisco 
State University), co-author of a leading text in research methods and of a sup- 
plemental text in statistics. He is a founding member of Diablo Trust, a collabo- 
rative land management team and National Reinventing Government Laboratory. 
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Dear Editor 
Dr. Box's advice to SRM members regarding Dr. 

Donahue's book is wise counsel which must be considered in 
context again after having read the book. I would only add to 
his warning about this book due to her widely used specula- 
tion on the history of the west and her obvious preservationist 
bias. I am still struggling with Dr. Box's characterization that 
this is a "disturbingly good book". It is certainly disturbing 
but I believe it is better characterized as clever and purposeful 
rather than good. For example, Dr. Alston Chase's book "In a 
Dark Wood" is disturbingly good without the speculative bias 
and it more rationally and accurately covers the history of set- 
tlement in the west and the scientific tenants of biodiversity 
and biocentrism as a "science". What is frighteningly lacking 
in Dr. Donahue's book is any sense of balancing land use ob- 
jectives and her obvious delight in coming to the conclusion 
that regulatory authority now exists to eliminate domestic 
grazing animals on both public and private lands. Perhaps 
after 20 years it is time to stop having agency lawyers develop 
additional regulations to interpret the intent of the Clean 
Water Act and the Endangered Species Act. We are complete- 
ly out of sync with the original legislative intent of these Acts 
and books like Dr. Donahue's simply fuel the fire to go even 
further. 

Address is Contra Costa Water District, P.O. Box H20, 
Concord, Calif., 94524-2099. I am the Manager of the 
Watershed and Lands Department for the District. I am a zool- 
ogist with 30 years of experience managing natural resources 
in California. Phone is (925) 688-8028, fax is (925) 688-8122. 

Bob Nuzum 

Dear Editor: 
These are exciting dates for those in range management. 

The issues and debates regarding western public lands seem 
especially lively. The Savory-Holechek debate seems to at 
least have the common idea that there is a place for cattle on 
rangelands. The management philosophies do not seem to be 
at rest, however, especially considering recent-heart-felt edito- 
rials by Sid Goodloe, NM and Stephen Williams, AZ. 

Then there is the highly criticized book "The Western 
Rangeland Revisited ...," by Law Professor Debra L. Donahue 
of Wyoming. I especially enjoyed the review of her book by 
Thad Box, in the August issue of Rangelands. Regarding her 
proposal to remove livestock from public lands, I ask myself 
for an answer by looking at history. Before white man settled 
the West, the range grasses were the healthiest they have ever 
been, the animal numbers (Bison), were estimated in the mil- 
lions. There were no weeds. Certainly most of the readers un- 
derstand and appreciate the patterns of grazing and movement 
that led to these conditions. 

Fences, coupled with chopping up land ownership will 
never let us return to a free-range state. However, if we can 

replicate the herbivore-grass relationship, using cattle, bison, 
or sheep, embracing technology to achieve this pattern of 
grazing, there is bound to be an improving ecosystem. Cattle 
are the natural substitute for bison, given Americans prefer- 
ence for beef. Does Debra Donahue provide a reasonable sub- 
stitute for bison? 

I seem to be reviewing in my mind how our rangelands have 
come into the condition they are today. Did you know that in 
1985, an estimated 2.5 million acres of BLM land were infest- 
ed with weeds, but by 1995, an estimated 9 million acres have 
become infested? Estimates of weed-infested rangelands in 
this year are as high as 33 million acres. When I think of the 
damage to our lands such as soil erosion, loss of native plants, 
affected animal communities, the seriousness becomes appar- 
ent. We are losing our natural resources, the very source of the 
bounty in which this country has been blessed. As many have 
heard, the whole system is a stack of cards, and a very delicate 
stack at that. 

I am glad the SRM exists, and the good scientific work to 
date, but think there really needs to be some more proac- 
tive ... even political ... emphasis if there is to be influence in bu- 
reaucracies leading to improvements on the ground. For ex- 
ample, this is an election year, and either George Bush or A1 
Gore will be at top rung of our government at 2001. 

Something jostles in my mind that Mr. Gore was once invit- 
ed to speak at an SRM meeting. Did he make it? What did he 
have to say? Regardless of the past, I have found each candi- 
dates responses to an interview published by Beef magazine 
(Sept., 2000) regarding cattle on federal lands (Yes, I know 
range management is more then cattle grazing). The question 
and response are below: 

BEEF: What is the future for cattle production the nation's 
federal lands? 

BUSH: The command and control methods that have been 
used with regard to federal land management has only served to 
drive a wedge between those who rely on the land for their liveli- 
hood and those who oversee land use. I will work to institute a 
land management environment where local and state authorities 
have input and where those who use federal lands are viewed as a 
partner, rather than an adversary, in their maintenance. 

GORE: Ranchers have shown that federal lands can be used 
responsibly and sustainably for grazing, in accordance with 
the environmental laws. But, ranchers and environmentalists 
alike know that not all federal land is appropriate for grazing, 
and we must work together to protect water quality, habitat for 
fish and wildlife species and other natural and recreational re- 
sources. 

Where grazing is permitted on federal land, federal agencies 
should work with ranchers to achieve the highest levels of 
range stewardship. I also support innovative approaches such 
as grass-banking and voluntary, market-based initiatives to re- 
duce the impacts of grazing and promote the best management 
practices. 
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The comments are to the point and give me vividly different 
points of view. One seems more representative of a govern- 
ment that is about being of the people and for the people. 

In summary, let's not let the public interest groups, the bu- 
reaucrats, and society we have today dictate the future of 
rangelands. After all you are the Society FOR Range 
Management. 

Sincerely, 
Andrew Rose 
Cody, WY 

Dear Editor 
Although I haven't been active in the Society the last couple 

of years, I have been following articles in Rangelands. I have 
been impressed with one of the papers and several letters to the 
editor re: Savory's grazing system in the August 2000 issue. 

The first one I would like to comment on involves the con- 
troversy over Savory's grazing recommendations. It seems to 
me that the art of range management is at odds with the fixed 
conditions associated with the research which was conducted 
on Savory's grazing recommendations in Zimbabwe. It is pos- 
sible that Savory's system when applied with modifications as 
dictated by preliminary results and other factors such as 
weather, an astute manager could assure a favorable outcome. 
We used to call this prescription grazing! 

The other article of interest is by Box on "Public Range 
Lands Without Cows" I'm not surprised that Ms. Donahue's 
book was written and that she has a large following for her 
recommendations. I blame the range professionals who have 
ignored this threat for at least the last two decades. Back in the 
seventies I wrote and delivered a paper entitled "The Role of 
Animals in Resource Management" for one of Dr. 
Ensminger's Livestock Short Courses for livestock producers. 
In this presentation I point out the necessity for range man- 
agers to use their skills in managing animals for different ob- 
jectives in land management. For example, if the primary use 
on any landscape was big game management then grazing 
should be programmed to benefit the game animals not to 
maximize pounds of beef or other domestic livestock prod- 
ucts. Likewise in a forest habitat the primary objective would 
be to maximize timber production. In the same way, properly 
designed grazing systems could be used for watershed, recre- 
ation and other land uses. In this way range managers could 
have avoided some of the justifiable criticisms pointed out by 
Donahue. 

The last comment to emphasize my point is that when Texas 
A&M had their 25th anniversary for the department of Range 
Management I was invited to speak on the role of plant physiol- 
ogy in range management but declined while offering to present 
a paper on "The Role of Animals in Resource Management" 
which was politely rejected as not being a suitable topic. As a 
result of this attitude it's understandable that a strong case can 
be made for removing livestock from public lands. 

Dear Editor: 
This is in response to the June 2000 article regarding 

Grazing Intensity Guidelines written by Holechek and Galt. 
These researchers lead their argument on a single premise, 
that "grazing intensity has been considered the most critical of 
grazing management factors" and then elaborate on this point. 
As a rancher, and as someone who works with many other 
ranchers learning to improve our land and resource manage- 
ment abilities, I wish the "right hand" in the range profession 
would keep track of what the "left hand" is doing and saying. 

I say this because about a year ago Reed, Roath, & Bradford 
(Rangelands, Aug 1999) introduced the Grazing Response 
Index (GRI) as a new and key grazing management and com- 
municative tool for land managers. The GRI is based on the 
cumulative score or value of three key grazing indicators; 1) 
Number of defoliation's and 2) Intensity of defoliation, and 3) 
Opportunity to grow or regrow prior to, or following grazing 
(rest). This comprehensive concept made great sense to me, 
and I have applied and shared it many times since last summer. 

Interestingly, HolecheWGalt, while focused on "intensity", 
don't even mention "opportunity" (rest), as a factor involved 
with grazing management. Yet with the Grazing Response 
Index, Reed, et al. places the weighted value of "Opportunity" 
at twice the weighted value of either grazing frequency or 
grazing intensity. As I read it, Reed and other researchers con- 
sider "Grazing Intensity" half as important as what 
HolecheWGalt consider it. If people involved in the range pro- 
fession can't sing from the same page of music, how do you 
expect those of us applying these concepts to begin to suc- 
ceed? Can their not be some consistency regarding range and 
grazing management principles among range professionals? 

The GRI concept appears to be an effective way to consider 
grazing management and, quite frankly, it makes sense to pro- 
ducers. Additionally, there are a number of USFS and BLM 
districts (Colorado, Idaho, Wyoming) that are managing land 
and using the GRI to communicate grazing practices with 
their permitees. 

Deciding what is good or bad for a land system through the 
consideration of a single indicator leads to the same problems 
we confront on a daily basis,..,.arguments and conflict. I'm 
certain this was not the intent of the article, but am certain of 
the net result. When you as a group of range professionals can 
come to a common agreement on keygrazing management 
factors, I will be interested to hear it. For now, I'm sticking 
with the GRI. 

Sincerely, 
Charley Orchard 
Bozeman. MT 

Sincerely, 
Donald W. Hedrick, 
Davis, CA 

Continued on page 40. 
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Browsing the Literature 

Jeff Mosley 

This section reviews new publications available about the art 
and science of rangeland management. Personal copies of these 
publications can be obtained by contacting the respective publish- 
er or senior author (addresses shown in parentheses). Suggestions 
are welcomed and encouraged for items to include in the future 
issues of Rangelands. 

Animal Ecology 
Effect of breed-type and feeding regimen on goat carcass 
traits. J.S. Oman, D.F. Waldron, D.B. Griffin, and J.W. 
Savell. 1999. Journal of Animal Science 77:3215-3218. (Dept. 
of Animal Science, Texas A&M Univ., College Station, TX 
77843). Feedlot goats had heavier and higher yielding carcass- 
es than did range goats. 

The use of polyethylene glycol to reduce the anti-nutrition- 
a1 effects of tannins in goats fed woody species. M. 
Decandia, M. Sitzia, A. Cabiddu, D. Kababya, and G. Molle. 
2000. Small Ruminant Research 38:157-164. (Inst. Zootecn. 
& Caseario Sardegna, 1-07040 Olmedo, Italy). When supple- 
mented to goats, polyethylene glycol helped neutralize tannins 
in browse consumed by the goats. 

Variation in peccary populations: Landscape composition 
or competition by an invader? T.M. Gabor and E.C. 
Hellgren. 2000. Ecology 8 1 :2509-2524. (E. Hellgren, Dept. of 
Zoology, Oklahoma State Univ., Stillwater, OK 74078). Feral 
pigs in southern Texas compete with javelinas, and the nega- 
tive effects are compounded by habitat fragmentation. 

Grazing Management 
Assessing factors that may predispose Minnesota farms to 
wolf depredations on cattle. L.D. Mech, E.K. Harper, T.J. 
Meier, and W.J. Paul. 2000. Wildlife Society Bulletin 28:623- 
629. (North Central Research Station, 1992 Folwell Ave., St. 
Paul, MN 55108). Animal husbandry practices did not affect 
wolf depredations. Farms with chronic losses were larger, had 
more cattle, and had herds farther from human dwellings. 

Efficacy of guard llamas to reduce canine predation on do- 
mestic sheep. L.E. Meadows and F.F. Knowlton. 2000. 
Wildlife Society Bulletin 28:614-622. (HCR 74, Box 61, Fort 
Davis, TX 79734). Results suggest that predation by coyotes 
may need to reach a threshold before guard llamas noticeably 
reduce losses. 

Grazing for change: Range and watershed management 
success stories in California. D. Macon. Undated. ($7; 
California Cattlemen's Association, Phone: 916-444-0845). 
Several agricultural, natural resource, and conservation groups 
(including the California Section-SRM) collaborated to pub- 
lish this 36-page color booklet that profiles outstanding envi- 
ronmental stewardship on California ranches. 

Impacts of rotational grazing and riparian buffers on 
physiochemical and biological characteristics of southeast- 
ern Minnesota, USA, streams. L.A. Sovell, B. Vondracek, 
J.A. Frost, K.G. Mumford. 2000. Environmental Management 
26:629-641. (B. Vondracek, Dept. of Fisheries & Wildlife, 
Univ. of Minnesota, 1980 Folwell Ave., St. Paul, MN 55108). 
Fecal coliform and turbidity were higher at continuously 
grazed sites vs. rotationally grazed sites. Fish density and 
abundance were unrelated to grazing practices. 

Hydrology/Riparian 
Water table dynamics and soil texture of three riparian 
plant communities. D.J. Law, C.B. Marlow, J.C. Mosley, S. 
Custer, P. Hook, and B. Lcinard. 2000. Northwest Science 
74:234-241. (C. Marlow, Dept. of Animal & Range Sciences, 
Montana State Univ., Bozeman, MT 59717). Beaked sedge, 
Geyer's willow, and black cottonwood have more narrow 
affinities for soil texture, coarse fragment content and water 
table depth than previously rcported. 

Improvements 
Binary legume-grass mixtures improve forage yield, quali- 
ty, and seasonal distribution. B. Sleugh, K.J. Moore, J.R. 
George, and E.C. Brummer. Agronomy Journal 92:24-29. 
(Dept. of Agronomy, Iowa State Univ., Ames, IA 5001 1). 
Monocultures of pasture grasses had lower yield and nutritive 
quality than legume-grass mixtures or monocultures of 
legumes. 

Effects of prescribed fire on prairie arthropods: An enclo- 
sure study. M.G. Harper, C.H. Dietrich, R.L. Larimore, and 
P.A. Tessene. 2000. Natural Areas Journal 20:325-335. (C. 
Dietrich, Illinois Natural History Survey, 607 E. Peabody Dr., 
Champaign, IL 6 1820). ". . .to preserve native arthropod fau- 
nas, land managers should ensure that unburned refuges are 
maintained and that the intervals between bums are sufficient 
to allow recolonization of burned areas.. ." 
Establishment of big bluestem and Illinois bundleflower 
mixtures with imazapic and imazethapyr. D.D. Beran, R.A. 
Masters, R.E. Gaussoin, and F. RivasPantoja. 2000. 
Agronomy Journal 92:460-465. (R. Masters, USDA-ARS, 
Univ. of Nebraska, Lincoln, NE 68583). Applications of 
imazapic and imazethapyr herbicides can improve establish- 
ment of big bluestem and Illinois bundleflower mixtures. 

Fire effects on weeping lovegrass tiller density and demo- 
graphics. J.B. McFarland and R. Mitchell. 2000. Agronomy 
Journal 92:42-47. (R. Mitchell, Dept. of Range, Wildlife & 
Fisheries Mgmt., Texas Tech Univ., Lubbock, TX 79409). 
Burning increased tiller density substantially in one year, but 
had no effect in a wetter year. 
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Monitoring the response of butterfly communities to pre- 
scribed fire. E. Fleishman. 2000. Environmental Management 
26:685-695. (Dept. of Biological Science, Stanford Univ., 
Stanford, CA 94305). Butterfly species richness and butterfly 
species composition were unaffected by prescribed fire in the 
Great Basin. 

Response of vegetation to control of reed canarygrass in 
seasonally managed wetlands of southwestern 
Washington. F.L. Paveglio and K.M. Kilbride. 2000. Wildlife 
Society Bulletin 28:730-740. (US Fish and Wildlife Service, 
9317 NE Highway 99, Suite D, Vancouver, WA 98665). 
Combinations of disking and application of Rodeo herbicide 
resulted in diverse plant communities. 

Restoring longleaf pine wiregrass ecosystems: Hexazinone 
application enhances effects of prescribed fire. D.G. 
Brockway and K.W. Outcalt. 2000. Forest Ecology and 
Management 137: 12 1 - 138. (US Forest Service, Southern 
Research Station, 520 Devall Dr., Auburn, AL 36849). 
Application of hexazinone herbicide followed by prescribed 
fire accelerated the rate of ecosystem restoration over that 
achievable by using fire alone. 

Management Planning 
Crisis and conservation at the end of the world: Sheep 
ranching in Argentine Patagonia. D.  Aagesen. 2000. 
Environmental Conservation 27:208-215. (Dept. of 
Geography, SUNY-Geneseo, Geneseo, NY 14454). 
Government-sponsored efforts to restore degraded rangelands 
would be more successful if ranchers were viewed and treated 
as equals in conservation planning. 

Plant/Animal Interactions 
Examining ecological consequences of feral horse grazing 
using exclosures. E.A. Beever and P.F. Brussard. 2000. 
Western North American Naturalist 60:236-254. (Biological 
Resources Center, Univ. of Nevada, Reno, NV 89557). Plant 
species richness was greater near springs excluded from feral 
horses. 

Persistence of perennial cool-season grass and legume cul- 
tivars under continuous grazing by beef cattle. E.C. 
Brummer and K.J. Moore. 2000. Agronomy Journal 92:466- 
471. (Dept. of Agronomy, Iowa State Univ., Ames, IA 
5001 1). Examined grazing tolerance of numerous cultivars of 
alfalfa, cool-season legumes and cool-season grasses in cen- 
tral Iowa. 

Plant-herbivore-hydroperiod interactions: Effects of na- 
tive mammals on floodplain tree recruitment. D.C. 
Andersen and D.J. Cooper. 2000. Ecological Applications 
10:1384-1399. (US Geological Survey, D-8220, P.O. Box 
25007, Denver, CO 80225). Browsing by voles, deer, and elk 
hindered seedling and sapling growth of Fremont cottonwood 
trees in Colorado and Utah. 

Soil seed banks on Argentine semi-natural mountain 
grasslands after cessation of grazing. D.E. Marco and S.A. 
Paez. 2000. Mountain Research and Development 20:254- 
261. (Univ. Nacl. Cordoba, Fac. Ciencias Exactas Fis. & Nat., 
CC 395, RA-5000 Cordoba, Argentina). "Seed bank richness, 
diversity, and abundance decreased significantly during grass- 
land succession following cessation of grazing." 

Plant Ecology 
Central dieback of the dryland bunchgrass Eragrostis 
curvula (Weeping lovegrass) re-examined: The experi- 
mental clearance of tussock centres. C.G. Wan and R.E. 
Sosebee. 2000. Journal of Arid Environments 46:69-78. 
(Dept. of Range, Wildlife & Fisheries Mgmt., Texas Tech 
Univ., Lubbock, TX 79409). "Litter removal or moderate de- 
foliation stimulated basal tillering by opening up the canopy 
and providing more light available to the basal buds." 

Recent changes (1930s-1990s) in spatial patterns of interi- 
or northwest forests, USA. P.F. Hessburg, B.G. Smith, R.B. 
Salter, R.D. Ottmar, and E. Alvarado. 2000. Forest Ecology 
and Management 136:55-83. (US Forest Service, Pacific 
Northwest Research Station, 1133 N. Western Ave., 
Wenatchee, WA 98801). Documents widespread conversion 
of shrubland to forest within the interior Columbia River 
Basin and portions of the Great Basin. 

Socioeconomics 
Coordinating fence law with range management strategies 
in the USA. T.J. Centner. 2000. Environmental Conservation 
27:201-207. (Dept. of Agricultural & Applied Economics, 
Univ. of Georgia, 313 Conner Hall, Athens, GA 30602). 
Discusses the advantages of eliminating open range laws. 

Soils 
Soil erosion and vegetation in grasslands of the Peloncillo 
Mountains, New Mexico. W.H. Moir, J.A. Ludwig, and R.T. 
Scholes. 2000. Soil Science Society of America Journal 
64:1055-1067. (US Forest Service, Rocky Mtn. Research 
Station, Flagstaff, AZ 86001). There was no evidence that 
past livestock grazing affected erosion rates. 

Author is professor and extension range management specialist, 
Dept. of Animal and Range Sciences, Montana State Univ., Mont. 
59717. 
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Requiescat in Pace 
Donald Alexander Cox, 88, died October 7, 2000, in 

Hooker County Nebraska. Don had a great love of nature and 
learning. His interests varied 
from bee keeping to weav- 

I 

ing, and he never missed a - 
chance to share his knowl- 
edge with anyone. 

He was born to Alexander 
Bryant and Minnie Kirk Cox 
May 7. 1912 in Calf Creek 
vailey,  26 miles North of 
Mullen, Nebraska. Don grad- 
uated from High School in  
1929 and attended the 
University of Nebraska for one year. He married Donna 
Grayson Osborn on August 25, 1935. 
Don and Donna raised Herefords on their ranch North of 

Mullen for many years. Besides ranching, Don helped bring 
power to rural Nebraska by selling Rural Lite wind chargers, 
DeIco gas generators and even wiring people's houses for 
electricity. He worked for the Census Bureau in 1930 and for 
the US Depamnent of Agriculture as well, measuring fields 
with a "Walking A". After the blizzard of 1949 he bought a 
Piper Cub and used it to check pastures as we11 as travel 
throughout Nebraska. Don gave many folks their first airplane 
ride. 

When he retired fmm ranching, Don took up woodworking, 
making grandfather cIocks, cradles. spinning wheels and other 
items. He also began weaving, using homemade looms to 
weave everything from buffalo hair and wool to grasses and 
wildflowers. Don's love of history led him to interview "old- 
timers" and compile their information into a book he seIf-pub- 
lished on his home computer in 19%. 

Don developed an interest in rangelands and joined the 
American S o c i e ~  of Range Management in its early years. 
He served as President of the Nebraska Section in 1959, and 
later served as President of the International Society in 1969. 
Don's accomplishments within the Society included serving 
as a counselor in Nebraska's first Range Youth Camp in 1963, 
receiving the Nebraska Range Management Award in 1966, 
helping form the Student Conclave in 1970, receiving the 
International FeIlow Award in 1977 and the Nebraska Section 
Special Award in 1992. Re also served on the Nebraska 
Rangeland Centennial Cornminee in 1968. 

The Masonic Lodge honored Don with the Jordan Medal in 
1995 and 50-year membership in 1996. He was also a member 
of the Sconish Rite, and the United Methodist Church. 

Survivors include daughter Beverly (Roger) French, son, 
Marvin (Linda), both of Mullen, nine grandchildren, 15 great- 
grandchildren and many other relatives and friends. His wife, 
Donna, preceded him in death in 1994. 

Love of Open Range 
Invocation SRM 2000 
By CaIvin Christensen 

Lord we come together here, to share and learn and dine. 
People who love rangeland, willing to give time. 

Nobody cares how much we know, until they know how 
much we care, 

People with these values often are too rare. 

Tonight we share and recognize those who set the pace. 
They do their part by serving our cherished open space. 

Rangeland is our heritage. PeopIe are the key, 
To wise and careful stewardship for you Lord majesty. 

Please guide our goals and actions, 
So we glorify your name. 

Thank you Lord for giving us, 
A life with open range. 
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Conrinued from page 30. 

Dear Editor 

I wanted to thank you for the p a t  job you and your staff 
are doing with Rangelands! I realIy enjoy it and I have been 
away from pure range work for years and onIy peripherally 
deal with range and watershed issues now. 

You have a peat line up of interesting and varied articles 
each month. The new October issue is a prime example. I am 
glad to see Letters to the Editor in Rangelands, there is a need 
for such a forum. 

I would suggest placing it in a more prominent spot such as 
p-3 following the Executive V-P's Comments as many organi- 
zations now do with their columns. 

The book reviews and pubslresearch pubs is most helpfuI. If 
phone or ernail numbcrs' were available for contact that 
would even be better. 

Thanks a lot and keep up the good work. 

Mike Mecke 
San Antonio Water System 
San Antonio, TX 

Christmas Memories 

The past couple of years we have been placing Christmas 
memories in the December issue of Rangelands. This year the 
time just seemed to get away from us and i t  was too late to an- 
nounce participation for Christmas memories, photos, or 
recipes as we have in the past. 

I would just like us to take a moment and reflect on the past 
year as we have started a new milleniurn together. Some of us 
shared time together at the Boise meeting in February. We are 
in the process of preparing for the 2001 meeting in Hawaii 
where we will see old friends and make new ones. Some of us 
have made changes in our jobs, have changed locations of out 
homes. and have lost loved ones. 

There will never again be a Christmas 2000. The staff of 
SRM office would like to take a moment and wish you a 
happy holiday season. Next year we will look forward to see- 
ing what your Christmas memories of 2000 were for the 
December issue oi Rangelands.-Patty Rich, Production 
Editor 

b a x  seeding equipment apart from the corn- 
petition. You'll find these in every - seed- 
er from the small, hand-cranked, Seed Slinger 
that Iets you broadcast fluffy seeds and grasses 
together by hand, to the famous Hex  II seed 
drill pictured at left, which interseeds native 
grasses, turf ,gasses, fluffy seeds, small grains, 
wiIdflowers, even legumes. 

If you want dependable seeding performance, 
you want a truax! 

broadcast seeder for wildflowcn. turf gmwes, and 
fluffylchaffy prairie seeds. Unit has three lypcs of seed boxes and combines 
the truax seed deiivery system with two Brillion' cultipack rollers. 



The Society for Range Management 
Invites Application for the Position 

of Executive Vice-President 

The Executive Vice-President (EVP) is Chief Executive Officer for the Society for Range Management 
(SRM). The incumbent participates with the Board of Directors in formulation of SRM's mission, goals, objec- 
tives, policies, and action programs and is responsible for implementing SRM's policies and programs. The EVP 
reports to the SRM President and serves at the pleasure of the Board of Directors. 

DATE POSITION TO BE FILLED: March 1, 2001, or as soon thereafter as selected candidate is available. 

SALARY Negotiable, commensurate with experience and qualifications. 

QUALIFICATIONS: Familiar with professional association management, publications management, member- 
ship development and services, and natural resource policy. Judgment and experience in application of associa- 
tion law, federal, provincial, and state laws; policy statements; and natural resource principles and practices. 
Demonstrated ability in public relations and communication. Experience in working with volunteers, diverse 
groups, and international organizations. 

DUTIES: Promote, conduct, and supervise affairs and programs of SRM including but not limited to: (1) 
Speaking for SRM with other organizations (including international) and the general public; (2) Providing liai- 
son and coordination with other organizations with similar objectives, programs, and activities; (3) Promoting 
membership in SRM; (4) Developing and administering a balanced annual budget for SRM, working with the 
Board of Directors; (5) Supervising the Society's staff; (6) Maintaining needed records of SRM activities, fi- 
nances, and membership; (7) Providing needed services to Sections, committees, Board of Directors, and the 
membership of SRM; (8) Serving as managing editor of the Journal of Range Management; (9) Enhancing 
SRM's international profile in providing communication linkage to societies in other countries; ( I  0) Supporting 
professional development programs. 

EQUAL OPPORTUNITY EMPLOYER: Applications will be considered without discrimination for reasons 
such as age, race, sex religion, or national origin. 

APPLICATIONS: Applications will be evaluated beginning January 2001, and may be accepted until the posi- 
tion is filled. Candidates should send a resume, list three or more references and a letter of application, total not 
exceeding six pages, to the address shown below. A copy of detailed position description is available on request. 

Chair, EVP Search Committee 
445 Union Blvd., Suite 230 
Lakewood, CO 80228- 1259 

Email: srmden@ix.netcom.com 
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