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Executive Vice-President's Comments 

Carpenter Ranch 
I recently had the opportunity to visit the Carpenter Ranch 

near Steamboat Springs, Colorado. It has been a working 
cattle ranch since 1903, and was owned and operated by 
Farrington Carpenter from 1926 until his death in 1980. 
Carpenter, a prominent attorney and rancher was appointed 
by President Franklin Roosevelt in 1934 as the first Director 
of the Grazing Service, which later became the Bureau of 
Land Management. 

The Nature Conservancy purchased the Ranch in 1996. 
TNC continues to manage the property as a working cattle 
ranch while exploring ways in which agricultural production 
and riparian and wetland conservation can best go hand in 
hand. The ranch is capably managed by Geoff Blaksley and 
his wife. Geoff considers the property to be a "working land- 
scape", where agriculture production, ecological research, 
and historic preservation receive equal attention. He feels 
that ecologically sound ranching can help hold the line 
against the growing pressure for development of open lands 
in the West. The Nature Conservancy wants this ranch to be 
a resource where people collaborate the development of 
ideas for protection of agricultural lands and the diverse habi- 
tats that they provide. 

An example of their commitment is their participation in the 
Yampa Valley Beef program. This is a local marketing pro- 
gram where all cattle must be raised in Routt County, and at 
least 25 percent must have grazed on land in conservation 
easements. Also a portion of the program revenue will be do- 
nated to local land trusts. The Carpenter ranch has commit- 
ted some of the first animals to the project and feels that their 
participation will ultimately aid local ranchers while saving 
open space. 

Efforts under way on the ranch represent another example 
of using the art and science of range management to work 
out solutions to complex modern day problems. The hay culti- 
vation and cattle grazing are designed to compliment re- 
search on riparian grazing. To quote TNC president John 
Sawhill, "the Carpenter Ranch exemplifies how grazing and 
riparian conservation can be mutually compatible.". 

Natural Resource Leadership and SRM 
Several times this past year section officers and other 

members have asked me to help in any way possible with the 
problem of lack of employer or supervisor support for partici- 
pation in SRM activities. The concern most often expressed is 
lack of approval to attend meetings on official time, or to ap- 
prove funds for travel costs. While our officers and myself will 
continue to encourage support for professional activities from 
public agency heads and other leaders, we will have only min- 
imal success until people in leadership positions become ac- 
tive participants themselves. 

While attending SRM activities around the country, I have 
become very aware of the lack of interest and participation by 
the leaders of natural resource agencies and institutions. To 
me there is a direct relationship between this lack of participa- 
tion, and the lack of support, which concerns their employees. 

So, what's the solution? One answer may be in the way we 
market our activities at the section and international level. I 
did some quick checking and found out that it is not common 
to go out of our way to give special invitations to these lead- 
ers for our activities. While I'm sure there are exceptions, 
most notification is through our newsletters. In the position I 
hold I get special invitations to the activities of other organiza- 
tions routinely. This makes me think that there is a lot we 
could do to give more encouragement to these key people to 
get involved in our activities. I would encourage the sections 
to give this some thought and start developing lists of invitees 
that would receive letters, phone calls, or visits. I think it 
would pay dividends in the long run. 

Section Notes 
The Colorado Section tour in late May will rank as one of 

the strangest I have ever been on. As we were leaving Dove 
Creek for our tour area, and unbeknown to us, a murder was 
occurring in nearby Cortez. By early afternoon our tour lead- 
ers were informed by cell phone that we were in the middle of 
the search area for the killers, and possibly in danger. The 
rest of the afternoon was a mixture of range management 
and speculation of whether or not to discontinue the tour. We 

finally opted to remain "on the range" rather than mix it up 
with roadblocks and such. The tour and barbecue was suc- 
cessful and enjoyable in spite of the excitement. 

The Pacific Northwest Section tour hosted by the British 
Columbia Chapter, was an extremely well planned and orga- 
nized activity. Known as Cariboo Tour 98, the two-day bus 
tour included the opportunity to discuss subjects ranging from 
grazing systems, to tree encroachment, biological diversity, 
and fairy ring mushroom dynamics. The tour had five catered 
meals and 20 commercial sponsors. Hats off to the BC 

Chapter for a job well done. 
The Wyoming Section has been a long time co-sponsor of 

Wyoming Resource Education Days (WyRED), a youth con- 
servation camp. This year's camp was held at the Nature 
Conservancy Ten Sleep Preserve. The camp is a combina- 
tion of the former youth camp, and state range-judging con- 
test. About 40 youth participate between the ages of 14 and 
18. Each camper gets practical experience in rangeland man- 
agement, plant identification and range judging. Additional 
subjects cover geology, soils plant physiology and taxonomy, 
wildlife, fire, noxious weeds, and applied management. I was 
fortunate to spend some time with the group during this 
year's camp, and will attest that the section along with the 
other co-sponsors is performing a valuable service in the 
state of Wyoming—Craig Whittekiend, SRM EVP 
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WIh illll lla Wt? 
The winds of economic, social and environmental change are blowing in the western 

United States. What will these changes mean for America's wide-open spaces? 

Dan Macon 
AgResource Solutions 

February 1, 1998 

R ecently, National Public Radio's Morning Edition fea- 
tured reports that touched on two modern themes in 
the American West: conflicts over the use of public 

lands and the impacts of the information age on the West's 
environment. At first glance, these issues may seem unre- 
lated. Closer inspection, however, reveals insights into the 
challenge facing westerners and into the prospects for re- 
solving these challenges. 

The West has always represented opportunity to 
Americans. The vast expanses of unpopulated rangelands, 
forests and mountains west of the 100th meridian have his- 
torically served as an outlet for a growing U.S. population. 
The region's vast resources fueled America's economic 
growth in the late 19th and 20th centuries, and its aesthetic 
qualities and recreational opportunities have attracted the 
likes of John Muir and Bill Gates. The combination of a 
wealth of natural resources and natural beauty has long 
created conflicts over the uses of the West and divergent 
views on the future of the region. 

Until the dawn of the information age, resource-based in- 
dustries, like ranching and farming, timbering, c mining and fishing, dominated the West's 

economic landscape. These industries 
largely provided food and raw materials to 

* 
fuel the rest of the country's economy. As 

new technologies have improved our ability 
to communicate, however, new economic en- 

deavors have become an important part of the West. With 
cellular phones, laptop computers and satellite communica- 
tions, financial advisors can work in 
Wyoming as easily as on Wall 
Street. As our cities become.. 
more crowded, quality of life.- 
becomes an important re- 
cruiting tool for many compa- 
nies. The employees of high technology firms often prefer 
the Sierra Nevada foothills or Seattle's Puget Sound to the 
industriaVurban northeast. Improved transportation systems 
allow greater flexibility in locating manufacturing and distrib- 
ution centers. 

The "quality of life" that draws so many companies and 
individuals to the West bears closer examination. The very 
qualities that have allowed the West's resource-based in- 
dustries to succeed contribute to the region's aesthetic at- 
tractiveness. Clear streams, mountain meadows, thick 
forests, and stunning coastlines now must provide more 

than water, grass and timber. The West's newer inhabitants 
want hiking trails, wildlife habitat and 
parks: "resources" that contribute to 
their quality of life. Different ideas - 
about the use of the same re- 
sources have created many of the 
current conflicts over land use and 
management. 

Another source of potential conflict in 
the West is the myth that the region is a haven for the 
rugged individualist. Measured by any criteria, success in 
the West has always required cooperation and community. 
From the development of water projects to the manage- 
ment of rangelands, the West's past economic success has 
always required cooperative effort. Despite this record, 
westerners have always valued their perceived self-re- 
liance. The prospects for individual freedom are equally at- 
tractive to the West's newer residents. The cowboy-based 
myth of the "rugged individual' has the potential of creating 
conflicts between the region's traditional industries and the 
emerging emphasis on environmental preservation. 

The demographic and economic changes in today's West 
are in fact creating tensions between resource-based in- 
dustries and those who value the role of aesthetic beauty in 
providing for quality of life. Ranchers are accused of abus- 
ing rangelands and feeding at the government trough of 
"cheap" public lands. Environmentalists are accused of 
being "anti" everything and of seeking to control all eco- 
nomic activity. Those who are already here are accused of 
wanting to lock the gates behind them to preserve any re- 
maining open space and natural beauty. We expend huge 
amounts of time and money suing one another over the ap- 
propriate use and management of western lands. The fu- 
ture of the West, however, depends upon our ability to see 
beyond these conflicts to the cooperative efforts that will 
provide both economic opportunity and environmental 
health. 

Western ranching provides an important illustration of the 
relationship between economic and environmental values. 
Many ranchers in the 11 western states utilize public range- 
lands to provide enough forage to make their operations 
economically viable. In addition to providing grass for 
sheep and cattle, these public rangelands are home to nu- 
merous species of wild plants and animals. They improve 
water quality by filtering sediments and nutrients, and pro- 
vide a wide variety of recreational opportunities. To qualify to use these public lands, ranchers must own enough pri- 

ii4A4!UWi' 
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vate land and/or water to sustain their livestock for part of 
the year, and these private lands are equally as important 
environmentally. Many of the wild animals that spend sum- 
mers on public lands rely on private lands for winter habitat. 
Private ranchiands provide most of the remaining privately 
owned open spaces in the West. If ranching becomes un- 
profitable (for whatever reason), many ranchers have no 
choice but to develop their lands. Houses and strip malls 
obviously provide less habitat than ranches. 

A number of communities and organizations have begun 
to recognize the interdepen- 
dence of economic and eco- 
logical well being. The 
Sonoran Institute in Arizona 
was founded on the principle 
that the ecological integrity of 
protected lands and the eco- 
nomic aspirations of adjoin- 
ing landowners and commu- 
nities are mutually compatible. Environmentalist and author 
Mark Reisner (Cadillac Desert) has proposed providing dis- 
counts on irrigation water for farmers who agree to keep their 
lands in agriculture for a long period of time. "Nearly every 
bird, mammal, amphibian or insect is apt to prefer a farmed 
field to a treeless new development or shopping mall," 
Reisner recently told the Los Angeles Times. Each of these 
success stories is based upon the recognition that the chal- 
lenges of the West require cooperation. 

The need for cooperation, however, does not end with the 
conservation of private and public open space. History tells 
us that growth is inevitable in the West. We must also seek 
cooperative solutions to our need for more housing and 
jobs. Eliminating development to protect our environment is 
no more sustainable than using all of our resources as if we 
had an unlimited supply. Partnerships between the West's 
urban centers and rural communities must find economical- 
ly and environmentally viable solutions to growth. 

The natural beauty and abundant resources of the 
American West provide the foundation for the region's eco- 
nomic success and quality of life. Many westerners have re- 
alized that prosperity and environmental health are not mutu- 
ally exclusive, and yet we still face numerous conflicts over 
the use and management of our natural resources. As we 
face the prospect of an increasingly diverse and numerous 
population, we must seek and support the examples of coop- 
eration and collaboration that are successfully resolving 
these conflicts. Our past tells us that cooperation is essential; 
our future demands a new commitment to such cooperation. 

Call or Fax for our Catalog (801) 531-1456, Fax (801) 768-3967 
Granite Seed Co., P.O. Box 177, Lehi, Utah 84043 

AgResource Solutions, based in Penryn, California, is a consulting 
firm dedicated to providing common ground solutions for agriculture 
and natural resources. The company provides conflict resolution, re- 
source management and communications services, as well as ranch 
and farm diversification advice. Comments on this article can be sent 
to Dan Macon, AgResource Solutions, 2660 Taylor Road, Penryn, CA 
95663 or e-mailed to: dmacon@pacbell.net. 

granite SEED 
• Pasture & Range • Erosion Control 
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• Custom Seed Blends 
• Over 300 Species in Stock 
• Fast, professional service 
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Thirty Years of Rotation Grazing in the Mojave Desert 
Lee E Hughes 

rf emperatures nearly reach 120 degrees F in summer 
and drought reigns supreme during May, June and 
July. That's on a so-called normal year. On dry years, 

which are frequent, the droughts may last months with 
higher than normal temperatures. On wetter than normal 
years, the ground becomes covered with filaree (Erodium 
cicutarium), red brome (Bromus rubens), and other annu- 
als. The creosote bush (Larrea divaricata), bursage 
(Ambrosia dumosa), and Joshua Tree (Yucca brevifolia) 
turn from browns, whites and pale greens to true green. 
The foliage is abundant and is good livestock feed in winter 
and spring. 

The precipitation generally ranges from 3 inches per year dur- 
ing the dry cycle to 14 inches in a wet cycle or El Nino event. 

The Mojave Desert is not prime livestock country, but 
sheep and cattle have, during the 1 BOOs and 1900s, used it 
for grazing, especially in the winter and spring prior to mov- 
ing to mountain pastures. 

The Beaver Dam Slope Allotment is located in northwest 
Arizona on the Arizona Strip. Like many other areas admin- 
istered by the Bureau of Land Management, it had a three 
pasture deferred rotation grazing implemented on it in 
1969. This system's goal was to begin curing some of the 
ills of overgrazing, caused by season-long grazing or con- 
tinuous grazing. 

So, the question begs an answer: Did this rotation graz- 
ing make a difference or better yet, did rotation grazing 
change the plant species frequency? 

Some History 
The allotment is grazed from December to June. Two 

pastures are rested during the growing season every other 
year. One pasture is used from December to March, and 
receives growing season rest for nine months every year, 

which includes the spring growing season. Hughes (1982) 
reported on the effect of the first ten to twelve years of op- 
erating under the grazing system on the forage species. 
The allotment has six key areas and they showed the fol- 
lowing in 1982: (Trend, from 1974 to 1982, was measured 
in 3 X 3 foot plots, using cover as the indicator): 

WARM SEASON GRASSES (Big galleta): Occurred in 
five of the six key areas. Big galleta decreased in three 
key areas, did not change in one, and increased in one. 

COOL SEASON GRASSES (Squirreltail and Indian rice- 
grass): One or both of these cool seasons occurred in 
five of six of the key areas. Three of the key areas lost 
all cool season grasses. The other two key areas had a 
slight decrease. 

BROWSE (Bursage and winterfat): Winterfat occurred 
and increased in one key area. Bursage occurred in four 
of six of the key areas and increased in all key areas. 

NON-FORAGE SPECIES were turpentine bush 
(Thamnosma montana), banana yucca (Yucca bacata), 
goldenhead (Acamptopappus spp.), snakeweed 
(Gutierrezia spp.), creosotebush, white burrobush 
(Hymenoclea salsola), and various cactus. These are all 
natives to the Mojave Desert, but, none were included in 
the small trend plots, however, they were all present in 
the key area. 

The other study carried out on the key areas was utiliza- 
tion of forage species. Utilization of forage by herbivores is 
measured by the Grazed Class Method. The method uses 
photo guides of key species to make utilization estimates 
(Schumtz, et al.1963). The estimates reflect herbage re- 
moved but also show herbage remaining. The range of uti- 
lization from 1970 to 1983 was 10 to 80%. Most of this was 
in the light category with some heavy to near severe utiliza- 
tion levels occurring through the thirteen years. 

The Shivwits Resource Area grazing environmental state- 
ment (ES) on the Arizona Strip was completed in 1980. 
Prescribed average utilization was set at 50%; but it was 
becoming obvious that in the hot, dry Mojave Desert, occa- 
sional high utilization, that is any use that exceeded 50%, 
was harmful to forage species. The trend and utilization 
studies seem to indicate that an average utilization at 35% 
and less provided an opportunity for the forage to recover 
during wet cycles. Heavy utilization during the spring grow- 
ing season would put forage at a disadvantage with non- 
forage plants in the coming heat and drought. Also, this is 
prime desert tortoise habitat and it's listing as a threatened 
species would mandate the need for lower utilization levels 
by livestock. Utilization levels from 1984 to 1996 went down 
to a range from 10 to 44%, compared to the 1970 to 1983 
utilization levels of 10 to 80%. 
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BEAVER DAM SLOPE 
Pasture 1 Plot 4 

A New Look 
Plant species were measured by the pace frequency 

method as described in Despain et al. 1991 during 1982 to 
1996. Vegetation data was placed in two categories: key 
species(all forage plants) and non-key (all non-forage 
plants) to determine if there were any trend differences 
caused by grazing or if changes were due to other factors 
(i.e. weather). My rationale on this was if forage species 
showed the same trend as non-forage species it meant the 
grazing system was affording the same growth opportunity 
to forage as non-forage species. If forage species de- 

creased while non-forage species increased, then grazing 
management would be the suspect cause. 

The Findings 
Frequency data is displayed in Figure 1. The data shows 

that all key areas show parallel trends between the forage 
and non-forage, increasing or decreasing generally in re- 
sponse to the precipitation (Figure 2). There is a general 
correlation to the amount of precipitation. The 1982—83 pe- 
riod was wet and the frequency of all plant species in the 
1982—85 period increased. The frequency of the vegetation 

Frequency Trend 
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Pasture 3 Plot 6 
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Figure 1. Plant species frequency data for key areas of Beaver Dam slope allotment. Two categories of vegetation are shown. The dark 
line is key species (all forage plants) and the light line shows frequency data for the all non-key (non-forage plants). 
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Figure 2. General yearly patterns of precipitation across the Shivvits Resource Area of the Arizona strip for the years shown. 

decreased in the drier 1988—91 period and also with the dry 
year of 1996. 

An Interpretation as to the Grazing System 
So did the grazing system work? I say yes. The trend of 

the forage species was similar to that of the non-forage 
species. When the non-forage species were increasing due 
to favorable weather conditions so did the forage species, 
even though forage species received grazing at some point 
in the grazing cycle. Lower utilization levels seemed to 
allow a trend similar to that of ungrazed non-forage plants. 
However, did the grazing system make a difference or in- 
crease forage plant frequency? This of course was the ob- 
jective of the allotment management plan. The only differ- 
ence between the 1982 and 1996 frequency readings is 
that frequency of the non-forage species was down by no- 
table quantities of 20% or more. The forage species re- 
mained at the same frequency in 1996 as in 1982. The 
plant community where the Beaver Dam Slope allotment 
exists is stable with the usual fluctuations caused by cli- 
mate as seen in Figure I. The grazing system appears to 
have little affect on the forage plant community unless uti- 
lization levels go into the heavy or severe levels; and then 
the effect of forage species reduction or loss occurs as re- 
ported in The Shivwits Resource Area grazing ES and 
Hughes (1982). 
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Saitcedar Control 
Richard Stevens and Scott C. Walker 

S 
ince its introduction into North America, saitcedar 
(Tamarix ramosissima), also called tamarisk, has 
spread throughout the southwest, up the Rio Grande 

and Colorado River drainages and throughout the Great 
Basin. Saltcedar, which is a facultative phreatophyte, vigor- 
ously consumes water, and invades lowlands and riparian 
areas where it competitively replaces native grasses, forbs, 
shrubs, and trees. It spreads and colonizes along stream 
banks, in areas with high water tables, and in seasonal 
moist spots in desert regions. It tolerates high amounts of 
salt, cold, drought, and flooding. 

As saltcedar communities establish, native species are 
reduced in number and replaced. The resulting vegetative 
communities are much less valuable to livestock and 
wildlife than are the original native communities. Pheasant 
and songbird species density and total number of birds de- 
crease as saltcedar invades and increases in density. 
Waterfowl habitat quality and quantity can be reduced by 
saltcedar due to reduced forage production and decreased 

nesting cover. Use of roads, access areas, and associated 
dikes are also adversely impacted by encroaching 
saltcedar. Riparian values are also reduced with the inva- 
sion of saltcedar. 

Saltcedar stands build up large amounts of dry woody 
material that is susceptible to fire. In addition, saltcedar has 
exceptional fire tolerance and resprouts vigorously after 
burning. Saltcedar can increase the frequency of fire, and 
fire can increase the density of saltcedar, while reducing 
the density and composition of the native community. 

There is no universal solution to managing saitcedar. 
Total control requires killing all plants and controlling repro- 
duction. Mechanical treatment has ranged from chaining to 
root plowing and pulling plants up with unacceptable suc- 
cess (Kerpez and Smith 1987). Long-term inundation has 
been shown to be a somewhat effective means of kill and 
control (Kerpez and Smith 1987; Taylor and McDaniel 
1997). The effectiveness of alternating livestock grazing 
(Hughes 1993), and employment of beavers and insects 
(Glausiusz 1996) in reducing the density of saltcedar has 
been reported. A number of herbicides have been evaluat- 
ed with varying results (Duncan and McDaniel 1997). 
Herbicides have been applied to the foliage, stems, the 
base of the stump, and the root zone with varying success. 
Previous investigation by the authors demonstrated that 
saitcedar plants with ruptured bark were substantially more 

susceptible to a number of herbicides than were plants with 

nonruptured bark. These initial results lead to further inves- 

tigation. 
Saitcedar control studies employing a number of herbi- 

cides were established within saltcedar stands with and 
without various types of bark and stem injuries. The stands 

were located three miles southwest of Delta, Millard county, 
Utah, where the Sevier River terminates in a wide, gentle- 
sloping flood plain. Within the area there were three distinct 

age-size class stands of saltcedar; young, mature and old- 
decadent, classified according to Brotherson et al (1984). 
Separate studies were conducted within each of these 
three age classes. Soils were poorly drained, silty, clay 
loam. Herbicides and rate employed were Spike 20P 
(Tebuthiuron Al 20%), Roundup (Glyphosate Al 59%, 4 ta- 

blespoons per gallon), Weedmaster (2,4-D and Dicamba Al 
51%, 1 tablespoon per gallon), 2,4-D (Al 65%, 8 table- 

spoons per gallon), and Tordon 22k (Picloram Al 24.4%, 2 
teaspoons per gallon). 

Approach 

Older-aged plants 
Spike 20P pellets were applied in mid November 1990 at 

four rates (0, 6, 18, and 30 pounds per acre) to four older 
saltcedar stands. Spike was applied to five 16 ft.2 randomly 
selected plots per rate per stand. Two stands were burned 

by wildfire eight months later (July). Individual saitcedar 
plants within each plot were evaluated prior to application, 
one year and two years (Table 1) following treatment. 
Understory vegetation of treated plots was evaluated three 

years following application (Table 1). 

Mature plants 
Randomly selected, mature saltcedar plants were individ- 

ually exposed to one of six different mechanical treatments; 
1. scraping less than 1 square inch of bark off two stems 

per plant; 2. prune all stems off at 8 inches above ground 
level; 3. prune 3/4 of all stems off at 8 inches above ground 
level; 4. prune 1/2 of all stems off at 8 inches above ground 
level; 5. prune 1/4 of all stems off at 8 inches above ground 
level; and 6. control—no stem pruning or bark disturbance. 
One of three herbicides; Roundup, Weedmaster, or 2,4-D 

Table 1. Older-aged plant mortality and live understory. Percent 
of older-aged saitcedar plants dead two years following treat- 
ment with Spike 20P (tebuthiuron) and percent live ground 
cover of understory species three years following herbicide ap- 
plication. 

Pounds of Spike 20P per Acre 
Control 6 lbs. 18 lbs. 30 lbs. 

(%) 
Saitcedar death 
twoyearsposttreatment 12 61 79 94 

Live understory 
three years post treatment 76 35 8 6 
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Table 2. Mature plant mortality. Percent of mature pruned or de- 
barked saltcedar plants that were dead two years following 
pruning or debarking and herbicide application. 

Herbicide Treatment1 
Stem pruned2 Debarked3 Control4 

(%) 
Roundup 76 59 1 

Weedmaster 90 91 2 
2,4-D 95 95 2 
'Average percent kill on three treatment application dates. No significant differ- 
ences in percent kill between treatment dates (June—84%, July—84%, 
November—85%) with pruned and debarked stem. 
2Average percent kill of 4 pruning treatments. No significant difference between 
the four pruning treatments. 
3Less than 1 square inch of bark removed from each of two stems per plant. 
4Hethicides but no pruned or debarked stems. 

was applied in association with each of the mechanical 
treatments. On each of three different dates (the first week 
of June, July and November 1991) four plants were ex- 
posed to each mechanical treatment-herbicide combina- 
tion. Herbicides were applied to saturation to bark injury 
areas or pruned stem ends within one hour of bark removal 
or pruning. Two years following treatment (Table 2), individ- 
ually treated plants were rated as dead or alive. 

Young plants 
Within a young, even aged saltcedar stand 45- 16 ft.2 

plots were identified. On each of three dates (June 20, July 
12, and November 6, 1991) one third of the plots were ran- 
domly selected and all plants within each plot were cut off 8 
inches above the ground level with a chain saw. Four herbi- 
cides; Weedmaster, 2,4-D, Tordon 22k , Roundup, and 
control - no herbicides were each applied to three randomly 
selected 16 ft.2 plots that had all plants cut off within the 
last hour. Plants were evaluated as to their status; dead or 
alive, one and two years following treatment (Table 3). 

Discussion 

On poorly drained, silty clay soil, percent of saltcedar 
plants killed varied with herbicide, pruning and bark injury, 
date of application, and age of saltcedar plants. Twelve 
percent of older, untreated saltcedar plants died of natural 
causes in two years, whereas, only 1 to 2 percent of young 
and mature saltcedar untreated plants died during the 
same period. 

Table 3. Young plant mortality. Percent of young saltcedar plants 
dead two years following 100% stem pruning and spraying with 
one of four herbicides on three dates. 

Herbicide Date of Pruning and Herbicide Application 
June July Nov. Ave. 

(%) 
Weedmaster 57 23 54 45 
2,4-D 48 29 59 45 
Tordon 91 86 51 76 
Roundup 7 7 7 7 
Control—prune, 2 1 1 1 

no herbicide 

Older-aged plants 
Older-aged saltcedar plants did not show any visible ef- 

fect from the herbicide Spike, for the first seven to eight 
months following application. By 12 months, death was ap- 

Fig. 1. Saltcedar stand two years following treatment using six 
pounds per acre of Spike 20P (tebuthiuron). 

Fig. 2. Saltcedar plant two years following less than I square inch 
of bark removed from two stems and injured area sprayed with 
2,4-0. 
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Mature plants 
Treated mature plants showed no significant difference in 

the percentage of plants killed with regard to number of 
stems removed or bark removed. What appears to be im- 
portant is whether the bark is injured or not. For any of the 
herbicides to be effective, stem bark had to be injured. The 
amount of bark injuries to a plant did not need to be great. 
Scraping less than 1 square inch of bark off two stems per 
plant (Fig. 2), and applying the herbicide to the scraped 
areas resulted in death. Herbicides applied to various num- 
ber of cut off stem stumps (Fig. 3) and to scrapped open- 
ings in the bark resulted in similar kill rates. Roundup was 
the least effective (67% kill) (Table 2) of the herbicides 
evaluated. Weedmaster, Tordon, and 2,4-0 all resulted in 
over 91% kill of barked or stem cut plants with June, July, 
or November application dates. 

Young plants 
Young saltcedar plants (Table 3) were less susceptible to 

stem pruning and herbicide treatments than were mature 
plants treated in the same manner (Table 2). Roundup had 
little effect (7% kill) on young plants, cut off and treated in 
June, July or November. Kill of young plants was somewhat 
variable with Weedmaster (45%), 2,4-D (45%) and Tordon 
(76%). More kill resulted from June application (Fig. 4.) 
than from November or July application dates. July was the 
least effective time of application. 

Higher percent kill of saltcedar can occur when stem bark 
is disturbed prior to herbicide applications. Individual plants 
could receive bark injuries with a shovel, ax, pulaski, chain 
saw, etc. Complete stands and individual plants can re- 
ceive bark and stem injuries and breakage when treated 

parent. Up to 30 percent of plants that 
appeared dead resprouted 16 months 
following application. All resprouted 
plants were, however, dead by the end 
of the second growing season (Table 
1). The manufacturers recommended 
rate of 6 pounds per acre for woody 
plants resulted in 61 percent kill two 
growing seasons following application 
(Fig. 1). By increasing the rate three 
and five times, percent kill was in- 
creased to 79 and 94 percent respec- 
tively. Understory vegetation, primarily 
inland saltgrass (Disticlis spicata) and 
annual kochia (Kochia scoparia), den- 
sity was reduced by more than 50% 
with the light (6 lbs./A) treatment, and 
by over 90% with the two heavier 
treatments. There was no difference in 
percent kill of saltcedar plants between 
spike treated burned and non-burned 
stands. Spike adversely affected un- 
derstory species for up to three years 
following treatment. Fig. 4. Young-aged salt cedar stand two years following pruning with a chain saw and 

sprayed with 2,4-0 in June. 

Fig. 3. Saltcedar plants two years following one fourth of stems re- 
moved and stem ends sprayed with 2,4-0. 
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with an anchor chain, disk chain (Fig. 5), disk or rotobeater 
and then sprayed with the appropriate herbicide. 
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Trade Names 
The use of trade, firm, or corporation names in the paper is for informa- 

lion and convenience of the reader. Such use does not constitute an oflicial 
endorsement or approval by the State of Utah, Division of Wildlife 
Resources or the U.S. Department of Agriculture of any product or service 
to the exclusion of others that may be suitable. 

Herbicide Precautionary Statement 
This publication reports research involving herbicides. It does not contain 

recommendations for their use, nor does it imply that the uses discussed 
here have been registered. All uses of herbicides must be registered by ap- 
propriate State and/or Federal agencies before they can be recommended. 
Herbicides can be injurious to human, domestic animals, desirable plants, 
and fish or other wildlife if they are not handled or applied property. Use all 
herbicides selectively and carefully. Follow recommended practices for the 
disposal of surplus herbicides and herbicide containers. 

Fig. 5. Disk chain being pulled through a saitcedar stand prior to green-up to inflict bark 
injuiy and stem pruning. Stand was then aerially sprayed with 2,4-D. 
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Lesser Prairie-chicken Management 
Roger D. Applegate and Terry Z. Riley 

T he lesser prairie-chicken is lesser in many respects. 
It is smaller and less known than its close cousin the 
greater prairie-chicken. Lessers have finer breast 

bars than the greater, and fine barring on the back in con- 
trast to a darker more uniform coloration on the back of 
greaters. Male lessers have orange-red neck sacks (Fig. 1) 
instead of golden-yellow as with greaters (Fig. 2). They in- 
flate these neck sacks to challenge other males and attract 
females during breeding. The world's population of lessers 
occurs in just 5 states: Colorado, Kansas, New Mexico, 
Oklahoma, and Texas. 

Lesser prairie-chickens occupy slightly different habitats in 
different parts of the range. In Colorado, Kansas, and por- 
tions of Oklahoma, lessers occupy sand-sage prairie where- 
as in New Mexico, Texas, and Oklahoma, they occur in 
sand-shinnery oak grasslands. Most populations occur on 
private grazing and farm lands throughout their range. As a 
result, private ranch operators have tremendous potential to 
assist in preserving this valuable game bird species. 

The sand-sage prairie consists of sand sagebrush and 
grasses. Species of grasses include little bluestem, switch- 
grass, sideoats grama, and red threeawn combined with a 
variety of forbs (Taylor and Guthery 1980). The sand shin- 
nery oak community primarily consists of shinnery oak along 
with little bluestem, sand bluestem, sand dropseed, sideoats 
grama, hairy grama, blue grama, buffalograss, and various 
forbs (Copelin 1963). Although lessers have evolved in an 
arid environment, they are still subject to erratic fluctuations, 
and are affected by drought (Schwilling 1955). 

Population fluctuations are normal for lesser prairie-chick- 
ens, but recovery from recent declines has not occurred. 
Lesser prairie-chicken populations declined during the 
drought periods of the 1930's and 1950's, but since 1800 
lesser prairie-chicken range has decreased by > 90% and 
population size has declined by —97% (Taylor and Guthery 
1980). In Kansas alone, lesser population density has de- 
clined by approximately 15—20% since the drought years of 
1990—91 (Fig. 3). 

Population declines were severe enough that in 1995 bi- 
ologists from all five lesser prairie-chicken states met in 
Amarillo, Tex., to discuss the future of the species. They 
met again in Oklahoma City, Okia., and Ft. Collins, Cob., in 
1996. During the Oklahoma City, meeting representatives 
of the five states formed a partnership known as the Lesser 
Prairie-chicken Interstate Working Group, to stem decline 
of the species. Also, at this meeting, biologists attempted to 
define the primary factors affecting lesser prairie-chicken 
population decline and recovery. They agreed that lessers 
are primarily limited by habitat alteration, vagaries of cli- 
mate, predation, and disease. 

The Working Group has established a goal of maintaining 
a viable population of lesser prairie-chickens rangewide. 
Objectives identified to address this goal include, but are 

not limited to, determining the current status of lesser popu- 
lations and their habitat, identifying and implementing man- 
agement practices to conserve habitat, identifying and im- 
plementing population management practices, providing in- 
formation and technical assistance that target lesser habi- 
tats, and meeting public needs for lesser prairie-chickens. 
Priority research has been identified to close information 
gaps necessary to meet objectives. 

In the fall of 1995 the U. S. Fish & Wildlife Service was 
petitioned to list the lesser prairie-chicken as threatened 
under the U. S. Endangered Species Act. This petition re- 
quires that the U. S. Fish and Wildlife Service review all 
known information pertaining to the lesser prairie-chicken 
and its habitat and to determine the biological merit of list- 
ing. In June 1997 the Service published its 90-day decision 
that available information in the petition indicated that 
lessers merited continued listing evaluation. The final deci- 
sion whether or not to list is due in mid 1998. 

Habitat Needs 
Lesser prairie-chickens require a complex of habitats, de- 

pending on the season. These include lekking or gobbling 
grounds, nesting and brood-rearing habitat, and fall/winter 
habitat. Leks are at the center of all other habitats. In early 
spring, when daylight (photoperiod) begins to lengthen, hor- 
mones in male prairie chickens cause them to become sex- 
ually active. These urges prompt the males to congregate 
and establish territories on high spots with little or no vege- 
tation. A few weeks after males become active, females 
start visiting the leks in response to photoperiod and all the 
noise created by the males. Eventually, most of the females 

Fig. 1. Male lesser prairie-chicken gobbling. The lessers have 
finer barring on the breast and back than the greater prairie- 
chicken. Males have orange-red neck sacks which are inflated 
during gobbling. 
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are bred by the more dominant males on the lek and they 
move off to select a place to nest. 

Most birds spend their entire life within a 3-mile radius of 
the lek. A viable lek will have from 6 or more males and 
nearly the same number of females. Some leks may have 
over 50 males. Usually, leks are located on high ground 
with very short or little vegetation. In agricultural areas, leks 
may be established on green wheat fields, bare corn fields, 
or cut hay. Leks need to be clustered so that interchange 
among different leks can occur; generally inter-lek distance 
should not be greater than 1 .2 miles, however, prairie 
chickens will move over 5 miles between leks. Complexes 

should consist of at least 6 leks; ten or more would be bet- 
ter. A high density of leks reduces interbreeding problems 
on an individual lek, since dominant males and their male 
offspring often do most of the breeding. 

Females search for nesting habitat in grassy spots usual- 
ly within a mile or two of Ieks. Bluestems, dropseeds and 
other grasses and grass-like plants provide overhead and 
ground cover necessary for successful nesting. Such 
grassy habitats usually are dense and clumpy rather than 
dense and continuous, with clumps ranging from 3 to 10 
feet in diameter. Grassy clumps should be composed of 
—65% tallgrasses, 30% shrubs such as shinnery oak and/or 
sand sagebrush, and some annual or perennial forbs (Riley 
et al. 1992). Mean grass height in clumps should be 1 foot 
when nests are constructed. There should be a high densi- 
ty (several per acre) of these grassy habitats available for 
nesting, otherwise predators will be able to locate and de- 
stroy most nests. 

Within a few hours after hatch, the chicks are ready to 
begin foraging. Broods begin feeding near the nest, but the 
female will move them more than a mile during the first few 
days of life if food resources are in short supply. Brood- 
rearing habitat should be composed of 40%—45% grasses 
and an equal quantity of shrubs (either shinnery oak or 
sand sagebrush). The remainder should be perennial and 
annual forbs. Broods need areas that are open at ground 
level with — 60% bare ground, the rest covered with live 
and residual plants that provide overhead cover to about 1 

foot (Riley and Davis 1993). These habitats support healthy 
populations of grasshoppers and treehoppers, which are 
the primary food of young prairie chickens. Forbs and 
shrubs are necessary as a substrate for production of tree- 

1997 Occupied Lesser Prairie-chicken Range in Kansas as Compared to Historic Range 

Fig. 3. Current and historic range of the lesser prairie-chicken in Kansas. Since 1990—91 lesser density has declined by about 15-20%. 

FIg. 2. Male greater prairie-chicken booming. Greaters have 
coarser breast bars and look uniform dark on the back. Males 
have golden-yellow neck sacks. 
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hoppers, whereas, grasshoppers are a product of grasses. 
Treehoppers are one of the primary insect foods of chicks 
less than 4 weeks of age, and grasses are extremely im- 

portant for chicks between ages 5 and 10 weeks because 
they feed almost exclusively on grasshoppers (Davis et al. 
1980). Green wheat fields also support healthy insect popu- 
lations and can provide excellent brood-rearing habitat. 

By late summer, precipitation becomes light and infre- 
quent. Insect populations decline and prairie chicken diets 
change to seeds and leafy material (Riley et al. 1 993a). 
Family groups often join together in late summer and early 
autumn and form into large flocks. These flocks travel great 
distances to forage as food supplies dwindle into winter. 
Many birds are attracted back to the leks in autumn when 
photopenods are similar to those that stimulated breeding in 
spring. Autumn and winter foraging habitat should consist of 
60-65% grasses and 35—40% shinnery oak or sand sage- 
brush (Riley et al. 1993b). Birds forage in grain fields, green 
wheat fields, or on oak mast and sagebrush leaves during 
winter. These habitats are extremely important to winter sur- 
vival, particularly during droughts. There is little free water 
across most of the range of lesser prairie chickens, and leafy 
vegetation may be the only moisture available in winter dur- 
ing periods of drought. An extended drought over several 
years can be devastating to prairie chickens. Flocks will trav- 
el great distances to find sources of food and moisture, but 
mortality rates increase dramatically when sources are diffi- 
cult to locate. 

Management of Habitats 
Before modem-day agriculture and intensive livestock graz- 

ing systems, lesser prairie chickens roamed over vast areas 
of shinnery oak and sand sagebrush grasslands. Populations 
fluctuated with wet and dry cycles, but the species thrived 
over their historic range in five or more states. Early agricul- 
ture actually enhanced prairie chicken populations by provid- 
ing a more dependable winter food source, and providing a 
better mosaic of habitats. Intensive agriculture and livestock 
grazing systems have reduced the mosaic of available habi- 
tats, and in some cases prairie chicken populations have 
been completely eliminated over large areas of their historic 
range. In order to restore viable lesser prairie chicken popu- 
lations a mosaic of habitats around leks is needed across 
gently rolling landscapes of shinnery oak or sand sagebrush 
grasslands. Light grazing by livestock or wildlife will en- 
hance the mosaic of habitats, and corn and wheat farming 
will improve winter food resources. 

The following management techniques can help to insure 
healthy lesser prairie-chicken populations on landscapes sup- 
porting healthy shinnery oak or sand sagebrush grasslands. 

1. Grazing systems that create a mosaic of native grass- 
land patches are preferred over intensive systems that re- 
duce grass and shrub cover. This type of habitat can be 
created in large pastures with year-long or season-long 
grazing systems if grazing pressure is light and livestock 
water sources are not well distributed. Deferred and rest-ro- 
tation systems with moderate grazing pressure can be used 
to maintain good habitat in small pastures if residual grass 
cover is available for nesting and brood rearing in deferred 
and rested pastures. 

2. Late winter or early spring bums can be used every 3 or 
4 years over 20—33% of rangeland to rejuvenate grasses. 
Summer or fall bums will provide annual forbs on small areas. 

3. Manage and protect a mosaic of shinnery oak or sand 
sagebrush patches (20 acres and larger) in areas of wide- 
spread agriculture or intensive livestock grazing. 

4. Utilize minimum or no-till cultivation practices on grain- 
fields to provide for winter food. If there are no grainfields 
within 5 miles of the general area, use 10—15 acre food 
plots of corn, soybeans, or milo to provide winter food. 

5. Minimize herbicide and insecticide use. These are par- 
ticularly detrimental because they will reduce insect popula- 
tions and insect-producing shrubs and forbs. 

6. Areas of trees or exotic grasses should be converted to na- 
tive shinnery oak, sand sagebrush and warm season grasses. 

7. CAP fields should be seeded to mixtures of native tall 
and mid-grasses and forbs, forbs also can be provided by 
discing strips into existing grass stands. Appropriate seed 
mixtures can be supplied by local Natural Resource 
Conservation Service or state wildlife agency personnel. 

Because most lands within the range of the lesser prairie- 
chicken are privately owned, it is apparent that proper habi- 
tat management for these birds rests with individual private 
landowners. We would like to encourage landowners to 
manage at least a portion of their lands to create conditions 
favorable to lesser prairie-chickens. Interested landowners 
should contact the local office of their state wildlife depart- 
ment or an office of the Natural Resources Conservation 
Service to obtain advice on management for lesser prairie- 
chickens on their land 
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Mexico, Macro-Economics, 
and Range Management 
Francisco Molinar, Hilton de Souza Gomes, 

Jerry L. Holechek, and Raul Valdez 

W ithout question cattle ranchers in Mexico have 
confronted one of the most difficult periods in 
their entire history during the past five years. 

Their difficulties have included severe drought in northern 
Mexico (1993—1996) falling cattle prices (1994—1996), a 
peso devaluation (1994), rising production costs, high real 
interest rates, and a shrinkage of bank credit. Drought in 
conjunction with excessive stocking rates have devastated 
many rangelands in northern Mexico. It is our opinion that 
unsound macro-economic policies by the central govern- 
ment and flawed approaches to range management are the 
root causes of the boom and bust cycles that have charac- 
terized range livestock production in Mexico. We will briefly 
discuss the history of Mexico's rangelands, analyze current 
rangeland problems, and suggest changes we believe 
would benefit both its ranchers and rangelands. 

History of Mexico's Rangelands 

Rangeland ownership in Mexico is a complex mosaic of 
changes associated with historic events. It has gone from 
"social property" during the Aztec Empire, to the formation 
of large estates during the colonial and independence peri- 
ods and then regressing back to "social" and regulated pri- 
vate properties after the Revolution in the early 1 900s. Now 
the globalization of the Mexican economy is forcing the 
Mexican governments to adopt more productive types of 
land ownership. 

Aztec Land Ownership 
The land during the Aztec empire belonged to the com- 

munity. It was divided in cells called ca/pu//is until the arrival 
of the Spanish conquerors in 1521. Each married man in 
the community had the right to "possess" a piece of land 
depending on the needs of his family, and it could not be 
expropriated by either government or privileged individuals 
as long as it remained in cultivation. The group of cells or 
ca/pu//is formed villages, districts, and cities. Adjacent un- 
cultivated regions called a/tepetalli, were comprised of 
woodlands and rangelands belonging to the government. 
Such areas were unused due to absence of domestic live- 
stock on the continent prior to Spanish conquest. 

Spanish Colonization 
Hernando Cortez, the Spanish conqueror of the Aztec 

Empire, brought the first livestock into Mexico in 1530. He 
imported many cattle and sheep and initiated the use of 

Mexico Macro-Economia 
y Manejo de Pastizales 

Francisco Molinar-HolguIn, Hilton de Souza- 
Gomes, Jerry L. Holechek, y Raul Valdez 

S 
in lugar a dudas, los ganaderia mexicana ha con- 
frontado uno de los periodos mas dificiles de su his- 
toria durante los pasados cinco años. Las dificul- 

tades han incluido sequlas severas en el forte del pais 
(1 993—1 996), caida de precios de animales en pie y canal 
(1994—1996), una drástica devaluaciOn del peso (1994), 
aumento de costos de producción y tasas de interes, asi 
como una reducciOn de prestamos bancarios. Las sequlas 
en conjunciOn con excesiva carga animal en pastizales 
(terrenos de agostadero) han devastado muchos de los 
ranchos ganaderos en Mexico. En nuestra opiniOn, algu- 
nas de las polticas implantadas por los gobiernos central y 
estatales, asi como técnicas de explotaciOn incorrectas en 
el manejo de pastizales, son las causas principales de los 
ciclos de aizas y bajas que han caracterizado a a ganade- 
na mexicana. En esta ocasiOn, discutiremos brevemente Ia 
historia de los agostaderos en Mexico, analizaremos sus 
problemas actuales y sugeriremos posibles cambios, los 
cuales podrian beneficiar tanto a ganaderos como a ter- 
renos de agostadero o pastizales. 

Historia de los Agostaderos en Mexico 

La propiedad de los agostaderos en Mexico ha sido un 
mosaico complejo de cambios asociados a eventos histOri- 
cos. Ha oscilado desde una "propiedad social" durante Ia 
época del imperio Azteca, a Ia formaciOn de grandes ha- 
ciendas durante las epocas colonial y periodo de indepen- 
dencia; volviendo a ser propiedad "social" y propiedad pri- 
vada reguladas por el gobierno después de Ia RevoluciOn 
Mexicana de 1910. Hoy en dia Ia globalizaciOn de todas las 
ramas de Ia economia mexicana ha forzado a Ia adopciOn 
de tenencias de Ia tierra y sistemas de producción mas efi- 
cientes, los cuales puedan competir con Ia apertura de Ia 
economia a presiones de mercados externos. 

Tenencia de Ia Tierra durante el Imperio Azteca 
La tierra durante el imperio Azteca pertenecia a Ia comu- 

nidad. Estaba dividida en porciones o células Ilamadas 
ca/pu//is hasta Ia Ilegada de los colonizadores espanoles 
en 1521. Cada hombre casado perteneciente a Ia comu- 
nidad tenia el derecho de "poseer' una pardon dependien- 
do de las necesidades de su familia. Dicha porción de ter- 
reno no podia ser expropiada mientras estuviera bajo culti- 
vo. Los grupos de ca/pu//is formaban villas, distritos y ciu- 
dades. Terrenos adyacentes no cultivados eran Ilamados 
altepet/ally y comprendian generalmente bosques y pasti- 
zales, los cuales pertenecian al gobieno. Dichas areas per- 
manecieron practicamente sin utilización debido a Ia 
ausencia de ganado doméstico en el nuevo mundo previo 
a Ia Ilegada de los colonizadores españoles. 
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Mexico rangelands by domestic livestock (Holechek et al. 
1998). The allocation of the vast rangelands in Mexico to 
Spanish colonizers resulted in the formation of large es- 
tates (Haciendas) in the late 1 500s. Other factors that con- 
tributed to the formation of large estates in Mexico were the 
topography of the country and medieval ideas brought by 
the Spaniards. Northern Mexico is dominated by steep and 
dry mountain ranges and mesas cut by endless ravines. 
Because of low rainfall, cold temperatures, and rugged ter- 
rain, the Spanish pioneers quickly recognized that cattle 
ranching was the most practical use of the area. By 1621, 
almost every piece of land was held in private ownership, 
except those inaccessible or dominated by hostile indians. 

Similarly, and according to medieval traditions, the land 
and everything on it including the indigenous people be- 
longed to the landlord. Large haciendas resembling me- 
dieval castles were constructed during 1500s through 
1800s. This property regime was passed on from genera- 
tion to generation. Such conditions of land accumulation 
and near slavery triggered the Mexican revolution in 1910. 

Formation of the Ejidos 
It was not until the 1920s, that socialistic post revolution 

governments under great internal pressures, were forced to 
subdivide the large haciendas. In 1934, President 
Cardenas formed the ejidos (Community production areas). 
Ejido lands could not be expropriated, sold or alienated to 
the government or individuals. The main objective of the eli- 
dos was the equitable distribution of natural resources to 
the community. However, many large haciendas belonging 
to rich and politically influential Mexicans as well as 
American companies received privilege and were excluded 
from the ejido system. The 700,000 hectare Palomas Land 
arid Cattle Company in Northern Chihuahua is an example 
of this exclusion (Lister 1992). In the 1950s several more 
large haciendas in northern Mexico were divided in favor of 
the ejidos or sold to middle size ranchers. However, in the 
early 1 990s, Mexico began opening its markets to the world 
economy and started eliminating unproductive ejidos and 
small ranches. Recently the peso devaluation, and extend- 
ed drought (1993—96) has escalated this process. 

Concern Over Property Rights 

The problem of uncertain property rights and lack of in- 
centives or accountability under a communal system of 
government contributed to differential exploitation of the eji- 
dos compared to private rangelands. Political changes 
every six years, caused both private and ejido ranchers to 
be skeptical about their property rights. This lack of security 
in land ownership contributed to exploitative land use. 

One purported objective of the formation of ejidos was re- 
duction of the excessive concentration of land ownership 
that had occurred in the past. However, a hidden objective 
of such "social" property was to maintain the established 
political system, and provide a dependable source of votes 
during election years. 

La Colonización Española 

Hernán Cortéz, el conquistador español del Imperio 
Azteca, trajo las primeras cabezas de ganado a Mexico en 
1530. ImportO grandes cantidades de bovinos y ovinos 
dando inicio a Ia formación y explotaciOn de los 
agostaderos en Mexico (Holechek, 1998). El descubrimien- 
to y reparto de vastas zonas de terreno resultó en Ia forma- 
don de grandes haciendas a finales del siglo XVI (1500's). 
Otros factores que contribuyeron a Ia formaciOn de las ha- 
ciendas fueron el clima, los suelos pobres de gran parte 
del territorio mexicano y Ia topografia. En el aspecto social 
fueron las ideas medievales traidas de Europa por los 
nuevos habitantes. Gran parte del norte de Mexico está 
dominado por montañas escarpadas, zonas desprovistas 
de vegetación y mesas cortadas por barrancos. Debido a 
Ia baja precipitaciOn pluvial, temperaturas extremas y ter- 
reno accidentado, los colonizadores espanoles re- 
conocieron que el pastoreo de ganado era el uso mas 
práctico de dichas areas. Para 1621, casi toda porciOn de 
terreno estaba bajo regimen de propiedad privada, excepto 
aquellas inaccesibles o dominadas por indigerias hostiles. 

Asimismo y de acuerdo con tradiciones medievales, Ia 
tierra y todo Ia encontrado dentro de sus limites incluyendo 
Ia población nativa, pertenecia a los dueños de las hacien- 
das. Grandes haciendas con cascos fortificados semejan- 
do construcciones europeas aparecieron en el territorio 
mexicano desde el siglo XVI hasta el siglo XIX. Este regi- 
men de propiedad de Ia tierra continuó por generaciones. 
Dichas condiciones de acumulaciOn de tierra e injusticia 
social fueron los factores principales que dieron origen a Ia 
Revolución Mexicana de 1910. 

La Formación de los Ejidos 
No fue sino hasta el final de Ia lucha armada de 1910 

que los gobiernos triunfantes de Ia revolucion, bajo 
grandes presiones sociales, comenzaron con Ia reparticion 
de grandes extensiones de tierra acumuladas por las ha- 
ciendas. Mexico para ese entonces necesitaba un cambio 
en Ia tenencia de Ia tierra. En 1934, el presidente 
Cárdenas dio inicio a Ia formaciOn de los ejidos (areas de 
producciOn comunal). La tierra de nueva cuenta no podian 
ser expropiada, vendida a enajenada en beneficio del gob- 
ierno o particulares. En nuestra opinion, muchos de los eji- 
dos no funcionaron debido a Ia falta de planeaciOn y apoyo 
técnico a pesar de que sus fines eran nobles. Su objetivo 
principal era Ia justa distribuciOn y explotaciOn de los recur- 
SOS naturales por parte de Ia poblaciOn mas desprotegida. 
Por otra parte, varias haciendas pertenecientes a personas 
influyentes asi como compañias transnacionales recibieron 
privilegios y sus latifundios no fueron alcanzados par Ia 
reparticiOn a los ejidos. La compania Palomas Land and 
Cattle Company y sus 700,000 hectáreas en el noroeste 
de Chihuahua no sufriO ninguna afectaciOn sino hasta dé- 
cadas mas tarde (Lister, 1992). En Ia decada de los años 
50's grandes haciendas del norte de Mexico fueron frac- 
cionadas en favor de los ejidos o vendidas a propietarios 
que par ley no debian acumular grandes extensiones de 
terreno. Sin embargo, a inicios de Ia decada de los 90's, 
Mexico acelerO su apertura comercial a los mercados inter- 
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Uncertainty over property rights, lack of education, politi- 
cal manipulation, and lack of incentives for productivity 
made most of the ejidos a failure. For decades, resource 
exploitation coupled with an unsound incentive system 
have caused a vicious cycle of poverty, low productivity, 
emigration, and inflation. The Mexican middle class has 
paid for this political-economic travesty through excessive 
taxation by federal and state governments. 

Fortunately, the unproductive ejidos are gradually disap- 
pearing because the old political models that promoted 
their formation are also dissipating. Mexicans seem to be 
learning from past experiences. Mexico was considered for 
years to have one of the most closed economies in the 
world. Since 1989, the country has been gradually opening 
its economy, privatizing its economy and forcing its produc- 
ers to compete in international markets. This year a more 
heterogenous congress was elected which we believe is a 
positive step towards a more democratic system of govern- 
ment. However, in spite of these changes, many serious 
problems remain. 

Macro-Economics 

At the center of Mexico's recent rangeland problems are 
macro-economic policies by the central government that 
have favored expansion of supply (beef production) over 
management of risk. Cattle numbers in Mexico increased 
about 10% between 1980 and 1992 based on FAQ (1992) 
data. Mexico's human population growth rate is slowing 
down but is still relatively high (1.9%/year) (USDC 1996). 
Between 1989 and 1994 the Mexican central government 
pursued rangeland policies that encouraged aggressive ap- 
proaches to range livestock production in part to keep food 
costs low for its growing population. These policies includ- 
ed easy access to credit, low interest loans for certain 
rangeland management practices such as the Savory graz- 
ing method (Savory and Parsons 1980), grain subsidies, 
and cost sharing for some types of rangeland develop- 
ments such as rangeland seeding. All these policies directly 
or indirectly encouraged increased stocking levels. While 
they can greatly increase ranching financial returns in a 
rapidly expanding, inflationary economy, they can also put 
ranchers at great risk if anything goes wrong climatically 
such as extended drought, or it political/economic condi- 
tions change. 

At this point a brief discussion of the primary risks that 
confront ranchers throughout the world is in order. These 
can be grouped into climatic, biological, financial and politi- 
cal categories (Holechek et al. 1998) (Table 1). Historically 
the ability of ranchers to manage these risks has been 
more important to their success than their capability to in- 
crease output of livestock and other products. Government 
initiatives to increase meat output through various types of 
subsidies and other incentives have often increased ranch- 
er exposure to these risks (Holechek and Hess 1995, 
Merline 1995, Stein 1995). In many cases they have en- 
couraged ranchers to be loaded up with debt and cattle 

nacionales, provocando Ia eliminaciOn de ejidos y 
propiedades improductivas. Recientemente Ia devalu- 
aciOn del peso y periodos extensos de sequia han acel- 
erado este proceso. 

Preocupación sobre Ia Tenencia de Ia Tierra 

El problema de Ia incertidumbre sobre los derechos de 
Ia tenencia de Ia tierra y Ia falta de incentivos reales han 
contribuido en muchos casos a Ia sobre-explotaciOn de 
los recursos naturales. Cambios politicos cada seis años 
causan escepticismo y desconfianza respecto a Ia 
propiedad y tenencia de Ia tierra en ambos, ganaderos 
ejidatarios y ganaderos independientes. Esta talta de Se- 
guridad y el deseo de recuperacion de Ia inversiOn mon- 
etaria contribuyen en muchos casos al uso irracional de 
los pastizales. 

Otro de los objetivos principales en Ia formaciOn de los 
ejidos tue el evitar de nueva cuenta Ia creaciOn de lati- 
tundios, una práctica comun en el pasado. Sin embargo, 
el sistema politico de entonces fomentó Ia manipulación 
de miles de ejidatarios durante periodos de elecciones, 
dejando de lado los objetivos reales para los cuales 
fueron formados. 

La falta de un sistema de propiedad real, marginaciOn, 
manipulaciOn politica en muchos de los casos, falta de 
incentivos y apoyo técnico fueron los responsables de Ia 
falta de producciOn de gran parte del campo mexicano. 
Por decadas Ia explotaciOn de los recursos naturales y 
talta de incentivos han causado un circulo continuo de 
pobreza, baja productividad, inmigraciOn, endeudamiento 
externo e inflaciOn. Por 10 tanto, las clases productivas 
de Mexico han pagado esta serie de errores politicos- 
econômicos con mayores cargas tributarias. 

Afortunadamente, sistemas de producciOn agropecuar- 
ia inoperantes tienden a desaparecer debido a los cam- 
bios politicos que estan suscitandose en el pais. Dichos 
cambios gradualmente han dando t in a las prácticas er- 
roneas que se cometieron en el pasado. Al parecer, los 
mexicanos estan aprendiendo de experiencias pasadas, 
algunas de las cuales han sido muy desafortunadas. 
Mexico tue considerado por decadas como uno de los 
paises del mundo con una economia cerrada y protec- 
cionista hacia el interior de sus mercados. Desde princip- 
ios de Ia decada de los 80's, el pais ha abierto gradual- 
mente su economia al exterior, forzando a sus produc- 
tores a competir con bienes de calidad y buen precio. 
Por otra parte, el año anterior tue electo un congreso 
mas heterogeneo, 10 cual creemos es un paso impor- 
tante hacia un sistema de gobierno mas democrático. 
Sin embargo y a pesar de muchos cambios positivos, 
los mexicanos tienen todavia problemas que at rontar. 

Macro-EconomIa 

En el centro de los problemas recientes en ranchos 
ganaderos de Mexico, existen poIticas del gobierno feder- 
al que tavorecieron Ia expansion del suministro del pro- 
ducto (producción de came) sin considerar los riesgos ex- 
istentes en eI proceso productivo.EI nümero de cabezas 
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Table 1. Major risks associated with rangeland livestock pro- 
duction (Holechek et al. 1998). 

Risk canry Example 
Climatic Risk Drought, severe winter 

Biological Risk Uncertainty in outcomes of range management 
practices, disease infects livestock, poison plant 
problems, predator problems, insect problems 

Financial Risk Rising interest rates, falling cattle prices, rising 
livestock production costs, falling land values 

Political Risk Rising taxes, increased regulation, increased 
grazing fees on public lands, discontinuation of 
subsidies, increased protection for endangered 
species, land use restrictions 

Other Fire, theft, vandalism 

when drought and low livestock prices struck (Holechek 
and Hess 1995, Holechek 1996). 

Historically in Mexico inflation has been a major factor in 
rancher decision making. Dating back to the 1930s, a se- 
ries of socialistic central governments have relied on the 

printing press to fund social programs beyond what could 
be supported by taxes and loans (Davidson and Rees- 
Mogg 1993). The net result of this approach has typically 
been to reward debtors at the expense of creditors. In the 
case of Mexico, the debtors have generally been the 
wealthy upper class while the creditors were often foreign 
banks. Generally the lower and middle class have had little 
access to credit in Mexico. Ranchers who heavily capital- 
ized their rangelands with fence, seedings, watering points, 
etc., using borrowed funds were often rewarded by having 
their debt rapidly diminished through hyper-inflation while at 
the same time ranch and livestock values rapidly appreciat- 
ed as investors dumped financial assets (stocks, bonds) for 
hard assets as inflation hedges. Historically this cycle has 
been fairly predictable in Mexico and has followed the 6 
year presidential cycle. During the first year after the elec- 
tion the new president typically takes harsh measures to 
bring inflation under control such as raising interest rates, 
raising credit standards, and devaluing the currency (1994). 
This brings on recession or depression that wrings some of 
the excesses out of the economy and restores foreign in- 
vestor faith in the currency. Once confidence is restored 
(about 2 years after the election) the central government 
can proceed with another round of inflationary programs 
that favor wealthy special interest groups and perpetuate 
the inefficiencies so harmful to the economy in the past 
(see discussions by Davidson and Rees-Mogg 1993, and 
Stein 1994). 

This time around things may be different. Foreign lenders 
seem to be learning from past experiences. Variable inter- 
est rates on loans that are tied to the inflation rate are now 
being widely applied. Mexican bankers have become much 
more reluctant to make loans due to both fear of default 
and concern that large amounts of foreign capital will be 
withdrawn from the country if another financial crisis such 
as in 1994 occurs. At the same time political change is 
making a return to the old ways by the central government 
more difficult than in the recent past. 

de ganado bovino en el pais se incremento en un 10% 
entre 1980 y 1992 de acuerdo a datos de Ia FAO (1992). 
La taza de crecimiento de Ia poblaciOn humana en Mexico 
ha disminuido aunque continua relativamente alta (1.9%! 
año) (USCD, 1996). Entre 1989 y 1994 el gobiemo mexi- 
cano promoviO politicas tendientes a incrementar el nu- 
mero de bovinos y Ia producciOn de came en el pais. La fi- 
nalidad era Ia de mantener los costos de alimentaciOn acce- 
sibles a su creciente poblaciOn. Estas politicas incluyeron 
fácil acceso a créditos, bajas tazas de interés para 
ganaderos que utilizaron técnicas de manejo como el méto- 
do Savory de rotaciOn de potreros (Savory and Parsons, 
1980), subsidios en granos y practicas de mejoramiento 
como siembra de pastos, etc. Todas estas politicas de bo- 
nanza alentaron directa o indirectamente el incremento del 
numero de cabezas (carga animal) sobre los agostaderos. 
Lo anterior aumenta Ia ganancia monetaria del ganadero 
dentro de una economia en expansion e inflación controla- 
da. Sin embargo, tambien 10 colocan bajo grandes riesgos 
si el clima no es favorable y se presentan sequlas prolon- 
gadas, 0 SI las condiciones politicas/econOmicas cambiart 
repentinamente. 

Es oportuno hacer una pausa y discutir los riesgos pri- 
marios que confrontan los ganaderos en todo el orbe. 
Estos pueden clasificarse como riesgos climáticos, biologi- 
cos, financieros y politicos (Holechek, 1997) (Tabla 1). La 
habilidad de los ganaderos para manejar estos riesgos, en 
lugar de intentar incrementar el numero de cabezas, dicta 
en gran parte el aumento de Ia ganancia econOmica a 
largo plazo. Iniciativas gubernamentales tendientes a ex- 
pandir Ia producciOn de came a través de diferentes tipos 
de subsidios y otros incentivos con frecuencia colocan a 
los productores en situaciones desfavorables y en mala 
posición para enfrentar estos riesgos (Holechek and Hess 
1995, Merline 1995, Stein 1995). En muchos casos, oca- 
sionart que los productores sean sorprendidos con elevada 
deuda financiera y excesivo numero de cabezas cuando Ia 
sequla y los precios bajos de Ia came hacen su apariciOn 
(Holechek and Hess 1995, Holechek 1996). 

Tabla 1. Princlpales Riesgos Asociados a Ia Producciôn de 
Ganado en Pastizales (Holechek et al. 1998). 

Tipo de Riesgo Ejemplos 
Climático 
Biologico 

Sequlas, inviernos severos 
Enfermedades, intoxicaciOn por plantas nocivas, 
depredadores y parasitos 

Financiero AIza en las tasas de interés, caida de precios de Ia 
came, alzas en los insumos 

Politico lncremento de impuestos y cambios en politicas de 
gobiemno 

Otros Vandalismo, robos, desastres naturales 

Historicamente Ia inflaciOn en Mexico ha sido un factor 
determinante en las desiciones tomadas por los ganaderos. 
Retrocediendo a Ia decada de los años 30's, una serie de 
gobiemos en America Latina han dependido de Ia prensa 
escrita para promover programas sociales mas allá de lo 
que pudiera pagarse con impuestos y préstamos del exteri- 
or. (Davison and Rees-Mogg, 1993).El resultado. 
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Present Position of 
Mexican Ranchers 

Many Mexican ranchers presently confront heavy debt 
loads tied to variable interest rates. Since 1994 loan exten- 
sions have become hard to obtain. During the 4 year 
drought (1993—1996) many ranchers lost large portions of 
their herds to death or forced liquidation at giveaway prices. 

The drought began to ease in the summer of 1996. In 
1997 above average rainfall greatly improved forage condi- 
tions. However, Mexican ranchers needed to buy an esti- 
mated 2.5 million cattle valued at 1.8 billion dollars to re- 
plenish their depleted herds. The United States Department 
of Agriculture's (USDA) Foreign Agricultural Service 
Agency put Mexico's total beef cattle inventory at 30.6 mil- 
lion head in January 1993 (pre-drought) compared to 26.9 
million head in January 1997 (post-drought). 

The USDA does have a program that offers 125 million 
dollars of credit guarantees for up to 7 years for Mexican 
ranchers who buy cattle from U.S. producers. However only 
about 4 million dollars of credits have been loaned due to 
lack of collateral. The USDA loans require guarantees of $2 
for every $1 of loan money. Most Mexican cattle ranchers 
have already fully collaterized their ranches against unpaid 
balances on previous loans, and, therefore cannot qualify 
for these loans. 

Many Mexican ranchers in the late 1 980s through early 
1990s were encouraged by the bankers to capitalize their 
ranches with short duration grazing systems and revegeta- 
tion schemes. Through cost sharing, and easy credit, the 
federal government promoted massive revegetation with 
buffelgrass (Cenchrus ciliaris) seedings. Above average 
rainfall and high cattle prices in the 1987 through 1992 peri- 
od permitted ranchers to stock at maximum levels. The 
drought in 1993 through 1996 not only killed large numbers 
of cattle, but it also damaged many of the buffelgrass seed- 
ings. Buffelgrass, an introduced plant from Africa, grows 
well in many parts of northern Mexico if average or above 
average precipitation conditions prevail, but it cannot with- 
stand the periodic droughts that characterize the area. 
Therefore reseeding is required periodically to restore the 
stand. 

Many ranchers who applied short duration grazing sys- 
tems in northern Mexico followed the early suggestion by 
Savory and Parsons (1980) of doubling stocking rates. 
These ranchers learned the hard way that when drought 
strikes forage production is severely depressed regardless 
of grazing methods. 

Less Can be More 

Recent experiences from Australia and New Zealand indi- 
cate that range management approaches that encourage 
efficiency and sustainability can also give the best financial 
outcomes. Pratchett and Gardiner (1991) addressed the 
issue of how a large reduction in stocking rate would impact 
net ranch income in the semiarid region of western 

neto de estos acercamientos ha sido el recompensar a 
deudores (a traves de reducciones de impuestos) a expen- 
sas de los acreedores y las clases productivas. En el caso 
de Mexico, los deudores han sido generalmente miembros 
de Ia clase social alta mientras que los acreedores gen- 
eralmente fueron los bancos extranjeros. Generalmente las 
clases media y baja han tenido poco acceso al credito ban- 
cario en Mexico. 

Asimismo, Ia ganaderia y otras actividades econOmicas 
en el pals dependen en gran parte de las politicas Ilevadas 
a cabo cada seis años. Durante el primer año y después 
de las elecciones, el gobierno central toma generalmente 
medidas severas para bajar Ia inflaciOn, dichas medidas in- 
cluyen el alza de las tasas de interés, reducciôn de présta- 
mos y devaluaciOn de Ia moneda (1994). Esto ocasiona 
una depreciOn que ocasiona Ia salida de los excesos de Ia 
economia y restituye Ia confianza de los inversionistas ex- 
tranjeros en Ia moneda. Una vez que Ia confianza en Ia 
moneda es restituida (generalmente 2 años despues de las 
elecciones), el gobierno central procede generalmente con 
otra ronda de programas inflacionarios que favorecen a 
grupos economicamente fuertes, manteniendo con esto las 
ineficiencias tan perjudiciales a Ia economia en el pasado 
(ver Ia discusion de Davidson y Rees-Moog 1993, y Stein 
1994). 

Esta vez Ia situaciOn podria ser diferente. Tambien los 
acreedores extranjeros han aprendido de experiencias 
pasadas. Tasas de interés variables de acuerdo a Ia in- 
flación estan siendo aplicadas en Mexico. Algunos bancos 
nacionales se han vuelto renuentes al otorgamiento de 
prestamos debido a posibles faltas de pago y Ia preocu- 
paciOn de que grandes cantidades de capital extranjero 
sean retiradas del pals si ocurre otra crisis financiera como 
Ia de 1994. Asimismo, los cambios politicos vividos en los 
ültimos años y Ia participaciOn mas activa de Ia sociedad 
mexicana, hacen mas dificil el regreso a las viejas formas 
del manejo de Ia economia por parte del gobiemo central. 

Posición Actual de los Ganaderos Mexicanos 

Muchos ganaderos en el pals confontan grandes deudas 
atadas a tasas variables de interés. Desde 1994 las rene- 
gociaciones de Ia deuda (cartera vencida) son mas dificiles 
de obtener. Durante los cuatro años criticos de sequla 
(1993—1996), ganaderos principalmente del norte del pals 
perdieron grandes porciones de sus rebaños o fueron 
forzados a vender a precios de IiquidaciOn. La sequla 
comenzó a cesar en el verano de 1996. En 1997 precipita- 
ciones pluviales arriba de lo normal mejoraron de nueva 
cuenta las condiciones de forrage en los agostaderos. Sin 
embargo, los ganaderos mexicanos necesitaban adquirir 
2.5 millones de cabezas valuadas en 1.8 billones de 
dolares para repoblar sus ranchos. El Departamento de 
Agricultura de los Estados Unidos (USDA), estima que el 
total de cabezas de ganado de came en Mexico era de 
30.6 millones antes de Ia sequla (1993). Al final de esta 
(1997) esa cantidad habia disminuido a 26.9 millones de 
cabezas. 
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Australia. They found that reducing average stocking rates 
by as much as 50% could actually increase net income if 
accompanied by improvements in ranch infrastructure 
(fencing and water development), a calf weaning program, 
and if brahman bloodlines were incorporated into the herd. 
Higher calving percentages, lower livestock mortality rates, 
and lower variable costs explained the net income increase 
under the destocking and intensive herd management strat- 
egy. Most importantly, in western Australia, reduced stock- 
ing was considered essential in reversing the degradation 
of soil and vegetation resources that was occurring on 

many ranches. Many rangelands in Mexico are suffering 
from severe overgrazing. A large reduction in stocking 
rates, if coupled with better livestock management prac- 
tices, might actually increase both livestock production and 
financial returns while reversing the decline in rangeland 
condition on many ranches. 

New Zealand provides a good example of what can hap- 
pen when government subsidies are removed from agricul- 
ture and more information oriented production systems are 
encouraged. After New Zealand eliminated its farm subsi- 
dies in 1986, the farm and ranch economy greatly improved 
(Merline 1995). The output of some agricultural commodi- 
ties (beef, mutton, wool) fell immediately after reform due to 
the end of subsidized over-production. However the effi- 
ciency of production greatly improved. There is now a 
strong trend toward more sustainable, lower input produc- 
tion systems. Government officials report that ranchers 
have greatly improved their management practices and use 
of technology. Presently there is no political support for a 
return to subsidized farming and ranching. Most importantly 
New Zealand's free market reforms have resulted in an an- 
nual average economic growth rate of 5%, an inflation rate 
under 2%, and dropping unemployment (Stein 1995). Prior 
to the 1986 reforms, New Zealand's economy was stagnant 
and characterized by high inflation, high unemployment, 
and burgeoning public debt. We believe New Zealand's ex- 
perience has much application to the problems that con- 
front Mexican rangelands and ranchers. 

Information versus Prescription 
Range Management 

Information rather than prescription based livestock sys- 
tems have been proposed that emphasize efficiency over 
maximization of gross production (Pratchett and Gardiner 
1991, Stein 1995, Holechek and Hess 1995). Under this 
approach central and local governments serve mostly as 
sources of information rather than promoters of specific 
range management practices and disbursors of subsidies. 
Macro-economic policies are used that encourage competi- 
tion, minimize tax levels, protect property rights, and pro- 
mote currency stability. Producers are given considerable 
flexibility in managing their operations. Market forces and 
capability in use of technology largely determine production 
practices and producer survival outcomes under information 
based agricultural systems (Schiller 1994, Merline 1995). 

El Departamento de Agricultura (USDA) tiene un progra- 
ma que ofrece prestamos por 125 millones de dolares pa- 
gaderos a 7 años para aquellos productores que adquieran 
el ganado de reposiciOn en los Estados Unidos. 
Actualmente, solo 4 millones de dolares han sido presta- 
dos debido a Ia falta de liquidez de los ganaderos en 
Mexico. Los prestamos del USDA requieren garantias de $ 
2 dolares por cada $ 1 dolar de dinero dado en prestamo. 
Muchos de los ganaderos mexicanos han comprometido 
sus propiedades o se encuentran en proceso de embargos 
y por lo tanto no son sujetos al crédito. 

En muchos casos, productores fueron animados por los 
bancos y politicas gubernamentales para capitalizar sus 
ranchos a finales de Ia decada de los 80's y principios de 
los 90's. A travez de contribuciones, ayuda de costos y 
fácil acceso a créditos, el gobierno central promoviO reveg- 
etaciones masivas de pasto Buffel (Cenchrus ciliaris). 
Precipitaciones pluviales sobre Ia media normal y alzas en 
el precio de Ia came durante el periodo de 1987—1992, 
permitieron el aumento de los rebaños en los ranchos 
ganaderos. La sequla prolongada de 1993—1996 no solo 
acabO con grandes cantidades de cabezas de ganado, 
también causO daños considerables a Ia revegetacion de 
Buffel. Esta especie de pasto es nativa de Africa y se de- 
sarrolla relativamente bien en muchas partes del forte del 
pals silas condiciones de precipitaciOn pluvial son buenas. 
Sin embargo, no resiste los periodos de sequla prolongada 
que caracterizan a Ia region, y por 10 tanto, siembras per- 
iOdicas son necesarias para reponer constantemente las 
pérdidas ocasionadas por Ia falta de agua. Asimismo, mu- 
chos ganaderos utilizaron el método de rotaciOn de 
potreros Savory (Savory y Parson 1980), el cual sugiere el 
aumento de Ia carga animal al doble. Estos productores se 
dieron cuenta de su error cuando Ia sequla hizo su apari- 
cion. Este método podria ser mas apropiado para regiones 
humedas, no para las condiciones existentes en el norte 
del pals. 

Se Puede Hacer Mas con Menos 

Experiencias recientes en Australia y Nueva Zelanda nos 
indican que técnicas de manejo de pastizales que pro- 
mueven Ia eficiencia y sustentabilidad de los recursos nat- 
urales pueden tambien resultar en una mayor ganancia 
econOmica para el productor. Pratchett y Gardiner (1991) 
mencionan los beneficios econOmicos de Ia reducción del 
pastoreo en ranchos de Ia region semi-árida de Australia. 
En sus estudios encontraron que al reducir el tamaño del 
rebaño en un 50%, se incrementa el retorno econOmico si 
esto va acompanado de mejoras en Ia infraestructura (cer- 
cos y bebederos), programas de destete de becerros y 
cruzas con razas Brahman. Los resultados son; porcenta- 
jes mas altos de nacimientos, menor mortalidad y costos 
variables mas bajos. Esto ocurre bajo programas inten- 
sivos de reducción del pastoreo y manejo del rebaño. Lo 
mas importante es el hecho de que en Australia se revirtiO 
el proceso de erosion de los suelos y preservaron los re- 
cursos forrageros existentes. Desafortunadamente muchos 
de los pastizales en Mexico sufren de severo sobrepast. 
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We believe that Mexican range managers have depend- 
ed too heavily on prescription approaches with the goal of 
immediately obtaining some production or financial objec- 
tive. From our point of view the old prescription approaches 
should be discarded and supplanted with information ap- 
proaches that encourage ranchers to aggressively pursue 
scientific information, make their own decisions and re- 
spond dynamically to changing climatic and financial condi- 
tions. Rather than supplying Mexican ranchers with another 
round of loans and subsidies, we recommend providing 
them with incentives to take modern range management 
training. We would suggest that basic concepts in rangeland 
climatology, hydrology, economics, animal science, and 
ecology be integrated into these classes, along with more 
specific practices such as how to set stocking rates, prepare 
for drought, and select a grazing system. Hopefully the 
bankers would take this training along with the ranchers. 

Over-Specialization 

It has been our observation that many students who re- 
ceive graduate degrees in range science in the United 
States and return to Mexico and other developing countries 
tend to be over-specialized. They typically have highly de- 
tailed knowledge in some aspect of range science such as 
plant physiology, plant ecology, livestock nutrition, or live- 
stock behavior, but often lack understanding on how various 
components of range science fit together and can be put into 
practice application. We believe that better skills in econom- 
ics, finance and sociology are desperately needed if range 
science is to be successfully converted into range manage- 
ment in Mexico. In many areas such as plant breeding, ani- 
mal breeding, computer modeling, and plant ecophysiology 
available knowledge is well beyond capability to apply it in 
developing countries. This is not an argument against basic 
science, but it is an argument to train more applied range sci- 
entists for work in developing countries. Sadly outside of the 
United States and Canada, very few grazing studies exist. In 
Mexico and other Latin American countries they are almost 
non-existent. However many of the grazing studies in the 
southwestern United States reviewed by Holechek et al. 
(1998) can be applied to Mexico's rangelands. 

Some Final Thoughts 

While many range problems exist in Mexico, we consider 
unsound macro-economic policies and failure to transfer 
and apply basic range management information to produc- 
ers to be the most important. Although grazing studies are 
lacking in Mexico, many studies from the United States 
should apply well in specific parts of Mexico. We consider 
prescription range management approaches to have gener- 
ally been failures in Mexico. We believe the key to sustain- 
able range management in Mexico centers around better 
educating the ranchers on range management principles, 
and relying more on market forces to determine success or 

oreo y erosion. Una intensiva reducción del pastoreo y 
mejores técnicas de manejo, podrian incrementar Ia pro- 
duccion animal y el retorno econOmico preservando los re- 
cursos naturales. 

Nueva Zelanda es un claro ejemplo de lo que puede lo- 
grarse cuando son recortados los subsidios a Ia agricultura 
y se aplica mayor asistencia técnica en los sistemas de 
producciOn. Despues de que Nueva Zelanda eliminó los 
subsidios en 1986, Ia economia de ranchos agricolas y 
ganaderos mejoro notablemente (Merline 1995). El volu- 
men de productos agricolas (came de bovinos, ovinos y 
lana) disminuyO considerablemente con las reformas. Sin 
embargo Ia eficiencia en Ia producciOn mejoro notable- 
mente. Reportes oficiales del gobieno indican un mejo- 
ramiento de las practicas de manejo y uso de tecnologia. 
Actualmente no existen planes para volver a Ia aplicaciOn 
de subsidios a productos agropecuarios. Lo mas notable 
es que Ia apertura de mercados en Nueva Zelanda ha re- 
sultado en un crecimiento econOmico sostenido de 5%, 
una tasa de inflaciOn menor al 2% y caida de los indices de 
desempleo (Stein 1995). Antes de las reformas de 1986 Ia 
economia de Nueva Zelanda se encontraba estancada, 
unas de sus caracteristicas principales eran hiper-inflación, 
altos niveles de desempleo y deuda publica. Creemos que 
las experiencias de Australia y Nueva Zelanda tiene aplica- 
cion en Ia soluciOn de los problemas que confrontan los 
ranchos y productores de Mexico. 

lnformación Versus Prescripción en el Manejo 
de Pastizales 

Metodos de informaciOn en lugar de simples prescrip- 
ciones deben enfatizar Ia eficiencia sobre Ia maximizaciOn 
de Ia producciOn bruta (Pratchett y Gardiner 1991, Stein 
1995, Holechek y Hess, 1995). De acuerdo con lo anterior, 
tanto el gobierno central como los estatales deben actuar 
como fuentes de informacion en lugar de promover técni- 
cas especificas de manejo. Asimismo deben de eliminar 
gradualmente Ia aplicaciOn de subsidios. Por otra parte, 
deben promoverse politicas macro-econOmicas que estim- 
ulen Ia libre competencia, reduzcan los impuestos, au- 
menten Ia seguridad sobre Ia propiedad de Ia tierra y pro- 
muevan Ia estabilidad de Ia moneda. Debe darse al pro- 
ductor agropecuario Ia flexibilidad suficiente para manejar 
sus operaciones libremente. Entonces las fuerzas del mer- 
cado y Ia capacidad para asimilar Ia tecnologia determi- 
narán las prácticas de produccion y Ia sobrevivencia de los 
productores (Schliller 1994, Merline 1995). 

Creemos que los técnicos mexicanos en el area de 
manejo de pastizales han dependido por decadas mas en 
metodos de prescripciOn, esto con Ia finalidad de obtener 
algo de producción como objetivo final. De acuerdo con 
nuestro punto de vista, los métodos obsoletos deberian de 
ser cambiados por informaciones tendientes a estimular Ia 
aplicacion de investigaciones cientificas y prácticas. 
Asimismo el técnico mexicano debe realizar sus propias 
desiciones y responder en una forma dinámica a las fluctu- 
antes condiciones climatolOgicas, financieras y politicas. El 
resultado final seria el aumento y Ia eficiencia de Ia produc- 
ción agropecuaria en una manera sustentable. 
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failure. More socio-economic reforms are needed that stabi- 
lize the currency, provide a more equitable tax system, en- 

courage opportunity and competition, eliminate subsidies, 
protect property rights, and encourage free-trade (Stein 
1994). These reforms have caused the economies of Brazil, 

Argentina, and Chile to thrive (Schiller 1994, Stein 1994). 
We do consider some of the recent changes by the Mexican 

government and its financial institutions to be steps in the 
right direction. 
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En lugar de otorgar a ganaderos otra serie de préstamos 
y subsidios, recomendamos el proveer incentivos para ca- 

pacitarlos con técnicas modernas de manejo de pastizales. 
Sugerimos conceptos básicos de climatologia de pastiza- 
les, hidrologia, ciencia animal, ecologia y economia; asi 
como prácticas especificas sobre como calcular carga ani- 
mal, preparación para sequas y selecciOn de sistemas de 
rotación de pastoreo. 

Sobre Especialización 

De acuerdo con nuestra experiencia y punto de vista, 
muchos de los estudiantes que reciben titulos de posgrado 
en Estados Unidos y regresan a Mexico, generalmente 
estan sobre-especializados. Tipicamente tienen 
conocimientos detallados en aspectos de manejo de pasti- 
zales como fisiologia vegetal, ecologia de plantas, nutriciOn 
animal, etc. Sin embargo desconocen en muchas oca- 
siones el como varios componentes se integran y funcio- 
nan en Ia práctica. Creemos que se necesitan mas 
conocimientos en areas como Ia sociologla, economia y fi- 
nanzas. En muchas areas como propagación de plantas, 
reproducción animal, modelos computacionales y ecofisi- 
ologia de plantas existe informaciOn, sin embargo esta muy 
lejos de aplicarse en gran escala en paises en desarrollo. 
Esto no es un argumento en contra de las ciencias básicas, 
Ic que tratamos de dar a entender es Ia necesidad de en- 
trenar a técnicos de paises en desarrollo mas comprometi- 
dos y enterados de las necesidades reales a las que ten- 
dran que enfrentarse. Tambien creemos que técnicos de 

paises como Mexico necesitan de mas estimulos como 
apoyo logistico y mejores salarios. 

Desafortunadamente fuera de los Estados Unidos y 
Canada existen pocos estudios sobre el manejo de pasti- 
zales a largo plazo. Sin embargo, gran parte de los estu- 
dios hechos por Holechek y otros (1998) pueden ser apli- 
cados en diferentes partes de Mexico. 

Algunas Opiniones Finales 

A pesar de Ia existencia de muchos problemas en los 
ranchos ganaderos de Mexico, consideramos que Ia incor- 
recta aplicacion de politicas macro-economicas y el error 
en Ia transferencia y aplicación de tecnologia básica en el 
manejo de pastizales son dos de los mas importantes. A 
pesar de Ia falta de información, estudios hechos en los 
Estados Unidos podrian aplicarse bien en regiones de 
Mexico. Consideramos que las técnicas de prescripcion 
han fracasado en el pais. Asimismo creemos que un mane- 

Jo susteritable de los recursos dependerá en gran parte de 
Ia orientacion recibida por los ganaderos respecto al mane- 
Jo de los pastizales. Asimismo, las fuerzas del libre merca- 
do determinarán el exito o fracaso de las operaciones. Mas 
politicas socio-económicas se necesitan para estabilizar Ia 

moneda, proveer un sistema de impuestos mas equitativo, 
alentar Ia oportunidades y libre competencia, eliminar sub- 
sidios, proteger los derechos sobre Ia propiedad y pro- 
mover el libre comercio (Stein 1994). Estas reformas han 
fomentado el crecimiento de las economias en paises 
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como Chile, Brasil y Argentina (Schiller 1994, Stein 1994). 
Finalmente consideramos que algunos de los cambios re- 
cientes del gobierno mexicano y sus instituciones fi- 
nancieras, son pasos en Ia direccion correcta. 

Bibliografia 

Davidson, J.D. and W.Rees-Moog. 1993. The great reckoning. 
Simon & Schuster. New York. 

Food and Agriculture Organization (FAO). 1992. Production 
Yearbook. United Nations FAQ Statistics Series No. 45. Rome, 
Italy. 

Holechek, J.L. 1996. Drought and low cattle prices: hardship for 
New Mexico ranchers. Rangelands 18:11—13. 

Holechek, J.L. and K. Hess, Jr. Government policy influences on 
rangeland conditions in the United States: A case example. 
Environmental Monitoring and Assessment 37:179—187. 

Holechek, J.L, R.D. Pieper, C.H. Herbel. 1998. Range manage- 
ment: principles and practices. 3rd Edition. Upper Sadie River, 
N.J. 

Lister, R.H. 1992. Chihuahua, storehouse of storms. Government 
of the State of Chihuahua. Chihuahua, Mexico. 

Merllne, J. 1995. Can farming survive markets? Investors 
Business Daily. March 9, 1995. p.1—2A. 

Pratchett, D. and G. Gardiner. 1991. Does reducing stocking rate 
necessarily mean reducing income? lntn'i. Rangel. Con. 
4:71 4—71 6. 

Savory, A. and S.D. Parsons 1980. The Savory grazing method. 
Rangeiands 2:234—237. 

Schiller, B. 1994. The economy today. 6th. Edition. McGraw-Hill 
Inc., New York. 

Stein, R.S. 1994. Why Latin America is thriving. investors 
Business Daily 10 (187):1—2. 

Stein, R.S. 1995. New Zealand: Model for reform. Investors 
Business Daily, March 16, 1995. p.1—2A. 

United States Department of Commerce (USDC). 1996. 
Statistical Abstract of the United States, 116th Edition. 
Department of Commerce, Bureau of Census. 

P.O. Box 140 
Healy, KS 67850 

Phone: (316) 398.2231 
Fax: (316) 398-2220 

(800) 4•NATIVE 

101 E. 4th Street Road 
Greeley, CO 80631 
(303) 356-4710 

Los autores son Candidato al Grado de Ph.D. (Universidad Estatal 
de Nuevo Mexico, EEUU) en el area de Manejo do Pastizales, becado 
por el CONACYT-Consejo Nacional do Ciencia y Tecnologia, Mexico 
D.F.; ostudiante de Post-doctorado, Univorsidad Estatal do Nuovo 
Mexico) en el area do Manojo de Pastizales, becado por Embrapa- 
Empresa Brasileña do Investigaciones Agropecuarias, Brasilia, Brash; 
y Profesor de Manejo de Pastizales, Departamento de Ciencia Animal 
y Manojo de Pastizales, Universidad Estatal do Nuevo Mexico 
(NMSU), Las Crucos, N.M. 88003, Estados Unidos. 

Este documento tue hecho con el apoyo do Ia Estación 
Experimental Agricola del estado de Nuovo Mexico y es parte del 
proyecto 1-5-27417. 

Sharp Bros. 

SEEDS FOR IMPROVED RANGE 
AND 

DISTURBED-SITE REVEGETA TION 

- , -- , - 

1/ 
// 

MAIN OFFICE: 

\ , 
BRANCH OFFICES: BUFFALO BRAND 

SELECT NATIVE GRASSES 

P.O. Box 237A Route 4 
Clinton, MO 64735 
(816) 885-7551 



RANGELANDS 20(4), August 1998 25 

Modification of the Point 
Frame for 

Quantitative Hydraulic 
Investigations 

Syndi J. Dudley, Charles D. Bonham, Steven R. Abt, and J. Craig Fischenich 

V egetation in channels and floodplains plays an im- 

portant role in the structure and productivity of a ri- 
parian ecosystem. Unfortunately, removal of vege- 

tation is often practiced as a means of flood control be- 
cause its presence slows the flow velocity and increases 
flood depths. In general, the greater the density of the 
vegetation, the slower and deeper the flow. The ratio of 
the flow area blocked by vegetation to the flow area for a 
specified stream reach is commonly used in hydraulic 
calculations for estimating flow velocity for vegetated 
streams and floodplains (Petryk and Bosmajian 1975, 
Flippin-Dudley 1996). However, quantitative methods for 
field measurement of vegetation density are lacking. It is 
hoped that development of techniques to quantify effects 
of vegetation on flow velocity will inspire new strategies 
for floodplain management that focus on maintenance of 
the stream's environmental integrity and capacity to con- 

vey flood flows. 
The point frame, originally proposed by Levy and 

Madden (1933), has been successfully used as a tool for 

vegetation measurement for more than 60-years be- 
cause it incorporates many desirable features and it is 

readily applicable to small and large-scale vegetation 
surveys. Point methods are considered to be one of the 
most objective techniques for vegetation analysis 
(Bonham 1989). Research has shown the point method 
to be accurate, efficient, and reliable (Tinney et al., 
1937, Cook and Box 1961). Several authors have con- 
sidered the point frame as an accurate standard with 
which to compare other methods for measuring vegeta- 
tion (Baker and Thomas 1983, Floyd and Anderson 
1987). The basic design of the point frame with its sam- 

pling precision can be easily adapted for specific pur- 
poses, without compromising accuracy or usefulness 
(Baker and Thomas 1983). 

The point frame was modified for application in dense- 

ly vegetated channels and floodplains by constructing a 
frame to support a pin in the horizontal point frame 
(HPF) which consists of two poles and three sets (two 
each) of cross-arms inclined at an angel of 45 degrees. 
Inclined cross-arms account for variation of vegetation 

Fig. 1. Schematic drawing of the horizontal point frame with three 
sets of cross-arms, each fabricated with 20 holes used for guid- 
ing pin horizontally through vegetation. 
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density both vertically and across the width of the frame. 
Each cross-arm is fabricated with equally spaced holes 
that are aligned with holes in the opposite cross-arm. 
Stakes, attached to the lower ends of the poles allow the 
frame to be free standing when staked into the ground. 

The frame was constructed of aluminum, though any 
rigid, light weight material is acceptable. The instrument 
in Fig. 1 weighs 14 lbs. and the poles consist of five 2.0 
ft. sections that are connected forming one pole that is 
4.0 ft. in length and another 6.0 ft. in length. The detach- 
able poles make the instrument compact for storage and 
allow the operator to construct a frame that is 2.0, 4.0, or 
6.0 ft. in height, depending on the expected depth of 
flow. 

The cross-arms are loosely attached such that the frame 
collapses for easy transport and maneuverability through 
dense foliage. Each cross-arm is 3.2 ft. in length and con- 
tains 20 holes spaced equally over a length of 2.8 ft. The 
holes are numbered for easy record keeping. The brass 
pin is 1.0 ft. long and sharpened to a point at one end. A 6- 
inch pin can be used in dense vegetation, such as grass 
(e.g., when the mean number of hits per pin is greater than 
one). A pin longer than 1.0 ft. is not recommended be- 
cause it is difficult to visually track the point without disturb- 
ing the vegetation. 

Figure 2 illustrates step-by-step how the point frame is 
used to measure the vegetation density. The frame is 
staked in the area under investigation with the frame ori- 
ented such that pins are projected in the downstream di- 
rection (Fig. 2a). The pin is slowly pushed through each 
hole in the frame while all contacts made by the point of 
the pin with any plant part (hit) are recorded (Fig. 2b). 
For example, in herbaceous vegetation, such as grasses 
and forbs growing in the stream channels, the operator 
would insert pins beginning at the lower left hand hole at 
a height of 1-inch and ending at the height of the vegeta- 
tion. The frame is then lifted, collapsed and moved to 
another location (Fig. 2c). The entire procedure is re- 
peated until the desired number of points has been ob- 
tained to provide an estimate of vegetation density with- 
in the specified level of error. Methods for determining 
how many measurements are necessary are presented 
by Meuller-Dombois and Ellenberg (1974). Vegetation 
density is calculated by 

Vegetation density = Number of Hits 1 
(1) 

Number of Points D 

where D is the pin length. For example, if 200 hits are 
recorded from a total of 1,200 points using a 1.0 ft pin, 
vegetation density is 0.017 (200 hits/i .0 ft). 

Measurements with the point frame may be taken by 
one or two people. The advantage of a two-person team 
is that one person can insert the pin while the other 
records data. However, one person can use the point 

Fig. 2. Procedure for using the horizontal point frame. 
(a) stake frame in vegetation 

b) push 1.0-ft. long pins through each hole in the frame 
while recording all contacts with vegetation 

(c) unstake and collapse frame. 
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records data. However, one person can use the point 
frame by tape recording the data and transcribing it 
later. 

The Point Frame is designed for use in dense vegeta- 
tion, when as a rule-of-thumb, a person walking through 
the area would be in constant contact with vegetation. 
The basic point quadrat technique is being adapted for 
evaluation of resistance to flow in vegetated streams 
and floodplains. Its most valuable features are: 

it permits the quantitative assessment of vegeta- 
tion density for dense vegetation in which direct 
measurement is impossible or impractical 

• it permits a direct measure of vegetation density 
in the field 

• it provides a close examination and separation of 
the individual plant elements contributing to the 
resistance 

• it measures vegetation density with minimal dis- 
turbance of the vegetation 

• it is inexpensive to construct and can be applied 
with minimal training 
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Kimberli Stifle 

T he Grazing Lands Application (GLA) is a com- 
puter planning tool on grazing lands that is stir- 
ring interest with producers and conservation 

agencies. This planning tool is used in the Natural 
Resources Conservation Service (NRCS) conservation 
planning process. A nine step planning process is used 
which includes the following: 1) Identify problem, 2) 
Determine objectives, 3) Inventory resources, 4) 
Analyze resource data, 5) Formulate alternatives, 6) 
Evaluate alternatives, 7) Make decisions, 8) Implement 
plan, and 9) Evaluate plan. 

The complexity of designing a grazing management 
plan for multiple livestock and/or wildlife enterprises on 
one or more types of grazing lands is a 'pencil and big 
chief tablet' nightmare. The GLA program began as a 
desire to automate portions 
of the conservation planning 
process used for grazing 
lands. The NRCS began to 
complete the programming 
of GLA in 1987 in coopera- 
tion with Texas A & M 
University's Ranching 
Systems Group. The NRCS 
pulled together a team of 
employees from across the 
nation to visualize the plan- 
ning concepts and informa- 
tion outcomes that were de- 
sired for grazing lands plan- 
ning. The product received a 
nationwide Beta test in 1989, 
and was then released to the 
state and field offices. The 
demand for GLA by producers and conservation agen- 
cies in Nebraska in the conservation planning process 
has shown a dramatic rise in the last three years. 

GLA has several sections, which include: economics, 

nutritional balancing, forage inventory, animal and plant 
databases, feed management, and herd management. 
The sections that assist with the conservation planning 
process (steps 3, 4, and 5) are the forage inventory, 
feed management and herd definition. Within these sec- 
tions, an inventory of the entire ranch is completed. This 
includes all the different types of land used by grazing 
animals, such as, rangeland, pastureland, grazeable 
woodland, cropland, and hayland. Herd definition pro- 
vides an inventory to the different types of animals that 
are grazing including cattle, sheep, goats, horses, bison 
and wildlife species. 

There are problems that must be addressed. Having a 
wildlife species and domesticated livestock grazing on 
the same property is a good example. The Grazing 

Lands Application program 
has a multi-species calculator, 
which evaluates species 
(white tail deer and cattle) that 
have different grazing prefer- 
ences for forages. The pro- 
gram calculates the carrying 
capacity of the area by animal 
species. The plant community 
is evaluated using the grazing 
preferences of the species for 
the plants by the two different 
animals. This is accomplished 
by assigning grazing prefer- 
ences by animal kind and 
plant species for the plant 
community. 

The Economic and Nutrition 
Balance Analyzer are the two 

parts of the GLA program that help the 'Evaluate alter- 
natives' planning step. These two parts can be used as 
stand alone programs, or they can be tied to the invento- 
ry evaluation. Both of these GLA sections are areas that 

What is iU Can I use iU 

1. Identify problem 
2. Determine objectives 
3. inventory resources 

4. Analyze resource data 
5. Formula te alternatives 
6. Evaluate alternatives 

7. Make decisions 
8. Implement plan 
9. Evaluate plan 
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Decision Support 
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NRCS's knowledge was limited in the past. The eco- 
nomics section evaluates the internal rate of return on 
money (time value of money) used to install conserva- 
tion practices compared to the expected conservation 
benefit (increased carrying capacity) of the practices in- 
stalled. The Nutritional Balance Analyzer assists in de- 
termining the nutritional needs of the animal. The two 
areas of high interest to producers are the Economics 
and Nutritional Balance Analyzer parts of the program. 
In these two areas, Nebraska NRCS has made an in- 
creased effort to train our employees to improve their 
ability to assist producers. 

Additional attention is being placed on the nutritional 
balance analyzer part of GLA. Nebraska NRCS is in- 
volved in two nationwide studies directed towards im- 
provement of ruminant livestock production efficiency by 
evaluating forage based nutrition with different grazing 
animals and systems. The information obtained in as- 
sisting the cooperating producers will help to evaluate 
the nutritional content of their forage based livestock 
diets enabling them to better formulate dietary supple- 
ments. These studies will help evaluate several major 
vegetation types and will help provide NRCS with a 

measure of impacts from applied grazing lands conser- 
vation practices. 

The GLA program can be used without databases. But 
the complete capacity of the program is not realized 
without the databases. Building the databases such as: 
plant species, range sites, cropland, pastureland, etc. 
requires a significant time commitment by NRCS. The 
development of the databases have included the combi- 
nation of local input, technical guide information, re- 
search, and observation. So that we do not have to 'rein- 
vent the wheel', there is an effort to coordinate databas- 
es regionally and nationwide. 

Nebraska NRCS made a commitment three years ago 
to complete the database development and train their 
employees that spend a percentage of their time work- 
ing on grazing lands in the use of GLA. Nebraska NRCS 
also committed to train non-N RCS agency personnel in 
the use of GLA within the state. There have been three 
NRCS and three outside agency training sessions (in- 
cluding producers, US Fish & Wildlife, Nebraska Game 
& Parks, University of Nebraska, and US Forest 
Service). 

The NRCS employees using GLA in Nebraska are see- 

Animal Data 
Resources Menu Client Menu 

—— Feedstuff Profilet 

Animal Attributes 

Client Information 

_ Forage Inventory 

Herd Definition 

Grazing Scheduler 

Hayland 
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1 

- 
LTrsect tnformation 

1 
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Backup & Restore 

Utilities Menu 

Back Up Databases 

}ore 
Data baa es 

Set Restore Options 
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1 
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Detail Repo — 1 Investment Report 

Net Present Value 
Rpti 
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While GLA is still 
new to many, the al.iii— 

ity to work with the 

complexity of manag- 
ing a grazing opera- 

tion is a bright spot to 
consert'ation work on 

grazing lands. 

ing the potential benefits 
to their conservation plan- 
fling ability and improved 
technical assistance to 
grazing lands owners and 
operators. The old saying 
'garbage in, garbage out' 
is definitely true when 

using the GLA program. 
The GLA program does 
not take away the need to 
visit the field and evaluate 
the ecological processes. 
We have found that GLA 

highlightsareas that need additional attention in the field. 
The evaluation of the grazing lands resource and the an- 
ticipated response to conservation practices applied to 
the land are being examined in more depth than has 
been done in the most recent past. We have increased 
our 'in field' training efforts to enhance our technical as- 
sistance to our grazing lands owners and operators by 
the use of GLA. 

An additional benefit provided by the GLA program is 
its use in academic classwork. Recently, Nebraska 
NRCS and the University of Nebraska - Lincoln (UNL) 
have worked together to integrate parts of GLA into the 
classroom. The UNL College of Agricultural Sciences 
and Natural Resources and the Agronomy and Animal 
Science departments utilize GLA in their senior level 
livestock management on range and pasture course. 
This use of GLA in the classroom has shown many ben- 
efits. Potential NRCS employees will have exposure to 
this planning tool and its use relating to whole farm and 
ranch planning. The students are excellent testers of the 
program. Using GLA, in the classroom, has provided 
some innovative uses for the program. This program use 
has also provided an excellent avenue to identify graz- 
ing land research needs. One final benefit is that NACS 
can use the University's abbreviated user manual devel- 
oped for the classroom when providing training outside 
the agency. 

Nebraska has taken major steps to incorporate the 
Grazing Lands Application computer tool into it's grazing 
lands conservation planning. The flexibility of the pro- 
gram allows a conservationist to work at any level with a 
producer on his or her operation. While GLA is still new 
to many, the ability to work with the complexity of man- 
aging a grazing operation is a bright spot to conserva- 
tion work on grazing lands. 

SRM c 
Kimberli Stifle is the State Range Management Specialist for Nebraska. 

She is located at the North Platte Field Office. She has been employed by 
the SCS/NRCS for the past 10 years. Her experience with the Grazing 
Lands Application (GLA) program dates back to 1988 dunng it's develop- 
ment stage. She has worked with GLA in Texas, Oklahoma and now 
leads the effort in Nebraska. 
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A lthough native vegetation provides the bulk of live- 
stock forage on most ranches, introduced pastures 
can be important and economical sources of supple- 

mental forage. However, many ranchers are too concerned 
about forage production from a specific kind of pasture and 
not concerned enough about how pastures fit into the total 
ranch plan. How much forage a pasture will produce is only 
one of many questions to ask in ranch planning and is not 
even the right question to ask first. 

The best forage and livestock combination and the best 
ranch management plan must be developed by ranchers 
for their own ranches. Only the rancher knows the unique 
set of objectives and needs. After you decide the forage 
limitations of your own ranch, talk to local extension or soil 
conservation agronomists and learn which forages are 
adapted to your area. It's critical that ranchers accurately 
assess their needs and then tell the pasture specialist what 
is needed and not the other way round. 

Therefore, I emphasize only general and fundamental 
considerations for different forage systems and refer you to 
specific forage species adapted to your local conditions. 
With these general guidelines in mind, you should be able 
to identify the kinds of forages you need. 

The Right Questions 

Four basic questions to help us choose the most appro- 
priate supplemental pasture species include: 1) What do 
we want from our ranch?, 2) What resources are available 
on our ranch?, 3) What different kinds of forages are need- 
ed to supplement our native range?, and 4) How can differ- 
ent forage systems fulfill our management objectives and 
livestock needs? 

Ranch(er) objectives 
The first question concerning ranch(er) objectives often 

does not receive the necessary attention for several rea- 
sons. Ranchers are often so busy with the every day 
chores they don't take the necessary time to think about 
their long-term ranch (and forage) needs. The goals of par- 
ents or current managers may not be the same as those of 
their children or future managers. As we get older or richer 
or poorer, our real objectives may change without us recog- 
nizing the change. 

In any case, the objectives of the ranch owner or manag- 
er are important for the selection of the best forage system. 
All objectives must be considered, agreed upon by all con- 
cerned, and put in their proper priority. If there is to be a 
good measure of success in ranching, the results have to 
be compared to the objectives. This is especially true with 
forage systems. Many ranchers have high regard for forage 
crops and pastures; many others regret the day they even 
considered planting forage crops. The difference is general- 
ly because the particular forage crop did or did not help ful- 
fill the rancher's objectives. 

Of the many objectives ranchers can have, four seem to 
be universally common. These include 1) net profit, 2) pres- 
tige, 3) management ease, and 4) ranch stabIity. 

Net pro fit.—We all know the difference between "net prof- 
it" and "gross profit" is the "cost." Unfortunately, not many of 
us know what our total costs are. Since pastures cost 
money to produce and affect the total ranch operation, total 
ranch costs with and without supplemental forage must be 
calculated. 

Both gross profit and costs must be determined on a total 
ranch basis rather than a per-acre or pasture-only basis. 
What may seem profitable on a per-acre or pasture basis 

Jeff Powell 
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may actually be at the expense of some other part of the 
ranch operation. 

On the other hand, a particular pasture may not seem 
profitable, but if the additional forage production or quality 
provides greater net profit from the total ranch, that pasture 
actually is profitable. We should also remember that maxi- 
mum forage production is rarely maximum net profit. 
Knowing the actual benefit:cost ratio of additional pasture 
production will help determine maximum net profit and opti- 
mum forage production. 

Prestige—Prestige may be evaluated in terms of large 
numbers of cattle or sheep, fine horses, "pretty" hills, white 
fences along the highway, big ranch houses, and in many 
other ways. Unfortunately, without big net profits, prestige 
usually means big debts. 

It is not my place to judge a rancher's objectives or to try 
to impose my values on anyone else. Instead, the obliga- 
tion of ranch consultants and extension specialists is to 
help ranchers achieve 
their objectives while im- 

proving or maintaining 
the land in good condi- 
tion. Regardless, one 
way of having prestige at 
less cost is to substitute 
pride for prestige and try 
to impress only those 
who recognize and value 
good management. 
Prestige is a common 
objective, but long-last- 
ing prestige is easier to 
obtain when profit and 
pride allow you to sur- 
vive and buy other pres- 
tigious ranches at bar- 
gain prices. 

Management ease—Management ease, as a valid ranch- 
er objective, may be difficult to understand, but most ranch- 
ers certainly appreciate its importance. Management ease 
might mean minimum livestock movement, minimum main- 
tenance of fences and developments, uniform labor re- 
quirements throughout the year, little or no supplemental 
feeding, or little farming unless someone else does it. 

For older ranchers who have worked hard all their lives 
and have no one to leave the ranch to, a simple forage sys- 
tem may be best. The simple system may also be best for 
ranchers who do have heirs, but the heirs do not have the 
management ability or work ethic the rancher thinks they 
should have. For ranchers who cannot afford or cannot find 

dependable help when they need it, a complicated forage 
system can cause a lot of grief and waste money. 

Ranch stability—The 4th objective, ranch stability, is also 
very real and critical. Today the economics of livestock 
ranching are causing many ranchers to wonder how long 
they will be in business. Although forage systems may not 
increase livestock prices, the optimum forage system can 

help reduce fluctuations in seasonal and annual forage pro- 
duction and in livestock sale prices. 

Ranchers with limited cash or credit cannot afford to buy 
expensive feed during droughts nor can they afford to buy 
expensive replacement heifers during the wet years. 
Ranchers who plan for long-term ranch development and 
herd improvement cannot afford to sell good cows one year 
and buy them back the next year. 

Existing ranch resources? 
Once we decide our objectives and their priority, we then 

need to determine the ranch resources and opportunity for 
adding supplemental pastures and forage crops. The major 
resources to be evaluated include management, land, live- 
stock, and developments. 

Management/labor—Management includes the ability, 
knowledge, and interests of the owner or ranch manager. It 
does little good to recommend supplemental pastures if the 

manager does not under- 
stand or is not interested 
in managing the pastures 
as they should be man- 
aged. 

All introduced pastures 
require a particular kind 
of management and only 
a few of them can be 
managed like rangeland 
vegetation. Labor might 
also be included in man- 
agement. Pastures need 
to be fertilized or mowed 
for hay at a certain time 
and in the proper man- 
ner. If none of the cow- 
boys want to ride a trac- 
tor, you may need to find 

some new cowboys—at least during the time the necessary 
farming must be done. 

If there are farmers in the area, they might farm part-time 
on your ranch. Or, for certain crops on their place, farmers 
might lease grazing rights to you during early growth or on 
the stubble after harvest. 

If the pastures which can optimally supplement your ex- 
isting forages are to be selected, the production, quality, 
and dependability of the existing rangeland vegetation must 
be determined. The forage limitation most critical for the 
total livestock operation is the limitation to be corrected 
first. Certain kinds of forages may be easier to grow or 
manage or produce more biomass, but it's nearly always 
most economical to provide the most critically needed for- 
age first before growing forage that cannot be optimally uti- 
lized. 

Land.—While deciding the native forage limitations, also 
consider the production potential of existing crop and pas- 
tureland. A soil scientist or soil survey map can help locate 
which soils will be best for permanent pasture or annual for- 

Irrigated alfalfa after math seives as nutritious winter pasture and a con- 
venient place for feeding hay during deep snow cover. Rottman Limousin 

Ranch, Hawk Springs, WY. 
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age crops. Consider not only the soil depth, fertility, slope, 
and other farming factors, but also where those soils are lo- 
cated in relation to surrounding native rangeland. 

Generally, it's best to farm the most productive soils first; 
however, this is not always the wisest choice. Less produc- 
tive soil located in the right place on the ranch may be bet- 
ter than more productive soil located in the wrong place. 

The total grazing potential of each supplemental pasture 
area is also important. A small area of productive soil may 
not be large enough to be an economical grazing unit. In 

nearly every case, supplemental pastures must be fenced 

separately from native range and other kinds of introduced 
pastures because each kind of forage requires a different 
kind of grazing management for optimum returns. 

Livestock.—An accurate evaluation of existing and future 
livestock needs is just as important as the land characteris- 
tics and potential. Good quality forage may be wasted on 
low quality livestock and good quality livestock may be un- 
economical on low quality or inadequate forage. The exist- 
ing grade of livestock and 
the opportunity and de- 
sire for livestock improve- 
ment will influence the 
best kinds of forages to 
grow. 

Livestock nutritional re- 
quirements vary with 
kind, class, body confor- 
mation, and physiological 
activity. Usually, the opti- 
mum kind and class of 
livestock on a ranch are 
determined by the char- 
acteristics of the range- 
land; however, supple- 
mental pastures allow 
you much more flexibility 
and more opportunity for 
livestock diversity and im- 
provement. Sometimes the optimum number of animals on 
the ranch is limited by something other than forage supply 
or quality. In these cases it is seldom economical to produce 
more forage than the livestock need, unless hay is sold. 

Developments—Ranch developments, including water, 
fencing, and corrals, should also be considered. Livestock 
water supply may be a critical factor. If a particular area has 

only enough water for a certain number of animals during a 
certain season, increased forage production above the 
water supply for those animals may be wasted. 

If high forage production can be obtained at a low cost, it 
may be economical to haul water to more animals or pro- 
vide water by some method normally considered to be too 
expensive. If adequate water is available only during cer- 
tain seasons of wet weather; select the forage which can 
best be used during those seasons. When land preparation 
(e.g., terracing) is necessary, design the land treatments to 
increase livestock water supply as well as facilitate farming, 
reduce erosion, and increase soil water. 

The opportunity for developing irrigation water, at least 
during the period of critical plant growth, or otherwise in- 
creasing soil water should be determined. Many lower 
slopes and valleys in a watershed can be seeded and then 
watered from upslope reservoirs. These upslope reservoirs 
can also help reduce the danger of floods washing out ex- 

pensive pastures and fences. 

Many pasture and forage crop varieties have high mois- 
ture requirements for maximum production and utilization of 
fertilizer. Therefore, available soil water for pastures in arid 
lands is usually the most critical factor. The cost of pasture 
development must be compared to the increase in total 
ranch profits. 

The existing and necessary additional fencing and other 
livestock handling facilities will also affect the location and 
total cost of supplemental pastures. Occasionally the cost of 
fencing pastures can be greatly reduced if there is limited 
livestock water in the area of the pasture. If a well or reser- 
voir in or near the pasture can be shut off or fenced, the 

distance from other 
water may prevent live- 
stock grazing the pas- 
ture until the proper time 
when drinking water is 
made available. 

Kinds of Forage? 
Three general kinds of 

supplemental forages in- 
clude "Rangeland Pas- 
ture", "Intensively Man- 

aged Pastures", and 
"Annual Forage Crops." 
Some people use differ- 
ent names and different 
concepts, so the exact 
name doesn't matter. 
Rangeland managers 

use these categories because they fit into our management 
planning. 

Rangeland pasture.—Of the three kinds of supplemental 
forages, rangeland pasture is most like native rangeland 
vegetation. Both are ecologically adapted to the climate 
and to the soil. Both are managed by ecological and graz- 
ing principles rather than by agronomic principles. 
Rangeland pasture species are perennial, long-lived plants 
(e.g., wheatgrasses) which require little or no additional 
treatments, such as fertilizer, irrigation, or mowing, after the 
initial establishment. 

Rangeland pasture requires the least maintenance, the 
least farming, and the lowest annual costs. These pastures 
are usually planted as a single species which responds much 
like a lower successional stage, native species. 
Consequently, rangeland pasture species are usually palat- 
able for only a few months a year. Utilization of these species 
is most efficient when animals are allowed no other choice. 

Tall wheatgrass pasture in the spring provides abundant forage for high- 
producing, lactating cows. After light grazing for a few weeks, the pasture 
is rested and then cut for medium quality hay fed to mature cows in the 
winter. Rottman Limousin Ranch, Hawk Springs, WY. 
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Forage production without fertilization is about as high as 
from good quality native vegetation and much higher than 
from poor quality rangeland. These species do respond to 
fertilization, as does any other 'weedy' range species. 
Fertilization of rangeland pasture is usually economical 
under favorable growing conditions, but uneconomical in 
dry years. ________________ 

These species also are gener- 
ally resistant to close grazing. 
Therefore, if overgrazing is nec- 
essary, it is better to overgraze 
the rangeland pasture than the 
native vegetation. Because 
these pastures often have about 
the same growth pattern as the 
native species, rangeland pas- 
tures are generally used to pro- 
vide additional forage in areas where or when additional 
forage is needed. Livestock production from rangeland pas- 
tures is more dependent on forage production than on for- 
age quality. 

Intensive pasture—Intensively managed pasture species 
(e.g., legumes, bromegrasses) require better soil, more fertil- 
izer, more labor, more livestock movement, and more man- 
agement attention than rangeland pastures if the greatest 
benefits are to be obtained. With proper management both 
forage production and livestock production are much higher 
on intensively managed pastures than on rangeland pasture. 

Intensively managed pastures provide a high benefit:cost 
ratio if well-suited to the overall ranch plan and are properly 
managed; however, the benefit:cost ratio can be very nega- 
tive if they do not fit the ranch forage system needs or they 
are poorly managed. In other words, intensively managed 
pastures are more of a gamble if not wisely used. 

If these pastures are not properly grazed, they mature 
quickly and become relatively unpalatable. When this oc- 
curs, much of the extra forage and management costs are 
wasted. One alternative is to mow the excess forage for 
hay before it becomes unpalatable. 

Because the change in forage production and quality can 
be very rapid, a manager must pay close attention to inten- 
sively managed pastures. The downside of intensively 
managing these pastures may be that proper attention 
(e.g., irrigating when needed) to these pastures causes the 
manager to neglect other important ranch operations (e.g., 
fixing fence to keep the neighbor's bull out). 

Different species can be selected to provide high quality 
and high production for a short period of time or lower quality 
and high production over a longer period of time. However, 
there are no species which provide both high quality and 
high production for a long period of time without intensive 
management and good growing conditions for regrowth. 

Generally high quality perennial species are not well 
adapted in areas where rapid growth is followed by hot 
weather, and irrigation water is not used. In semi-arid 
areas, production usually depends on the species selected 
and amount of fertilizer and soil water used. Forage quality 

will depend more on the species selected, the stage of 
growth or regrowth, and kinds and timing of fertilizer used. 

Annual forage—Annual forage crops require the most 
farming and the best soil. Soils should have good soil water 
capacity and availability throughout the growing season, 
and be fertile with minimum erosion potential. 

There are many different kinds 
of annual forage crops which 
provide at least some grazing 
during one or more seasons. 
These vary from high quality to 
high production depending on 
the species and variety selected. 
Some crops, such as wheat, may 
be grazed early in the growing 
season or on the crop aftermath, 
but, at high elevations or north- 

ern latitudes, rarely during the growing season if grain is to 
be harvested. Annual forage crops are best suited for spe- 
cific needs and seasons. 

Unless irrigation water is provided, there is a wide fluctua- 
tion in annual establishment success and forage produc- 
tion. Because of the effects of one or two years' seeding 
failures on stand establishment costs and on erosion, good 
seed and good seedbed preparation are critical. Do it right 
the first time or else farming time, fuel, seed, and conf i- 
dence are lost. 

The Right Mix for Our Needs 
After the objectives, available resources, and the charac- 

teristics of potential pasture and forage crop species are de- 
termined, it should not be too difficult to decide which species 
will be most useful. On most ranches, 10 to 20% of the total 
ranch area, depending on suitable soil, will probably be the 
maximum amount of supplemental pasture needed. 

It's wise to spend several years developing the total pas- 
ture needed. This allows time to learn how to manage the 
pastures, improve the livestock, and gradually change man- 
agement operations. Also, very few perennial pastures can 
be grazed in the year of establishment. Full production from 
a pasture may not be reached in fewer than 3 or 4 years if 
growing conditions are unfavorable. Depending on how crit- 
ical the need is for supplemental forage and how good our 
management is, the cost of pasture establishment may be 
recovered in as few as 2 years or as many as 10 years. 

Drought—For cow/calf or ewe/Iamb ranchers, there are 
many major needs for supplemental forage, but one of the 
most critical is certainly additional forage for drought flexibili- 
ty. Forage quality will not be as critical as forage production 
during these times, so rangeland pastures or intensively 
managed pastures which provide high forage production 
during the expected dry season(s) will be most important. 
Because supplemental pastures cannot solve all of the 
drought problems, normal drought procedures such as sell- 
ing calves/lambs early, culling all barren cows/ewes, and 
keeping fewer replacement heifers/ewes should be followed. 

During a drought very few practices are profitable, pres- 
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tige becomes less important, and management is far from 
easy. Therefore, ranch stability is the most important objec- 
tive. With this in mind, the high cost of additional forage 
from fertilizer and irrigation may still be less expensive than 
buying expensive feed or selling good quality cows or ewes 
at low prices. 

Often during drought, it's more economical to cut hay 
from intensively managed pastures than to graze them. 
This requires more labor and machinery, but the maximum 
utilization of limited forage is more efficient. 

Deferring range/and grazing—Another advantage of sup- 
plemental pastures exists during both wet and dry years. All 
native rangeland vegetation has one or more critical peri- 
ods of growth. If grazing is concentrated on supplemental 
pastures and deferred or reduced on rangeland during 
these periods, forage production can be greatly increased 
on the rangeland. Depending on the growing conditions, 30 
to 45 days deferment from grazing during the critical early 
growth can often double rangeland production in one grow- 
ing season. Overgrazing native perennial plants during 2 or 
3 years of drought may require many years of light or no 
grazing to regain full production. 

Flushing/calving//ambing —Supplemental pastures can 
be used to good advantage by those ranchers who use a 
limited breeding season. Several forages are available 
which can provide high quality feed for this period. Since 
reproductive performance, conception, and percent calf or 
lamb crop are very dependent on the nutritional value of the 
forage just prior to breeding, high quality supplemental pas- 
tures make excellent breeding pastures. 

Management is also easier when breeding and 
calving/lambing are done in smaller supplemental pastures 
rather than out in the big rangeland grazing units. 
Predation, rustling, and other death losses are less of a 
problem when calving/lambing is located where herders 
can check the cows/ewes more often. High quality forage 
produces more milk which means strong baby calves are 
more resistant to diseases, parasites, etc. at an earlier age, 
and there are fewer weak lambs to entice wandering coy- 
otes to trail the band. 

Pre-conditioning and fattening—If calves/lambs are kept 
on the ranch after weaning, high quality forage will be desir- 
able at this time also. Growing steers/lambs need the high- 
est quality forage of all classes of cattle/sheep if they are to 
produce maximum muscle and bone growth. 

By using the right combination of forages, steers/lambs 
can be raised to slaughter weight in good condition (grass- 
fat) with minimal supplemental grain. Many ranchers finish 
their steers/lambs by feeding grain on supplemental pas- 
tures. Dry, cull cows/ewes can also be fattened on high qual- 
ity forage after culling if weaning is early enough in the fall. 

Wildlife—And for those interested in supplemental in- 
come from wildlife or just because wildlife are part of the 
ranch, increasing the amount and diversity of supplemental 
pasture greatly enhances wildlife habitat. Green pastures at 
the time of hunting season provide good locations to place 
your hunters (especially bowhunters) and are not consid- 

ered 'baiting' by state fish and game departments. 
Waterfowl, upland game birds, and livestock grazing on 
grain crop aftermath are compatible and even symbiotic 
under certain management conditions. Deer and antelope 
fattened on alfalfa, sweetciover, or other pasture species 
during the summer taste better and have bigger racks than 
those fattened on sagebrush or greasewood. 

Summary 

Supplemental pastures can be a very useful range devel- 
opment practice if properly selected to fit ranch needs and 
properly managed to obtain the optimum forage potential. 
Supplemental pastures also provide a high degree of graz- 
ing flexibility as long as the proper balance between forage 
from native vegetation and forage from supplemental pas- 
tures is maintained. Supplemental pastures will not solve all 
problems, and mistakes can be made; but with the risk and 
uncertainty in ranching today, some extra forage certainly 
helps ease a rancher's worried mind. 

Hp truaxfl 
L COMPANY, INC. 

J 
3717 vera Cruz Ave. 

MinneapolIs, MN 55422 
Phone 612 537-6639 

Native 
Crass Drill 

ACCURATELY PLANTS 
ALL TYPES OF SEED 

• Fluffly native grasses • Tiny legumes • Medium sized wheat grasses 

Author is a Certified Range Management Consultant and co- 
owner of an eastern Wyoming ranch that produces Limousin cattle; 
Columbia sheep; tall wheatgrass pasture and hay; irrigated alfalfa 
hay, corn, and wheat; and commercial geese hunting. 
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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 respec- 
tive publisher or senior author (addresses shown in parenthe- 
ses). Suggestions are welcomed and encouraged for items to 
include in future issues of Rangelands. 

Animal Ecology 
A comparison of bobcat and coyote predation on lambs in 
north-coastal California. J.C.C. Neale, B.N. Sacks, M.M. Jaeger, 
and D.R. McCullough. 1998. Journal of Wildlife Management 
62:700—706. (Dept. of Civil and Environmental Eng., Univ. of 
Calif., Livermore, CA 95616). Coyotes, not bobcats, were the pri- 
mary predator of domestic lambs at the Hopland Research and 
Extension Center. 

Effect of coyote removal on sheep depredation in northern 
California. M.M. Conner, M.M. Jaeger, T.J. Weller, and DR. 
McCullough. 1998. Journal of Wildlife Management 62:690—699. 
(Dept. of Fishery & Wildlife Biol., Cob. State Univ., Fort Collins, 
CO 80523). Coyote control did not greatly reduce coyote predation 
of domestic lambs. 

Effects of tracking by armored vehicles on Townsend's 
ground squirrels in the Orchard Training Area, Idaho, USA. B. 
VanHorne and P.B. Sharpe. 1998. Environmental Management 
22:617—623. (Dept. of Biol., Cob. State Univ., Fort Collins, CO 
80523). This study detected no effects to ground squirrel popula- 
tions from long-term tracking by armored vehicles. 

International symposium on bison ecology and management 
in North America. L.R. Irby and J.E Knight, eds. 1998. ($30 US, 
$35 International orders; Extension Wildlife Program, 221 Linfield 
Hall, Montana State Univ., Bozeman, MT 59717). This 395-page 
symposium proceedings contains state-of-the-art papers on bison 
ecology, genetics, physiology, history, paleontology, disease, and 
management perspectives. 

Protein supplementation to enhance the peformance of preg- 
nant cows on rough fescue grasslands in winter. W.D. WilIms, 
L.M. Rode, and B.S. Freeze. 1998. Canadian Journal of Animal 
Science 78:89—94. (Agr. and Agri-Food Canada, P.O. Box 3000, 
Lethbridge, AB T1J 4B1, Canada). Cows receiving 1.8 or 2.6 
lbs/head/day of a canoloa-based supplement lost less weight than 
unsupplemented cows or cows receiving 0.9 lbs/head/day. 

Relationships among ewe milk production and ewe and Iamb 
forage intake in Suffolk and Targhee ewes nursing single or 
twin lambs. W.S. Ramsey, PG. Hatfield, and J.D. Wallace. 1998. 
(Dept. of Animal Sd., Texas A&M Univ., College Station, TX 
77843). Targhee lambs grazing native range in Idaho ate 26% 
more forage but gained less weight than Suffolk lambs. 

Ungulate grazing in sagebrush grassland: Mechanisms of re- 
source competition. N.T. Hobbs, D.L. Baker, G.D. Bear, and D.C. 
Bowden. 1996. Ecological Applications 6:200—217. (Cob. Division 
of Wildlife, 317 W. Prospect, Fort Collins, CO 80526). Daily forage 
intake by cattle on their spring range declined in direct relation to 
elk density on the same range during the previous winter. 

Ungulate grazing in sagebrush grassland: Effects of resource 
competition on secondary production. N.T. Hobbs, D.L. Baker, 
GD. Bear, and D.C. Bowden. 1996. Ecological Applications 
6:218—227. (Cob. Division of Wildlife, 317 W. Prospect, Fort 
Collins, CO 80526). Elk grazing in winter did not harm cattle perfor- 
mance on spring range when at least 500 lbs/acre of forage stand- 
ing crop remained after elk grazing. 

Grazing Management 
An introduction to swath grazing in western Canada. 1998. 
(Publishing Branch, Alberta Agr., Food and Rural Development, 
7000—113 Street, Edmonton, AB T6H 5T6, Canada). Summarizes 
research and ranch experiences of swathing late-seeded annual 
cereal crops in early fall and then allowing cattle to graze the 
swaths in winter. 

Browsing damage by roe deer on Norway spruce seedlings 
planted on clearcuts of different ages: 1. Effect of slash re- 
moval, vegetation development, and roe deer density. J. 
Bergquist and G. Orlander. 1998. Forest Ecology and 
Management 105:283—293. (ASA Forest Research Station, 
#36030 Lammhult, Sweden). Leaving slash (i.e., twigs, branches 
and tops of harvested trees) in clearcuts did not reduce deer 
browsing of planted spruce seedlings. 

Managing your native prairie parcels: Your guide to caring for 
native prairie in Saskatchewan. J. Moen. 1998. (Saskatchewan 
Wetland Conservation Corporation, Room 202, 2050 Cornwall 
Street, Regina, 5K S4P 2K5, Canada). This 48-page planning 
guide is written for landowners and discusses the history, ecology, 
and management of native prairie in Saskatchewan. 

Improvements 
An improved fence design to protect water sources for native 
ungulates. N.G. Andrew, l.M. Lesicka, and V.C. Bleich. 1998. 
Wildlife Society Bulletin 25:823—825. (Calif. Dept. of Fish and 
Game, P.O. Box 1347, Brawley, CA 92227). Built and tested a rail 
fence made of steel pipe or rebar that excluded feral asses from 
water sources but allowed access by native wildlife. 

Elk use of modified fence-crossing designs. J.E. Knight, E.J. 
Swensson, and H. Sherwood. 1998. Wildlife Society Bulletin 
25:818—822. (Dept. of Animal and Range Sd., Montana State 
Univ., Bozeman, MT 59717). The best fence designs for elk cross- 
ings were: 1) simply attaching the top wire to the second wire, 2) 
replacing the top wire with a wood rail, or 3) attaching the top wire 
to the second wire and encasing them in PVC pipe. 

Restoring bongleaf pine wiregrass ecosystems: Plant cover, 
diversity and biomass following low-rate hexazinone applica- 
tion on Florida sandhilbs. D.G. Brockway, K.W. Outcalt, and R.N. 
Wilkins. 1998. Forest Ecology and Management 103:159:175. 
(U.S. Forest Service, 2205 Columbia Drive SE, Albuquerque, NM 
87106). Spot application of hexazinone at 2 lbs/acre most effec- 
tively controlled trees and shrubs and increased herbaceous 
plants. 
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Uptake of N, P, and S in fertilized pasture herbage and 
herbage yield response to fertilizer as affected by soil nutri- 
ents. D.H. McCartney, S. Bittman, P.R. Horton, J. Waddington, 
and W.F. Nuttall. 1998. Canadian Journal of Soil Science 
78:241—247. (W.F. Nuttall, Agr. and Agri-Food Canada, 107 
Science Place, Saskatoon, SK S7N 0X2, Canada). Efficiency of 
pasture fertilization can be improved by measuring forage yield 
and nutrient content rather than using soil tests. 

Measurement/Sampling 
Choosing indicators of natural resource condition: A case 
study in Arches National Park, Utah, USA. J. Belnap. 1998. 
Environmental Management 22:635—642. (U.S. Geological 
Survey, 2282 SW Resource Blvd., Moab, UT 84532). Soil crusts, 
soil compaction and soil aggregate stability are monitored annually 
to assess visitor impacts, whereas vegetative cover and frequen- 
cy, ground cover, soil chemistry and plant tissue chemistry are 
monitored every 5 years. 
Plant-Animal Interactions 
Grazing intensity and ecosystem processes in a northern 
mixed-grass prairie, USA. M.E. Biondini, B.D. Patton, and P.E. 
Nyren. 1998. Ecological Applications 8:469—479. (Dept. of Animal 
and Range Sci., North Dakota State Univ., Fargo, ND 58105). 
Precipitation exerted more influence than grazing intensity, but 
moderate cattle grazing appeared ecologically sustainable. 

Landscape changes within the historical distribution of 
Columbian sharp-tailed grouse in eastern Washington: Is 
there hope? MW. McDonald and K.P. Reese. 1998. Northwest 
Science 72:34—41. (Dept. of Fish and WildI. Resources, Univ. of 
Idaho, Moscow, ID 83844). Concluded that the conversion of 
rangeland to cropland has caused the great decline of sharp-tailed 
grouse in eastern washington. 

Spotted knapweed distribution in stock camps and trails of 
the Selway-Bitterroot Wilderness. WA. Marcus, G. Milner, and 
B. Maxwell. 1998. Great Basin Naturalist 58:156—166. (Dept. of 
Earth Sci., Montana State Univ., Bozeman, MT 59717). Spotted 
knapweed frequency was low and did not differ between areas 
used predominantly by pack stock and areas used by people. 

Vegetal change on a northern Utah foothill range in the ab- 
sence of livestock grazing between 1948 and 1982. D.D. Austin 
and P.J. Urness. 1998. Great Basin Naturalist 58:188—191. (Dept. 
of Rangeland Resources, Utah State Univ., Logan, UT 84322). 
Mule deer populations are declining due to the reduction of shrubs 
on mule deer winter range. Shrub loss is caused by lower livestock 
grazing intensities. 

Plant Ecology 
Origin of a park-forest vegetation mosaic in the Wind River 
Range, Wyoming. E.A. Lynch. 1998. Ecology 79:1320—1338. 
(Dept. of Biol., Loras College, 1450 Alta Vista Street, Dubuque, IA 
52001). Results support the hypothesis that sagebrush-grass 
parks replaced forest vegetation in response to disturbance (e.g., 
fire), climate change, or a combination of these two factors. 

Short-term influence of tank tracks on vegetation and micro- 
phytic crusts in shrub steppe habitat. S.E. Watts. 1998. 
Environmental Management 22:611—616. (School of Natural 
Resources, Ohio State Univ., 2021 Coffey Road, Columbus, OH 
43210). "Tank tracks increased cover of bare ground, litter, and 
exotic annuals, and reduced cover of vegetation, perennial native 
grasses, sagebrush, and microphytic crusts." 

Author is associate professor and extension range management spe- 
cialist, Dept. of Animal and Range Sciences, Montana State Univ., 
Bozeman, MT 59717. 



38 RANGELANDS 20(4), August 1998 

Regular Sustaining Members for 1998 

E. 1. Bartlett 
Donald J. Bedunah 
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Ronald W. Roberts 
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Edwin E. Sawyer, III 
Wilson Scaling 
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Glen Secrist 
Ahmed E. Sidahmed 
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Courtney B. Smith 
Dale E. Snyder 
Ronald C. Squibb 
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Charles R. Tischler 
Mark D. Tucker 
Lyle J. Voegtlin 
Joseph A. Wagner 
John W. Walker 
Gordon L. Watts 
Tom D. Whitson 
J. C. Whittekiend 
J. Ross Wight 
Gary B. Will 
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Nellie C. Wilson 
Edward T. Winters 
Michael V. Yuill 
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1998 Schedule of Dues 

"Regular" Membership dues are based on annual income: 

Regular Dues Regular Dues — Unsectionad 
income Level 1 (Less than $40000) $55 $50 
Income Level 2 ($40,000 - $60,000) $60 $55 
Income Level 3 (More than $60,000) $70 $65 

"Sustaining" Membership — $20 contribution in addition to membership dues. 
"Life" Membership—$750 (Installment Plan —$250 each year, plus Regular Dues for 3 Years) 
"Life Family" Membership — $800 (Installment Plan —$200 each year, plus Regular Dues for 4 Years) 
'Commerclai" Membership — Supporting — $250 Contributing — $500 Major — $1,000 

Please refer to the chart below to determine annual dues for other membership classifications. 

Family 
Sections Student Apprentice Each Add'! Institutional 

Arizona, Colorado, ldahv, National Capital, Nebraska, North Central, Wyoming 
24.00 36.00 27.00 205.00 

California, Kansas, Oklahoma, South Dakota 
25.00 37.00 27.00 205.00 

Florida, International Mountain, Nevada, Northern Great Plains, Pacific Northwest, Southern, Utah 
27.00 39.00 27.00 205.00 

Mexico, Unsectioned 
22.00 3400 22.00 200.00 

New Mexico 
23.00 35.00 24.00 202.00 

Texas 26.00 38.00 27.00 205.00 
Qptlonai Subscijp%jgn 
Journal of Range Management (Six Issues per year) — $15 
International Range News (Two Issues per year) — $lolMambers $5/Students 

vctInof the SocietyJffiangQMa.nmQfl 
Arizona National Capital (Delaware, District of Pacific Northwest (British Columbia, 
California Columbia. Maryland, Pennsylvania, Oregon, Washington) Colorado Virginia, West Virginia) South Dakota 
Florida (Florida, Puorto Rico, Nebraska Southern (Alabama, Georgia, 
Viryin Islands) Nevada Kentucky, Louisiana, Mississippi Idaho New Mexico North Carolina, South Carolina, 
International Mountain (Alberta, North Central (Illinois, Indiana, Iowa Tennessee) 
(Western Montana) Michigan, Minnesota, Ohio, Wisconsin) Texas 
Kansas Northern Great Plains (Eastern Montana, Utah 
Mexico Manitoba, North Dakota, Saskatchewan) Wyoming 

Oklahoma Unsectioned (Alaska, Hawaii Foreign) 

Membership CategoriQ5 
Member in the Society for Range Management is open to anyone engaged in or interested in any aspect of the study, management, or 
use of rangelands, and includes the following rights and privileges: Voting, committee service, nomination and election to offices. 
Ran gelands journal and the Trail Boss News. 

Regular—Basic Individual membership in SRM Sustaining—Individuals wishing to make an additional contribu- 
tion to the Society beyond membership. Listed as a "Sustaining" 

Family—Individuals of same household desiring more than one member in Society publications. 
membership. Families receive only one subscnption, but each 
member retains all rights and privileges as set forth above. InstItutional—Institutions or other entities not organized for profit. 

(i.e., Universities, Indian Tribes, Livestock Associations.) Must 
Student—Full-time students (high school through graduate designate a representative who wilt not be eligible to hold office. 

school)). Not eligible to hold office. Listed as institutional" member in Society publications. 

ApprentIce—Verified students who have ended course of study. Commercial—Businesses, individuals, proprielorships or other 
Can maintain for two years, but must succeed to a different entities organized for profit. Must designate a representative. class in thrd calendar year. Not eligible to hold office. Listed as "commercial" member in Society publications. 
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Membership Application 

First Name Ml Last Name 

Company/Agency/Institution 

Home Address: - ________________________________ Business Address: 

City State/Province City State/Province 

Country Zip/Postal Code Country Zip/Postal Code 

Home Phone _____________________________________ Business Phone __________________________ 

Fax: _________________________________________ E-mail ________________________________ 

Have you ever been a member of SAM? U Yes U No Membership Solicited by 

Year of previous membership, if applicable Please mail publications to my U Home U Business 

Section InformatIon 
You must choose a Section affiliation. Members may be affiliated with as many Sections as desired upon receipt of additional 

Section dues. If you wish to belong to more than one Section, please contact the SAM office at (303) 355—7070, for additional 

duos amount. 

Primaty Section Affiliation _________________________ Additional Sections __________________________________ 

Student information (Applicants for Student Membership, please complete the following Information) 

College: U Freshman U Sophomore U Junior U Senior 

Graduate: U Year 1 U Year 2 U Year 3 U Year 4 U Year 5 U Year 6 

Membership ClasllIcis�n 

U Regular U Student U Apprentice U Family U Life U Life Family U Sustaining 

U Institutional U Commercial-Supporting U Commercial-Contributing U Commercial—Major 

Qptlonai Subscriptions Dues $ ______ 

U Journal of Range Managoment U International Range News Subscriptions $ ______ 

Method of Payment TOTAL DUE $ _____ 

Payment must be In U.S. funds. Please make check payable to: SocIety for Range Management. 

Credit Card Payment: U Mastercard U Visa U American Express U Discover U Diners Club 

Cardholders Name __________ 

Card Number _________-- Exp. Date 

Mail to: Society for Range Management 
1839 York Street 
Denver, Colorado 80206-1213 
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