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Executive Vice-President's Report 

The Society set a course over 
two years ago to change the way 
in which the Society accounts for 
expenses, it came to fruition this 
year. This accounting procedure 
will not change the course of 
human events; however, it should 

change the perception of how the 
Society invests its resources. The 
previous chart of accounts dis- 

played over 1/3 of all SAM expenses in a category labeled 
O&G (Operating and General). This is not a true reflection of 
how the Society actually invests its resources. For example, all 
travel was charged to O&G, yet most travel is in support of 
annual and summer meetings, section activities and programs. 
The only travel in support of the Society's business occurs in 
Denver: to the bank for deposits, to the post office for postage, 
to the express mail facilities for urgent deliveries, or to pick up 

supplies. And then there is always that troublesome question 
of how to account for indirect costs—costs such as taxes, utili- 
ties and insurance that are distributed across all programs. 

John Haeck, SAM's accountant, Ann Harris, Kirsten Tardy 
and myself sat down in late 1993 and devised a new chart of 
accounts that more accurately reflected the programs and 
business of the Society. We also determined that indirect costs 
would be distributed across all programs in direct proportion to 
the time commitment of the SRM staff. The time commitment 
is, in itself, no small task and required a detailed, daily record 
of each employee's time by program and a detailed accounting 
of postage expensed by budget category. The process is a 
good example of the chicken and egg dilemma—expenses 
cannot be allocated until the records are available. Therefore, 
we are always a year behind. By the end of 1994 the Society 
had an excellent, detailed record of employees time and the 
1994 audit reflects the full impact of the new chart of accounts. 
The old O&G account was renamed the A&G (Administrative 
and General) to more accurately reflect expenses directly 
attributed to the business of the society. A&G expenses were 
$42,875 in 1994, compared to $84,412 in 1993. 

This is a very significant change. A&G expenses plus fund- 
raising expenses (usually almost zero for SAM) divided by 
total revenue gives the percent of revenue allocated to A&G 
and fundraising. This figure was 39.8% in 1993 and 12.34% in 
1994. Admittedly, not all of this was due to the change in the 
chart of accounts because administrative expenses in 1993 
were unusually high as a result of legal and real estate fees, 
but the change has made a big difference. The magic number 
is 25%. SAM is now below this number and will be eligible to 
participate in the 1996 Combined Federal Campaign. Most 

granting institutions are very conscious of this number and 
reluctant to contribute to organizations that spend more than 
1/4 of their income for administrative and fund raising activi- 
ties. 

Another revelation from this exercise was the allocation of 
SRM staff time across all activities. For 1995 staff had 10 

options for time allocation: Membership, Sections and 
Programs (programs tend to be closely related to SRM com- 
mittees and task groups), Annual and Summer meeting, 
Journal of Range Management, Ran gelands, Other 
Publications, Special Projects, A&G, Miscellaneous and, in 
1995, the Vth International Rangeland Congress (IRC). The 
time allocation of the 7 staff in the Denver office across these 
activities was as follows: Membership- 15%, Sections and 
Programs- 14%, Meetings- 7%, JRM- 13%, Rangelands- 8%, 
Other Publications- 4%, Special Projects- 3%, A&G- 19%, 
Miscellaneous- 6% and the IRC- 11%. 

Patty and Cristian devote almost all of their time (86%) to 
JRM, Rangelands and Other Publications (which included the 

program for the IRC). Kirsten spends the majority of her time 
(78%) accounting for financial records, paying bills, preparing 
invoices, reconciling statements and making deposits which 
are all A&G activities. Marlene is full time on membership and 
membership requires assistance from other staff when events 
such as large mailings occur. Ann, Marlowe and myself get 
involved to a greater or lesser extent across all of the activities. 
Ann invested a large block of her time last year (34%) on the 
IRC, A&G accounted for 18%, Sections and Programs for 
17%, Meetings 14% with the remaining 17% distributed across 
other programs. Marlowe's responsibilities are across the 
board and literally impact all accounts. She has primary 
responsibility for answering telephones, opening and distribut- 
ing the mail, typing and mailing correspondence, the range 
consultants certification program, the video library and credit 
cards. In 1995, her time allocation was: A&G (33%), IAC 
(17%), Sections and Programs (16%), Special Projects (9%), 
with the remaining 25% across other programs. My own time 
allocation was: Sections and Programs (40%), IRC (15%), 
Meetings (15%), and the remaining 30% was distributed about 
evenly across the remaining program areas. 

The Society is now in the enviable position of having excel- 
lent records to back up its expenses accounts, the annual 
audit becomes more accurate and less of an onerous task with 
each passing year, and perhaps more importantly the Society 
has demonstrated its ability to handle sizable programs such 
as the IRC, with all of its associated complexity, in a business- 
like, and routine fashion (well, almost routine). Some staff 
hours chalked up by Ann, Kirsten and Marlowe to IRC were in 
fact compensatory hours paid for by the IAC, not all of the 
hours came out of SAM's hide. Even so, it did have an impact 
on SRM's regular programs. I hope that most of our members 
did not notice but we know that some things did not get done, 
and others did not get done the way we would have liked. We 
also know that we could not have completed our commitment 
to the IAC without excellent volunteer assistance from John 
Baker, Ed Parsons, Phillip Sims and Jerry Stuth in the budget 
and accounting area, and from many individuals with on-site 
registration—Bud Rumburg, EVP 
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Prescribed Burning of Bog Birch 

Edward Bork, Darrell Smith, and Michael Willoughby 

Brush encroachment of rangelands is a major concern in 
Alberta's Rocky Mountain Forest Reserve. Ranges flanking 
the numerous water courses in the reserve were generally 
open with low brush cover as little as 85 years ago 
(Johnston and Smoliak, 1968). The existing grasslands are 
an important source of feed for both cattle in the summer 
and elk during the winter. The combined demand for suffi- 
cient high quality forage for both uses has made it increas- 
ingly necessary to maintain these areas. 

On many northern rangelands, naturally occurring wild- 
fires kept the spread of brush in check. These fires often re- 
sulted from lightning and natives. Indians used fire in 
Northern Al- 
berta to provide 
lines of protec- 
tion from wildfire, 
maintain open 
meadows for 
horse grazing 
and village estab- 
lishment, and as a 
method of habitat 
im-provement to 
attract native un- 
gulates and fur 
bearers (Lewis, 
1978). 

In the past, 
public agencies 
responsible for 
resource man- 
agement have 
placed consider- 
able emphasis 
on the suppres- 
sion of fire in 
attempts to pro- 
tect timber sup- 
plies, recreation- 
al pursuits, watersheds, and rural communities. Ironically, 
the result of decades of fire suppression, now has resource 
managers searching for a means through which they can 
maintain important native grasslands. 

Authors are Range Ecologists, Forest Management Division, 9920- 
lO8St, Edmonton, Alta. T5K 2M4 and Range Forester, Land and Forest 
Service, Box 1720, Rocky Mountain House, Alta. TOM iTO. 

Prescribed Burning for Range Improvement 
A trial project to evaluate burning as a range improve. 

ment tool was set up in 1984. A portion of the Clearwater 
Range Allotment, locally known as the Seven Mile Flats 
(Figure 1), was prescription burned by the Alberta Forest 
Service. The valley floor consisted of a floodplain which haci 
been extensively colonized by shrubby species, mostly bog 
birch (Betula glandulosa). Bog birch occurs in the northern 
and central eastern slopes of the Rocky Mountains, ranging 
from the lower foothills into the subalpine, often forming thick- 
et communities together with willow. On this site, shrubby 
cinquefoil was also present. The dominant forage species 

were foothills 
rough fescue 
slender wheat- 
grass and dryland 
sedges. These 
sites are typical ot 

the Foothills 
Natural regior 
and the Upper 
Foothills subre- 
gion of Alberta 
(Alberta Environ- 
mental Protection 
1994). 

The objectives 
were to: 1) deter 
mine any changes 
in the species 
composition and 
vigor, of both thE 

forage understory 
and shrub over 
story as a result o 
prescribed burn 
ing, 2) evaluatE' 
burning as a tool 
for improving 

non-woody forage production on bog birch encroached 
areas, thereby increasing the potential for livestock grazing 
3) formulate recommendations as to which prescribed burn 
ing practices lead to a greater degree of shrub control and 
grassy regrowth in the valley bottoms of west central 
Alberta's Rocky Mountain Forest Reserve. 

The project area was initially burned in 1984 under a Urn 
ited burning window. Followup, more effective burns, took 
place in 1987 and 1993 under warmer, drier, less humid 
conditions (Table 1). 

Fig. 1. Overview of Seven Mile Flats grazing unit containing the burn. This picture is typical of the 
valley bottoms throughout the Upper Foothills subregion of Alberta. 
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Table 1. Burn conditions. 

1984 1987 1993 

bate Apr30 May 7 May 3 

Temperature 8°C 30°C 16°C 

Relative humidity 54% 8% 17% 

Wind speed (Mph) NE,18 W,15 SE,7 
Fine Fuel Moisture 
Content (FFMC) 87 92 93 

Initial Spread 
Index (ISI) 4 15 11 

Area (acres) 70 70 70 

Stem density and canopy cover of bog birch were record- 
ed every year except in 1987 when the site was reburned. 
The canopy cover of forbs, grasses, and shrubs were also 
recorded on four permanent transects. 

Impact on the Shrub Community. 
The annual growth of the shrubs at the burn site declined 

moderately the year after the initial burn. Two years follow- 

ing the initial burn in 1984, both the annual growth and 
stem densities had increased sharply to above pre-burn 
levels (Figure 2). 

During the first burn, the moderate humidity and low air 
temperatures at ignition resulted in a cooler, less intense 
surface burn. Consequently, heat was not sustained long 
enough to penetrate and kill the shrub basal crowns with 

abundant resprouting, resulting in higher stem densities, 
canopy cover, and annual growth. 

For the second and third burn in 1987 and 1993, air tem- 
peratures were higher and humidities lower. This resulted 
in a very intense fire which penetrated deeper into the duff 
layer and shrub crowns. High fire temperatures were a 
result of increased accumulation of grass and forb material 
underneath individual shrub colonies due to the inability of 
cattle to access forage supplies located underneath the 
shrub cover. Figures 3 and 4 illustrate the affect of three 
burns in reducing the overall shrub canopy on the site over 
a ten year period. 

Despite the favorable decline in shrub growth immediate- 
ly after the second and third burns, shrub regrowth contin- 
ued to increase in 1992, after the second burn, and in 1994 
after the third burn. Although the increase in shrub growth 
was not to the same degree as after the initial burn in 1984. 

Regrowth was marked by large increases in stem density, 
indicating that while the low lying remnant shrubs were no 

longer tall enough to inhibit livestock movement, they main- 
tained the potential to regain problematic status with contin- 
ued regrowth. Shrubby regrowth from the birch will likely 
continue to accelerate unless periodic burning is undertak- 
en to ensure that the shrub community remains in check. 

Non-Woody Species Response. 
The key impacts of the burns in 1987 and 1993, was a 

significant decline in rough fescue cover. Fires that pene- 
trate the duff layer sear fescue and wheatgrass crowns and 
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Fig. 2. Canopy cover (%) and stem density of bog birch (Betula glandulosa) for ten years, with burns occurring in 1984, 1987, and 1993. 
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growing points. Bunchgrasses are a 
cause for concern when burning 
because their growing points are ele- 
vated above the soil surface with 
recovery taking several years. Thus, 
while the type of burn in 1987 and 
1993 was damaging to the bog birch, 
it was also detrimental to the desir- 
able forage grasses. This trade-oil 
means that the interval time between 
burns must be a compromise 
between minimizing bunchgrass 
damage and facilitating their recov- 
ery, while still controlling the birch in 
the long term. 

Another set of factors that con- 
tribute to the low Fescue cover 
include the timing and pattern of 
grazing. The 70 acre burn area is sit- 
uated within an extensive valley bot- 
tomland which is managed as a sin- 
gle grazing cell (Figure 1). The area 
is grazed in rotation on a yearly bask; 
beginning with a two week period in 
the latter half of June. The area can- 
not be feasibly subdivided without 
incurring significant additional costs. 
Despite riding by ranchers to dis- 
perse the livestock, cattle tend to 
congregate on the burned area, par- 
ticularly in the spring. 

This process accelerates the 
reduction in vigor and composition 
among fescue and other sensitive 
plant species and is an important 
consideration in any burning pro- 
gram. While bunchgrasses did not 
fare well after the burns, sedges, 
particularly graceful sedge (Carex 
praegracilis), increased. These 
sedges have creeping rhizomes with 
growing points well protected below 
the soil surface. This allows them to 
recover quickly following a fire. In 
addition, the low growth form of 
these upland sedges make these 
plants more resistant to grazing. 
These species increase from the 
competitive advantage they gain 
during both prescribed burning and 
spring grazing. 

Forb species found to increase 
prominently after the burn included 
yarrow (Achillea millefolium) 
Lindley's aster (Aster diiolatus) and 
three flowered avens (Geum trific- 
rum) probably due to their ability to 

FIg. 3. Prior to burning in 1984 the stem density of bog birch was low and canopy cover was 
high. 

Fig. 4. Burning initially lowered stem density and canopy cover, but two to four years after burning 
stem density and canopy cover had increased to near preburn levels. 
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withstand fire and/or effectively utilize the ash seedbed. 
Bearberry (Arctostaphylos uva-ursi) appears to be very 
susceptible to burning declining to almost zero after the 
third burn. 

Burn Evaluation 
The burn project on the Clearwater Grazing Allotment 

had both positive and negative impacts on the area. 
A. Advantages: 

1. Effective Decrease in Competition from Shrubs. 
Shrub cover, stem densities, and annual growth were all 
reduced in the shrub community as a result of burning. 

2. Improved Access To Forage.The removal of shrub 
cover improved cattle access to all sources of available for- 
age. In addition, livestock were more free to move about 
the area rather than remain along the trails. 

B. Disadvantages: 

1. Abundant Shrub Regrowth. 

Regrowth of the bog birch continues to occur several 
years after burning. A burning program aimed at completely 
eliminating the shrubs is likely uneconomical and unrealis- 
tic. Periodic reburning (eg. 3—5 year interval) will minimize 
the bog birch regrowth. 

2. Livestock Distribution Problems. 

Localized over use was a problem while livestock were in 
the grazing cell containing the burn. Cattle preferred to 
graze the 70 acre improvement area over all other areas. 
To prevent localized overuse of any particular improvement 
area, burns should be laid out to maximize coverage within 
a grazing unit. Large scale burns not only limit livestock 
congregation by reducing the potential for selectivity, but 
also reduce the overall cost of burning per acre. This 
process does involve intensive planning and is accompa- 
nied by an increase in risk (eg. wildfire potential). 

3. Reduction in Rough Fescue. 

A significant problem was the reduction in rough fescue 
on the site. This may have occurred as a result of the burns 
themselves, or from the intensive localized grazing taking 
place. 

Burns should be timed far enough apart to facilitate prop- 
er shrub control while minimizing the damage to bunch- 
grasses and allowing for their sufficient recovery in the 
community. 

Continuing work is needed to determine this optimum 
burning interval to minimize the economic and ecological 
costs. 

To help ensure that the burning interval and effectiveness 
of shrub control are both maximized, burns should be 
deferred in the spring until environmental conditions near 
optimum are reached. Very low humidities (eg. <15%) and 
moderate to high ambient air temperatures (eg. 20 to 30 
degrees C) are two important factors that contribute 

towards producing a fire more effective at killing the shrub 
crowns. 

Grazing should be deferred and/or rotated among other 
grazing units, particularly early in the growing season and 
immediately following a burn. This will encourage bunch- 
grass recovery and protect key forage species. 

Burning As An Acceptable Tool In Range Management. 
The factor that will likely play the most important role in 

the future use of prescribed burns, is the willingness of 
resource managers to understand and appreciate the 
importance of fire in maintaining desired ecosystems. The 
philosophy of using fire on a regular basis to manage 
rangelands must become more widely accepted in the 
management of our native grasslands in the Alberta 
foothills and Rocky Mountains. 

The native grasslands and forage supplies available to 
livestock producers, backcountry horse riders, and wildlife, 
are significant. These same resources however, are rapidly 
becoming less accessible and productive as our ecosys- 
tems continue to undergo slow and steady change through- 
out Alberta's Forest Reserve. The implementation of a long 
term, large scale burning policy and strategy is critical if this 
resource is to be maintained for generations to come. 
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Barb Goatgrass: A Threat to California Rangelands 

A. Peters, D.E. Johnson and M.R. George 

Barb goatgrass (Aegilops triuncialis L.) is a noxious weed 
that is invading California's rangelands. This species 
evolved in Eurasia and was accidentally introduced to 
California in the early 1900s. Barb goatgrass was first 
noticed in 1914 on the border of Eldorado and Sacramento 
counties (Kennedy 1928). It first appeared after cattle from 
Mexico were imported and pastured. Within several years it 
had spread to several other counties in California. 

Morphology & Physiology 
Barb goatgrass is an annual grass with stiff, erect culms 

8—16 inches tall. In late spring, plants produce 3—5 large 
spikelets on cylindrical spikes (Figures 1 and 2). Glumes 
are very tough, each ending in three stiff and spreading 
long awns. The spikes tend to remain together through the 
summer and break into individual spikelets when soaked by 
fall rains (Crampton 1974). Awns are barbed so the sharp 
base of the spikelet penetrates through the thatch and then 
into the ground (Talbot and Smith 1930). Seeds normally 
germinate within the spikelet which often remains among 
the roots of the barb goatgrass plant (Figure 2). 

In California, barb goatgrass normally "greens up" in 
February and begins to ripen in late June, but timing is 
dependent on seasonal rainfall and temperature. Barb 
goatgrass matures later than most of the other common 
annual grasses. In late spring, its reddish or purplish heads 
are easily distinguished from other drier associated grasses 
so that patches of barb goatgrass are easily seen on hill- 
sides. 

Talbot and Smith (1930) reported that seeds may remain 
dormant for two or more seasons before germinating; how- 
ever, recent work suggests that they may remain dormant 
for up to 5 years. Seeds of the related species, jointed 
goatgrass, can remain dormant in the soil up to five years 
with nearly 100% germinability (Willis et al., 1988). In an 
experiment conducted by Peters (1994) only 40% of barb 
goatgrass seeds within the intact seedhead germinated 
during a 28 day period with optimal conditions; however, 
seeds with the glumes removed germinated quickly and 

Authors are Livestock, Dairy and Forages Extension Agent, Oregon 
State University, 290 N. Central, Coquille, Ore. 97423; Associate 
Professor, Department of Rangeland Resources, Oregon State University, 
Corvallis, 97331-2218; and Extension Range and Pasture specialist, 
Department of Agronomy and Range Science, University of California, 
Davis 95616. 

This research was supported by the Oregon Agricultural Experiment 
Station, Oregon State University, Corvallis and the University of California 
Agricultural Research Station, Davis 95616. Approved as journal paper 
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completely (90%) at temperatures from 5° to 25°C. 
As shown in Table 1, barb goatgrass roots grow more 

rapidly and to a greater depth than soft chess, medusahead 
rye, and subterranean clover. Slender wild oats roots grow 
deeper but spread less. Barb goatgrass normally develops 
three roots from the seed, which quickly occupy a large soil 
volume. This adaptation probably enhances the plant's 
competitiveness and its ability to occupy a site. Shoots and 

Fig. 1. Barb Goatgrass. Mature barb goatgrass plant with seed- 
head and seeds (from Kennedy 1928). 
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leaf area of barb goatgrass also develop rapidly (Table 1). 
Rapid growth, low palatability, and deeply penetrating roots 
give this weedy species a dominant place in many 
California plant communities. 

Problems with Barb Goatgrass 
Barb goatgrass has become a serious range weed which 

can reduce livestock forage production from 50 to more 
than 75 percent (Jacobsen 1929). It not only crowds out 
desirable forage species (Crampton 1974) but also causes 
mechanical injury to cattle, sheep, dogs, and deer because 
of its sharp spikelets and barbed awns. Livestock try to 
avoid even walking through mature barb goatgrass patch- 
es. A report from Calaveras County, California, in 1927 

stated that "the very pointed fruit entered the eyes of hogs, 
penetrating to the brain and causing death" (Kennedy 
1928). Forage value of the plant is negligible, although 
horses may derive some nutritional benefit (Talbot and 
Smith 1930). Kennedy (1928) noted that stock eat sparingly 
even of the young grass and entirely avoid grazing the 
mature plant. 

Goatgrass is easily dispersed. Awns can be carried in the 
wool of sheep or hair of deer, cattle and horses, transport- 
ed by water, vehicles, clothing, or windblown along bare 
ground (Talbot and Smith 1930). Barb goatgrass is expand- 
ing its range annually. New areas are being reported and 
existing infestations are increasing in size (Figure 3). 
Although barb goatgrass has been documented as occur- 
ring only in California and Pennsylvania, it is quite likely 
that undiscovered or unreported infestations exist in other 
locations. The range of barb goatgrass is moving in a 
northerly direction in California. Oregon will likely have a 

goatgrass problem if control measures in California are not 
found and implemented. 

Barb goatgrass first appears as scattered plants which 
rapidly multiply into solid patches (Kennedy 1928). 
Infestation of several acres develop "in which goatgrass 
comprises from 50 to 70%, and upwards, of the thick carpet 
of vegetation" (Talbot and Smith 1930). Foothill rangelands, 
whose flora is mainly composed of annual grasses and 
forbs, native-hay meadows, and grain fields are all areas 
where goatgrass has invaded (Figure 4). Cultivated lands 
can also be invaded (Kennedy 1928). The plant thrives on 
both open grasslands as well as oak woodlands. It occurs 
in level, rolling, and rough country on various classes of soil 
and at various elevations. Dense stands have also been 

Fig. 2. Barb goatgrass (Aegilops triuncialis L.) seedheads. 

1973 1995 

Fig. 3. Expansion of Goatgrass. Maps of California showing the expansion of barb goatgrass between the years 1973 and 1995. Maps 
are courtesy of Mr. Tom Fuller and Mr. Doug Barbe, Botany Laboratory, California Department of Food and Agriculture, Sacramento, 
California. 
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Table 1. Mean maximum rooting depth, area on glass sided boxes that contained roots, and shoot height of five plants of each species. 
Plants were grown In potting soil in inclined glass sided boxes, watered daily, and measured 25 days after germination. Barb goat- 
grass growth was compared to each of the other species and the probability that they were similar was calculated. 

Plant Species Maximum P1 Observed P Shoot P Leaf P 

Rooting for Rooting for Height for Area for 
Depth Root Area Root Shoot Leaf 

Depth Area Ht. Area 

(cm) (cm2) (cm) (cm2) 
Barb goatgrass 34.1 22.29 24.2 5.32 
Medusahead rye 21.9 0.097 1.02 0.014 16.5 0.001 0.85 0.001 
Soft chess 23.3 0.136 0.70 0.015 14.4 0.001 0.82 0.001 
Subclover 15.5 0.028 14.28 0.269 4.0 0.001 2.73 0.040 
Slender wild oats 37.6 0.627 2.83 0.028 22.2 0.134 7.51 0.038 

of significance f or a contrast betwe en barb goatgr ass and the speci es in each row. 

observed on thin, gravelly soils (Talbot and Smith 1930). 
Within twenty years barb goatgrass can expand from a sin- 
gle infestation to dominance of a ranch. 

Control Measures 
Barb goatgrass is designated "B" in the classification of 

noxious weed species in Californja. A "B" rating requires 
intensive control or eradication, where feasible, at the 
County level. Quarantine or other holding action is at the 
discretion of the California Agriculture Commissioner 
(McCaskill 1977). 

Grazing, mowing, burning, and herbicide treatments are 
all potential control methods for goatgrass. Munz and Keck 
(1975) state that although cattle generally avoid goatgrass 
on rangelands, if the goatgrass infested areas are heavily 
grazed, the infestation may be reduced. Talbot and Smith 
(1930) found that mowing alone is ineffective, since very 
short or bent-over seed stalks are missed. Ironically, mow- 
ing may encourage barb goatgrass, because mowed plants 
"stool out" and produce seed within a month after cutting. 

Mowing combined with other treatments may be effective, 
however. Talbot and Smith (1930) suggest that burning 
may be the cheapest and most practical method of control 
on large areas of infested land that cannot be grazed suffi- 
ciently close to prevent goatgrass seeds from ripening. 
Burning when plants are dry is only a partial remedy since 
the beards may be singed without destroying the seed 
(Kennedy 1928). 

Glyphosate (Roundup) applied at 1 lb ai/acre is an effec- 
tive method of controlling barb goatgrass on rangelands 
(Peters 1994). The area should then be reseeded with an 
adapted perennial grass/clover mixture. More research 
needs to be completed on two fronts: control methods for 
barb goatgrass and revegetation techniques for desirable 
species that are able to replace barb goatgrass. 
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Drought and Low Cattle Prices: Hardship for New 
Mexico Ranchers 

Jerry L. Holechek 

Overall New Mexico received about 27% above average 
precipitation for the 1984—1993 period, making it one of the 
wettest periods on record (Table 1). Data from experimen- 
tal ranges in the state indicate all this extra rain nearly dou- 
bled forage production during the early 1 990s compared to 
the early 1980s. At the same time superior forage condi- 
tions prevailed, cattle prices ranged between $85-100/CWT 
compared to the $60-65/CWT bottom in 1986. However 
nothing lasts forever. This historically has been quite true 
for cattle prices and climatic conditions in New Mexico. 
During the summer of 1994 severe drought (less than 50% 
of average rainfall) returned to southern New Mexico and at 
the same time cattle prices dropped about 25% from the 
1992—93 peak. Both conditions caught most New Mexico 
ranchers off guard. Many ranchers were forced to liquidate 
50% or more of their herd during the summer and fall of 
1994 due to lack of forage. New Mexico beef cattle num- 
bers in late 1993 were about the same as the 10 year aver- 
age (USDA 1993). 

The question arising from all this is whether drought and 
low cattle prices were predictable and what the future may 
hold. Long term climatic data dating to the early 1 900s from 
the USDA-Jornada Experimental Range near Las Cruces 
and other locations in the state show about 3 years out of 
every 10 are characterized by less than 75% of average 
growing season precipitation (USDA 1987, Betancourt et al. 
1993). In 2 of these years less than 60% of normal precipi- 
tation can be expected. Another phenomena is that 20 year 
periods of above average precipitation tend to alternate 
with 20 year periods of below average precipitation. The 
1910—1 930 and 1950—1970 periods were abnormally dry 
while the 1930—1950 and 1970—1990 periods were abnor- 
mally wet. Archeological evidence going back 1,000 years 
supports more recent climatological data in showing that 
most of New Mexico is characterized by alternating wet and 
dry periods that last 20—25 years. On this basis it appears 
probable that the next 15—20 years will receive below aver- 
age precipitation. An important aspect of past climatological 
data is that dry years tend to cluster together with a typical 
pattern of 2 dry years followed by an average year and then 
another dry year before the drought finally breaks. Long 
term climatic data from south Texas validate the pattern 
I've described for New Mexico (Norwine and Bingham 
1985). 

Table 1. Precipitation in New Mexico by region for the 1984 
through 1993 period. 

Year 

Region - New Mexic& 
South- North- Central North- South- 
west west mountains east west 

inches 
1984 16.9 12.3 20.9 20.2 20.5 
1985 15.9 13.5 22.0 20.1 17.1 
1986 17.5 16.7 23.4 22.4 24.3 
1987 12.1 12.5 19.4 17.9 16.0 
1988 14.4 12.3 21.1 19.1 15.3 
1989 8.8 6.8 13.4 15.0 10.0 
1990 14.9 14.3 20.3 16.3 13.1 
1991 17.4 11.8 23.0 23.1 20.2 
1992 14.8 13.3 18.1 16.3 16.2 
1993 12.0 12.7 17.1 16.3 11.2 

10 year 
average 14.5 12.6 20.1 18.7 16.4 

Long term 
average 10.5 10.4 16.2 14.8 13.0 

% departure 
1984-1995 

from average in 
+37.4 +21.9 +23.8 +25.7 +26.6 

"Overall New Mexico received about 27% above average precipitation for the 
1984—1993 period. 

are National Oceanic and Atmospheric Administration annual reports. 

Presently Federal Reserve Chairman Alan Greenspan is 
running a tight monetary policy. Based on reports in the 
"Western Beef Producer" continued increases in cattle 
numbers in the plains states are likely into 1996. Most com- 
modity reports indicate no real year over year improvement 
in beef cattle prices until 1997 or 1998 although some 
increase above the present $66/CWT for live cattle is likely 
in the near term. 

Cattle price lows have generally coincided with drought 
periods in New Mexico. Historically the cycle in cattle prices 
has involved about 6-7 up years followed by 3-5 down 
years (Holechek et al. 1994a). Wars and/or a loose mone- 
tary policy (1970s) by the Federal Reserve have increased 
cattle prices while peace and tight money (1980s) have 
generally depressed cattle prices. In other words cattle 
ranchers are favored by inflation. Under the above scenario 
it would seem prudent for New Mexico ranchers, particular- 
ly those in the southern part of the state and with high debt 
levels, to avoid loading up on cattle under the hope that 
both rainfall and cattle prices will greatly increase in the 
next few years. 

Considerable research reviewed by Vallentine (1990) and 

Author is with the Department of Animal and Range Sciences New 
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Holechek et al. (1995) shows rangelands conservatively 
stocked produce much more forage during and after 
drought than those receiving heavy use. In New Mexico this 
has been documented on the College Ranch (Holechek et 
al. 1994b) and the Fort Stanton (Pieper et al. 1991) experi- 
mental ranges. 

Generally cattle ranching in New Mexico and other west- 
ern states has been characterized by cycles of boom and 
bust. After 3 or 4 years of low cattle prices and drought, 
most ranchers are understocked when rainfall conditions 
improve. This is due to low availability of breeding females 
and the high prices required to replace the breeding herd 
with animals of reasonable quality. Lack of credit generally 
restricts ranch expansion during the bottom as cattle cycle 
and business cycle busts generally coincide (Holechek et 
al. 1 994a). The initial 3—5 years after drought result in con- 
siderable range recovery but eventually higher rainfall and 
cattle prices restore rancher confidence and optimism. This 
causes many ranchers to maximize their herds at the very 
time when they should be reducing them. The federal gov- 
ernment serves as an accomplice in this game of brinkman- 
ship. USDA programs provide ranchers with emergency 
feed in drought years and cost sharing (50—70%) for range 
improvement and development projects. These programs 
encourage maximal stocking and heavier capitalization of 
the ranch with watering points, fence, brush control, etc., 
than would otherwise occur. Most of this increase in capital- 
ization occurs towards the end of the expansion phase of 
the business cycle when credit is readily available and cat- 
tle prices are high. 

During this process there is a general failure to realize 
that under arid conditions, heavy ranch capitalization and 
the associated stocking rate increases are nearly always 
losing propositions. Not only does the rancher end up out of 
grass and loaded down with debt and cattle when the econ- 
omy goes into recession but there are other subtleties that 
further undermine the heavy capitalization approach. After 
a forced sell off during drought its very difficult to find live- 
stock that will as efficiently use the range as those born and 
reared on the area. Livestock unfamiliar with a ranch must 
gain experience with both new terrain and forage species. 
This lack of experience undoubtedly results in lower calf 
crops, lower calf gains, and higher death loss than would 
otherwise occur. Another serious problem is that new ani- 
mals can and often do carry disease that quickly infects 
what remains of the former breeding herd. 

Even in years of good rainfall research on the Fort 
Stanton Range and the College Ranch in southcentral New 
Mexico shows higher calf crops (5—15%) and weaning 
weights (25—50 Ibs) from conservatively stocked pastures 
compared to those more heavily grazed (Holechek 1992, 
Pieper et al. 1991). Economic analyses indicate the 
increased cattle performance on the conservatively stocked 
pastures more than offset the benefits of lower fixed costs 
and increased use of forage that occur under heavy stock- 
ing (Holechek 1992, Holechek 1994). 

Under the best of conditions arid land ranching is a low 

reward/high risk proposition compared to alternative invest- 
ments. At the start of the last cattle cycle in 1985 when 
New Mexico ranch values and cattle prices were at a bot- 
tom, a 1 million dollar investment in a Chihuahuan desert 
cattle ranch would have returned about $810,000 by 1994 
($400,000 from cattle and $410,000 from ranch apprecia- 
tion). In comparison the S&P 500 stock index would have 
returned $1,871,000 while the return from 30 year U.S. 
treasury bonds at 7.5% interest would be $1,061,000. 

I recognize that profit is not necessarily the main reason 
why people buy cattle ranches. However the various shake- 
outs in the ranching industry such as in the mid-1980s 
when about 50% of the ranches in New Mexico were sold 
demonstrate the fallacy of sinking all discretionary funds 
into the ranch and/or using leverage to finance range devel- 
opment and improvement projects to amplify returns from 
livestock. A better approach would be to place discretionary 
funds in the stock and bond markets so assets and income 
would be diversified. Between January 1 and December 31, 
1995, the S&P 500 stock index was up about 33% and 30 
year U.S. treasury bonds were up 15% while live cattle 
prices were down 15%. 

Historically the stock market in the United States has 
averaged 10% return per year. New Mexico ranches have 
yielded about a 3% average annual return on capital invest- 
ment but there have periods such as World War I, World 
War II and the 1970s when returns were 5—10%. Generally 
cattle prices and ranching returns have been more volatile 
than returns from the S&P 500 stock index. After careful 
screening of various management alternatives using a best 
case scenario I have found it nearly impossible to find a 
specialized grazing system or a brush control practice that 
will equal an S&P 500 index mutual fund if the manager 
had a 10—30 year time horizon (Holechek 1992). When 
adjustments are made for risk and liquidity the risk/reward 
ratio's become even more unfavorable for range improve- 
ments compared to the stock market. An investor who 
selected a high growth mutual fund such as Fidelity 
Magellan or a foreign stock index fund would have received 
a 14—18% return with less volatility than returns from most 
range improvements (Table 2). While I recognize some 
ranch managers might select a grazing system or brush 
control practice for reasons other than financial return, I 
believe that responsible range consultants must make sure 
that ranchers they advise understand their investment alter- 
natives. 

In most of the western United States a low input 
approach to ranching and range management will provide 
the most profit with the least risk. It also has a lot of bene- 
fits for soil, vegetation, and wildlife. Under this strategy a 
rancher applies a conservative stocking rate, a season long 
or simple rotation grazing system, and a 2—4 mile spacing 
of watering points (Holechek 1992). The focus is more on 
the animal side of the equation with breeding, health care 
and supplemental feeding programs receiving emphasis. 
Rotation of access to watering points can be used to mini- 
mize sacrifice areas and improve distribution. 
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Average Annu 
Category 

al 15 Year Return 
Return 

Stocks1 % 

S&P 500 index funds 
Aggressive growth funds 
Growth funds 
Growth income funds 
International equity funds 
Balanced funds 
Metals funds 
Utilities funds 

Bonds1 
Government bond funds 
Corporate bond funds 
High-Yield (junk) funds 
Money market funds 
Municipal bond funds 

Cattle Ranches2 
250 AU - Chihuahuan Desert 

Cattle Ranch1 1.3 % return on cattle + (-3.0 to -4.0% return on 
ranch purchase value) 

250 AU - Shortgrass Prairie 
Cattle Ranch 3.6 % return on cattle + (-0.5% return on ranch 

purchase value) 
1Source: Williamson 1995. 
2Sources: Holechek 1992, Holechek and Hawkes 1993, New Mexico Agr. Exp. 
Sta. Reports. 

Areas away from water and with rugged terrain that are 
poorly used in most years serve as a forage reserve in 
drought. Water can often be hauled if necessary to use this 
reserve. High risk, active range management practices 
such as fertilization, brush control or seeding would be 
avoided or reserved for extraordinary situations where a 
seasonal bottleneck in forage supplies severely compro- 
mises the efficiency of the ranch or added income from 
wildlife or recreation justify the practice. Minimal investment 
in infrastructure reduces maintenance and depreciation 
costs and frees up capital that can be used for purchase of 
teed in drought or invested in liquid assets such as stocks 
and bonds. When drought and low cattle prices strike, our 
low input rancher will have the forage and capital reserves 
to avoid a forced livestock liquidation at giveaway prices 
and later repurchase at what seems like highway robbery. I 
consider development and application of financial skills a 
crucial part of low input ranching. 

The next few years could be quite challenging to ranchers 
in New Mexico and several other parts of the West. Many 
forces are coming together that probably will make the 
1990s a time of transition for the western ranching industry. 
We are in a period when traditional ranching operations are 

becoming less profitable due to huge increases in world 
beef supplies and rising production costs (Holechek and 
Hawkes 1993, Workman and Evans 1993). At the same 
time demand is increasing for non-traditional rangeland 
products such as wildlife for viewing and hunting, dude 
ranching, homesites, pack trips, non-traditional animals 
(ostriches, llamas, bison, rodeo livestock) and native plants 

for xero-scaping. At no time does enterprise and income 
diversification along with risk aversion appear more impor- 
tant for survival of western ranchers than at present. 
Ranchers with sophisticated financial skills will have a 
tremendous competitive advantage over those who try 
operate without this kind of knowledge. 
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Changes in Piñon-Juniper Vegetation: A Brief History 

Reg Ernst and Rex D. Pieper 

A major goal in managing piñon-juniper communities is 

maintaining or reducing tree density and the amount of 
area occupied by piñon-juniper vegetation (Springfield 
1976, West 1984). Eleven piñon species and 6 juniper 
species occur in the Southwest, but only 2 piñons—single- 
leaf and Rocky Mountain (Pinus monophylla and Pinus 
edulis)—and 3 junipers—alligator, one-seed, and Utah 
(Juniperus deppeana, Juniperus monosperma, and 
Juniperus osteosperma)—are found in woodlands in piñon- 
juniper communities (Lanner 1981). 

The piñon-juniper community, sometimes called the 
pygmy conifer woodland because of the low stature of the 
piñon and juniper trees, comprises approximately 76 million 
acres. This community encompasses areas of the Great 
Basin (to 42°N), Baja California, the Colorado Plateau, the 

Rocky Mountains, and the Sonoran and Chihuahuan 
Deserts. It extends southward to the states of Jalisco and 
Puebla in Mexico (to 18°N) (Wells 1987). Piñon and juniper 
trees grow together (Kline 1993) and have a broad ecologi- 
cal amplitude that allows them to compete in a variety of 
plant communities. 

Studies indicate that piñon-juniper communities are 
encroaching on native grassland and displacing natural 
meadows and clearings within the piñon-juniper complex. 
Reasons cited for this increase are heavy grazing, fire sup- 
pression, and climatic change (Springfield 1976). 

Prehistoric land use by Native Americans caused 
changes in the piñon-juniper community, but these distur- 
bances were local patches near their settlements (Baker et 
al. 1988). Spanish explorers introduced livestock to the 
piñon-juniper community, but livestock grazing during 
Spanish occupation was limited to areas near settlements 
and along the trade and travel corridors linking southwest- 
ern settlements with Mexico. 

The availability of mechanical and labor resources follow- 
ing the Second World War spurred range renovation pro- 
jects to provide additional grazing for livestock. In the 
piñon-juniper woodland these projects consisted of chain- 
ing or cabling large tracts of land. Many projects failed to 
provide a long-term source of forage for livestock (Gotttried 
and Severson 1993) and may have had a negative effect 
on wildlife habitat (West 1984). 

The piñon-juniper region is comprised of morphologically 
different ecosystems across a heterogenous landscape 

with a history of natural and induced disturbance regimes. 
This paper discusses how past climatic, environmental, and 
anthropogenic factors in these regions have altered and 
continue to alter the landscape. 

Paleoclimatology 
Pines originated during the great drought from 60 million 

to 30 million years BP (Lanner 1981) and since that time 
have evolved into various species, tolerant of a wide range 
of environmental conditions and capable of occupying a 
variety of habitats. The Paleostructure and historical struc- 
ture of a piñon-juniper community likely consisted of a 
matrix of large, open grassland meadows interspersed with 
savannas and patches of piñon-juniper woodlands restrict- 
ed to rocky ridges (Wright et al. 1979). 

The advancing and retreating ice flows ice during the 
glacial and inter-glacial periods caused corresponding 
changes in climatic conditions. During the cooler, more 
mesic conditions of the glacial periods, piñons occupied 
areas in what are now the desert regions of the Southwest 
(Betancourt 1987). They were absent from the Great Basin 
and Colorado Plateau during full glacial times (West 1984). 
As the glaciers receded and conditions became warmer 
and more xeric, the piñons remained extant by migrating 
above 1,000—1,5000 m in elevation and northward 6° of lati- 
tude (Betancourt et al. 1993, Lanner 1981, Wells 1987). 
Juniper likely followed the same general movement pattern 
(Kline 1993). 

Historical drought has altered the abundance, age, and 
distribution of trees within the piñon-juniper region. The last 
major drought to cause significant mortality of piñon and 
juniper trees in New Mexico occurred during the 1950s 
(Betancourt et al. 1993). 

The present-day piñon-juniper community is situated 
between desert or grassland at lower elevations and pon- 
derosa pine forests at higher elevations, forming broad eco- 
tones along these vegetational and environmental gradi- 
ents (Evans 1988, Pieper 1977). 

Prehistoric Use 
Native American people living in the Southwest occupied 

the piñon-juniper community for the past 10,000 years 
(Cartledge and Propper 1993) because it provided fuel, 
food, medicine, and shelter (Lanner 1981). Previous theo- 
ries suggested indigenous people abandoned some areas 
because of drought, but recent studies conclude that settle- 
ments were abandoned because local piñon and juniper 

Authors are with the bepartment of Animai and Range Sciences, New 
Mexico State University, Las Cruces, N.M. 88003. Contribution from the 
New Mexico Agriculture Experiment Station. 
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resources were depleted (Kohier and Matthews 1988). 
Betancourt et al. (1993) suggest that prehistoric Native 
Americans may have depleted many piñon-juniper 
resources near their settlements, and Van Devender (1987) 
states that prehistoric clearcutting by the Anasazi in Chaco 

Canyon, New Mexico, may have extirpated the Rocky 
Mountain piñon from that area. 

Prior to the arrival of Spanish explorers in the American 
Southwest during the 1 500s, these native Americans relied 
heavily on piñon nuts to provide a storable source of pro- 
tein and energy that could be collected during years of high 
mast production, occurring every 5—6 years (Betancourt et 
al. 1993). 

Historical dietary evidence shows as Native Americans 
were introduced to agriculture by the Spanish increased 
consumption of piñon nuts decreased and consumption of 
corn and beans increased. As the landscape was altered 
by agricultural practices, animal species likely shifted with a 
decrease in interior species (because of reduced wood- 
land) and an increase in edge species favored by a patchy, 
shrubby environment (Cartledge and Propper 1993). 

Spanish Influence 
The piñon-juniper community in New Mexico has been 

grazed continuously since Coronado arrived with livestock 
in the 1500s (Baker et al., 1988, West 1984). The Spanish 
continued to introduce livestock to the American Southwest 
during the next three centuries, and by the end of the 18th 

century there may have been as many as 2 million sheep in 
New Mexico (Flores 1993). Other regions of the Southwest 
were undergoing similar increases in livestock populations. 
Between 1815 and 1830 sheep exports to Mexico from the 
U.S. averaged 200,000 head per year (Wentworth 1948). 
Escaped livestock from Spanish expeditions (particularly 
horses) formed large herds that had a significant impact on 
range resources across the West (Evans 1988). 

Spain administered pastoral lands in Mexico and 
Southwestern U.S. according to the Mexican Mesta. One 
provision of these regulations included punishment to any- 
one found guilty of burning savannas or fields (Dusenberry 
1963). Because reduced fire intensity and frequency is one 
of the major factors affecting the spread of woodlands 
(West 1984, Pieper and Wittie 1990), this law may have 
enabled the early spread of the piñon-juniper community in 
the Southwest. 

Euroamerican Impact 
Perhaps the first significant impact on the piñon-juniper 

community by Euroamericans was by the United States mil- 

itary. Military commanders instructed their men to clear 
patches around the forts to deprive Indians of cover (Evans 
1988). In addition, miners, particularly in Arizona and 
Nevada, relied almost exclusively on the piñon-juniper com- 
munity for mine timbers, charcoal for smelting, and fire- 
wood for cooking and home heating (Evans 1988, Hattori 
and Thompson 1987). Railroads also relied on resources 
from the piñon-juniper community for construction materi- 

als, railway ties, and wood for locomotive fuel. 
Fire suppression and heavy grazing are the reasons most 

often cited for the spread of piñon-juniper vegetation since 
European colonization. Heavy grazing reduces understory 
competition for piñon and junipers and removes the fuel 
required to carry a fire hot enough to kill piñon and juniper 
seedlings. Natural and human-caused fires occurring at fre- 
quent intervals were a major factor in maintaining grass- 
lands by suppressing tree and shrub growth (Pieper and 
Wittie 1990). Fires every 10 to 30 years suppress woodland 
communities and restrict the ecesis of woody species into 

grassland communities (Wright et al. 1979). 
Burkhardt and Tisdale (1976) state that poor range condi- 

tion has little to do with juniper ecesis. They found juniper 
becomes established most readily on productive areas with 

good ground cover, indicating competition may be less 

important than fire suppression in controlling juniper. 
Heavy grazing reduced the protective herbaceous plant 
cover, allowing severe soil erosion. In 1936, the Secretary 
of Agriculture reported that 589 million acres of rangeland 
were suffering serious erosion, and two-thirds of the piñon- 
juniper type range was either materially or severely deplet- 
ed. That same year, estimated grazing capacity on the 
piñon-juniper ranges within the Rio Grande Basin of New 
Mexico was only about half its original size. Presumably, 
other areas of the piñon-juniper region were in a similar 
condition. 

As rangelands degraded and became less productive, 
western livestock owners realized natural ranges required 
protection and regulation if they were to remain a viable 
source of forage. Following Word War I, the science of 
range management was initiated as a curriculum in various 
universities and colleges. Finally, in 1934 after decades of 

range disputes, the open range was brought under govern- 
ment control with the Taylor Grazing Act (Krueger 1988). 

Large and often expensive range improvement projects 
were undertaken in the 60, 70s, and 80s. Some projects 
were successful but others failed for various reasons 

including poor site selection, inadequate followup proce- 
dures, and unfavorable economics. Wildlife managers were 
concerned about loss of wildlife habitat resulting from range 
improvement projects. Though some of these projects may 
have degraded wildlife habitat, installing supplemental 
water and patch clearing of woodlands may have improved 
the habitat for other species. 

Conclusions 

The landscape of the piñon-juniper region has been 

shaped by various forces since the last ice age (circa 
12000 years ago). Climatic change, natural and induced 
fire, a variety of uses by prehistoric and historic humans, 
and more recently, the large-scale clearing of piñon-juniper 
woodlands to increase forage for livestock have all influ- 
enced the distribution and structure of the piñon-juniper 
complex. The current piñon-juniper complex is managed in 

light of these historical changes. 
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Increased social awareness and sensitivity to how public 
lands are used has made natural resource managers 
include ecological as well as economic goals in manage- 
ment objectives. Biodiversity, preserving sensitive species, 
and managing wildlife habitat are becoming more important 
in piñon-juniper management (West 1993). New methods 
of defining, classifying, analyzing, and displaying ecological 
information (i.e., landscape ecology, remote sensing, and 
Geographical Information Systems) may provide the tools 
to make future management of the piñon-juniper type more 
efficient. 
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Do Spray Adjuvants Increase Herbicide Effectiveness on 
Leafy Spurge? 

Rodney G. Lym and Frank A. Manthey 

Leafy spurge is a serious weed problem in range and 
pastures of the Northern Great Plains. It displaces nearly all 
other species and thereby decreases both plant and animal 
biodiversity (Beicher and Wilson, 1989). Leafy spurge cur- 
rently infests over 3.5 million acres in the Northern Great 
Plains and Intermountain West and costs an estimated 
$195 million annually in decreased forage and livestock 
production, decreased wildland and wildlife associated 
recreation, and increased soil and water conservation and 
control costs (Leitch et al, 1994). 

Picloram is the most effective herbicide for leafy spurge 
control and when applied at 0.5 lb/A or less with 2,4-D pro- 
vides better control than picloram applied alone (Lym and 
Messersmith, 1990a). Previous research at North Dakota 
State University has shown that less than 40% of the piclo- 
ram applied to leafy spurge is absorbed and approximately 
5% reaches the roots (Lym and Messersmith, 1 990b; Lym 
and Moxness, 1989). A likely approach for increased piclo- 
ram efficacy for leafy spurge control is to increase absorp- 
tion with an adjuvant and thereby increase the amount of 
picloram translocated to the roots. 

This study evaluated various adjuvants applied with piclo- 
ram and picloram plus 2,4-D for increased leafy spurge 
control compared to the herbicides applied alone. More 
than 130 adjuvants were screened for potential use to 
increase picloram and 2,4-D phytotoxicity to leafy spurge in 

greenhouse studies. Adjuvants with the most potential in 
the greenhouse were further evaluated in a series of field 
trials. 

Greenhouse: 
Spray adjuvants were evaluated for their enhancement of 

picloram and picloram plus 2,4-0 for leafy spurge control. 
Adjuvants (>130) were evaluated from many classes of 
additives. Spray adjuvants alone and with herbicides were 
applied to leafy spurge 4 to 8 inches tall in the vegetative 
growth stage. Oils and solvents which are not water soluble 
were mixed with 10% Atplus 300F emulsifier and were 
applied at 1 quart/acre while surfactants were applied at 
0.5% of total spray volume. Picloram was applied at 1 oz 

(active ingredient)/acre and picloram plus 2,4-D applied at 

0.5 plus 2 oz/acre, respectively. All treatments were applied 
in 17 gallons/acre spray volume. Foliar injury to leafy 
spurge topgrowth was evaluated visually 1, 7, and 14 days 
after treatment. Topgrowth was removed 14 days after 
treatment and the plants were allowed to regrow for four 
weeks. The number of plants that regrew was compared to 
the control. Spray adjuvants that caused foliar injury when 

applied without herbicide were not further evaluated. 

Field: 
Adjuvants that increased picloram or picloram plus 2,4-D 

efficacy on leafy spurge in the greenhouse were further 
evaluated in a series of field experiments. The first experi- 
ment evaluated picloram applied alone or with various 
spray adjuvants as spring- or fall-applied treatments. The 
experiment was established on June 7 and September 19, 
1990 near Valley City, N.D., and June 24 and September 
12, 1990 on the Sheyenne National Grasslands. A second 
experiment evaluated picloram plus 2,4-D applied alone or 
with various spray adjuvants and was established at the 
same locations and dates as the picloram experiment. All 
treatments were reapplied for both experiments on approxi- 
mately the same dates in 1991 and 1992 for a total of three 
annual treatments. 

The herbicides were applied using a tractor-mounted 
sprayer delivering 8.5 gallons/acre at 35 pounds per square 
inch. The plots were 10 by 30 feet in a randomized com- 
plete block design with four replications. Leafy spurge con- 
trol evaluations were based on a visual estimate of percent 
stand reduction as compared to the untreated check. 

The adjuvants evaluated in the field included the com- 
mercial surfactants, X-77, Ll-700, Silwet L-77, Triton CS-7, 
Triton X-100, Triton N-57, and Surftac. Industrial surfac- 
tants evaluated were Gafac RA-600 (free acids of a com- 
plex organic phosphate ester), Emulphor ON-877 (poly- 
oxyethylated fatty alcohol), Mapeg 400 MO (PEG 400 
Monooleate), Pluronic L63 (block copolymers of propylene 
oxide and ethylene oxide), and Tetronic 1504 (block 
copolymers of ethylene oxide and propylene oxide). All 
adjuvants were applied at 0.5% of total spray volume 

except Silwet L-77 plus X-77 were applied at 0.25 pIus 
0.25% of total volume. 

- 
Authors are Professor and Research Associate, Plant Sciences Dept., 

North Dakota State Univ., Fargo, ND 58105. 
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Andings injury did not always result in an equivalent reduction of 
leafy spurge regrowth. For example, picloram plus 2,4-D 

Greenhouse: applied with SunSpray 11 N resulted in 82% foliar injury but 
Oil and surfactant spray adjuvants generally enhanced all plants regrew. Regrowth generally was reduced more by 

foliar injury from picloram or picloram plus 2,4-D compared adjuvants applied with picloram plus 2,4-D than adjuvants to the herbicides applied without an adjuvant (Table 1). As applied with picloram alone. Adjuvant treatments that 
commonly occurs with perennial weeds, the level of foliar resulted in 50% or less regrowth included anionic and non- 

Table 1. Spray adjuvants evaluated for their enhancement of picloram and picloram plus 2,4-D for leafy spurge control In the green- 
house. Only commonly available adjuvants and those that resulted in 50% or less regrowth (printed in bold) are listeda. 

None 16 
PETROLEUM OIL/SOLVENT 
Norparl5 Exxon 60 
SunSpray uN SUNOCO 57 
VEGETABLE OIL 
Linseed Cargill 67 
Soybean Cargill 78 
MODIFIED VEGETABLE OIL 
Linseed fatty acids NDSU FIb 
Methylated canola AGSCO FIb 
Methylated sunflower AGSCO FIb 
COMMERCIAL SPRAY ADJUVANT 
Dash BASF FIb 
Surfactant WK DuPont 84 
Ortho X-77 Chevron 52 
Ll-700 Loveland 55 
Triton CS-7 Rohm and 60 

Haas 
Herbex UnknownC 64 
Surfel Rhone- 

Poulenc 
MCA Labs 58 lnhance 

SCI-40 (acid 
butter) 
SlIwet L77 
Activater 90 
Surphtac 

Triton AG-98 

SURFACTANT BLENDS 
Triton X207 

T-Mulz 0 
Triton AG19O 

90 22 95 NONIONIC SURFACTANT 
Alcohol ethoxylate 

87 82 50 39% EO Proctor/Gamble 52 
100 82 100 lgepal C0530 Rhone-Poulenc 70 

Triton AG19O Rohm and Haas 70 
62 79 75 Triton N57 Rohm and Haas 80 
62 81 82 Triton X100 Rohm and Haas 85 

Triton X165 Rohm and Haas 70 
Triton X405 Rohm and Haas 65 
Triton X300 Rohm and Haas 40 
Triton X363M Rohm and Haas 50 
ANIONIC SURFACTANTS 
Witconate P10-59 Witco 

62 75 50 ORGANIC PHOSPHATE ESTER 
75 74 69 Gafac RS71O Rhone-Poulenc 85 
50 71 69 Gafac RS61O Rhone-Poulenc 80 

100 74 55 Gafac RS41O Rhone-Poulenc 70 
Gafac RE61O Rhorte-Poulenc 60 

100 58 50 
70 50 FERTILIZER 

88 50 0 NH4SO4 
Urea 

75 50 31 28-0-0 
100 85 50 10-34-0 
100 60 100 NH4NO3+X77 
100 80 50 Urea +X77 

28-0-0 + X77 
60 60 44 10-34-0 + X77 

Rohm and 62 75 88 50 BLOCK COPOLYMER ETHYLENE 
OXIDE1PROPYLENE OXIDE 

Harcros 53 75 60 31 
Chemical 

Rohm and 
Haas 

88 78 50 
38 74 54 
50 60 69 

100 73 50 
25 90 62 
50 72 75 
50 60 100 
50 78 50 
88 68 25 

68 62 69 42 

25 76 62 
25 73 44 

100 73 19 
50 78 60 

40 75 60 50 
50 75 50 50 
50 75 70 38 
40 88 52 25 
90 88 52 12 
90 75 55 38 
80 62 60 12 
80 75 50 25 

Sponto N71 0 Witco 50 
Sponto AK31 58 Witco 82 
Sponto AK3167 Witco 68 
Sponto 1 40T Witco 67 
Sponto 1 50T Witco 50 
NONIONIC SURFACTANT 
(Polyethylene glycol based) 
Mapeg 400 MOT Mazer 71 

Chemical 
Mapeg 200 MOT Mazer 

Chemical 

87 60 50 BLOCK COPOLYMER PROPYLENE 
62 69 58 OXIDEIET)-IYLENE OXIDE 
50 95 0 Pluronic L62 BASF 70 75 80 88 
75 92 50 MISCELLANEOUS 
87 75 50 Lauryl alcohol Sigma ... ... 60 50 

Surfadone LP100 Rhone-Poulenc 50 75 75 50 

75 77 42 

72 44 

Adjuvant or 
Leafy sourge 

Adjuvant or 
Leafy spurge 

Picloram Pic + 2,4-D Picloram Pic + 2,4-D 
chemical class Source Injury Regrowth Injury Regrowth chemical class Source Injury Regrowth Injury Regrowth 

0/ %----- 

UnknownC 50 
Loveland 50 
Loveland 45 
BreaAg 45 
Service 

Rohm and 71 
Haas 

Haas 

85 25 Pluronic 10R5 BASF 72 75 80 75 

aContact the senior author for a complete list of adjuvants evaluated. 
bAdjuvant resulted in foliar injury and was not further evaluated. 
Cunknown indicates product is no longer manufactured or proprietary rights have been sold to private ownership. 
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ionic surfactants that represent a range of lipophilic and 
hydrophilic chemistries (Table 1). Fertilizers, 28-0-0 and 10- 
34-0, enhanced picloram plus 2,4-D phytotoxicity to leafy 
spurge and reduced regrowth. 

Field: 
Leafy spurge control with picloram or picloram plus 2,4-D 

was similar when annually applied alone or with an adju- 
vant for 3 years (Figures 1 and 2). There was some varia- 
tion in control depending on the growing season and loca- 
tion. However, control was similar regardless of location 36 
months after the first treatment so data have been com- 
bined by experiment over location and adjuvant. 

Leafy spurge control was increased when an adjuvant 
was applied with picloram at 0.25 lb/acre applied in the 
spring 24 months after the first treatment (Figure 1A). The 

0 
12 24 

MONTHS AFTER FIRST TREATMENT 

adjuvants X-77 plus Silwet L-77, Mapeg 400 MO, Gafac 
RA-600, and Emulphor ON-877 tended to increase leafy 
spurge control with picloram more than the other adjuvants 
evaluated (data not shown). However, control was similar 
regardless of adjuvant 36 months after the first treatment 
and averaged 87% control over both locations. 

Control with picloram at 0.5 lb/acre applied in the fall was 
similar regardless whether applied alone or with a spray 
adjuvant at either location (Figure 1 B). Leafy spurge control 
only averaged 70% with the fall-applied picloram treat- 
ments (Figure 1 B) compared to 87%, when spring-applied 
(Figure 1A) even through twice as much herbicide had 
been applied in the fall. 

In the second experiment, no adjuvant increased leafy 
spurge control when applied with picloram plus 2,4-D in the 
spring (Figure 2A). However, several adjuvants including 

W. ADJUvANT - - - - 
- 

0 
12 24 

MONTHS AFTER FIRST TREATMENT 

SPRING APPLIED 

W. ADJUVANT 

SPRING APPLIED 

plc + 2,4-0 

1A 

-J 0 
cc I- z 0 
C-) 

18 

-J 0 
cc I- z 0 0 

12 24 36 

2A 

..-. 
—I 0 
cc 
I— z 0 
C-) 

2B 100 

80- FALL APPLIED 

2 24 36 

100 

80 FALL APPLIED 

60- W ADJUVAN.2 

40- 
PICLORAM 0.5 LB/A 

20 APPLIED ALONE 

-J 0 
cc I- z 0 
C) 

60 - 

40 - 

20 

36 

PlC + 2,4-D 
0.5 + 1 LB/A 

ALONE 

Fig 1. Leafy spurge control in the field with picloram applied annu- 
ally either alone or with various adjuvants for 3 years at two 
locations in North Dakota. Picloram was applied annually at 
0.25 lb/A in the spring (A) or at 0.5 lb/A in the fall (B), and adju- 
vants were applied at 0.5% of total spray volume. 

36 

Fig 2. Leafy spurge control in the field with picloram plus 2,4-0 
applied annually either alone or with various adjuvants 3 years 
at two locations in North Dakota. Picloram plus 2,4-0 were 
applied at 0.25 plus 1 lb/A in the spring (A) or 0.5 plus I lb/A in 
the fall (B), and adjuvants were applied at 0.5% of total spray 
volume. 
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Triton CS7, Ll-700, and Triton N57 tended to decrease con- 
trol when applied with picloram plus 2,4-D compared to the 
herbicides applied alone (data not presented). The combi- 
nation of 2,4-0 plus these adjuvants may have resulted in 
rapid phytotoxicity and reduced picloram translocation to 
the roots and decreased control. 

As with picloram alone, control with picloram plus 2,4-D 
applied in the fall was similar regardless of adjuvant (Figure 
26). Again leafy spurge control was higher when picloram 
plus 2,4-D were spring-applied compared to fall-applied (88 
to 63%) even though the fall treatment contained twice as 
much picloram. 

Summary 

Leafy spurge control with annual picloram or picloram 
plus 2,4-0 treatments was similar whether applied alone or 
with a variety of adjuvants in the field. The increase in con- 
trol when picloram was applied with various adjuvants in 
the greenhouse may have been overcome by picloram 
residue in the soil. Occasionally, a particular adjuvant 
increased control with picloram at one location but the 
increase was not consistent from year to year or location to 

location. This occasional increase in control from the addi- 
tion of an adjuvant may be useful when leafy spurge is 
growing under stress such as very dry or high temperature 
conditions. Under those conditions a commonly used inex- 
pensive adjuvant such as X-77 increased leafy spurge con- 
trol with picloram or picloram plus 2,4-0 as much as the 
more specialized or expensive adjuvants. 
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Keeping the Range in Range Cattle Production 

Ray Banister 

Recently I was talking with a NRCS District 
Conservationist, and I asked him what he had been doing 
lately. He said he was burning land enrolled in the 
Conversation Reserve Program. I asked him why he was 
doing that and he replied, "So cows will graze it." We have 

finally arrived, I thought, we've bred cattle that can't eat old 

grass! 
In our effort to raise beet cattle with higher performance, 

we have raised their nutritional requirement to such a point 
that they are unable to sustain themselves on low quality 
forage like old grass or "litter" as other people call it. 

Litter is of prime importance in grass production and over- 
all ecosystem health. It shades the soil surface, controls 

grasshoppers, holds snow, increases water infiltration, pro- 
tects seedlings, feeds the soil, controls erosion, and pro- 
vides forage in time of drought (Four out of ten years are 

typically considered to be droughts in Eastern Montana). 
Scripture says, "All flesh is grass." (Isaiah 40:6) This 

being the case, we are making a big mistake when man- 
agement is focused primarily on beef production. Grass is 
our crop, and cattle are our combines. To put some of 
these genotypes in regions where they're not adapted to 
the forage resources is like combining wheat with a corn 
header. 

The appearance of fore-gut digesters (ruminants) in the 
fossil record (about 25 million years ago) coincided with an 
increase in the prevalence of grasses. Before then we had 

equine (hind-gut fermenters) for nearly 350 to 400 million 

years that ate anything herbaceous and processed it quick- 
ly though poorly. Yet, the horse didn't inherit the earth, they 
only inherited the public land of the West, but that was 
because of bureaucracy rather than biology. 

Twenty five million years ago saw the development of a 

plentiful forage quantity of grass, of occasional high quality, 
growing everywhere and frequently burned off if nothing ate 
it. 

Today the only time we try to override the ruminant diges- 
tive system of grass-grazed by ruminants is when we want 
milk. (At least more milk.) As soon as we become dairy 
farmers we try to bypass this digestive system, or at least 
components of that system. (In particular the nitrogen 
dynamics of the rumen.) For example, dairy farmers feed 

very high quality hay and bypass protein. 

Author is from Wibaux, Montana. 
-— 

In general, feed quality determines how much feed a cow 
will eat though water, quantity of feed, temperature, and 
palatability are other contributing factors. To a certain 
degree, the higher the crude protein content the more for- 

age she will eat. Protein enhances digestion and thereby 
the velocity of the mass through the gastrointestinal tract. 
The lower the crude protein of a forage the less the cow will 
eat. The mass moves slower and the cow becomes mass 
limited on how much she can eat. 

Knowing this, we can pretty well select the genotype that 
will perform best in a certain region. In the deserts and 
shrublands of the Southwest two forage scenarios exist and 
both support the same cow genotype. Deserts have low 

quality, low quantity forage: shrublands have high quality, 
low quantity forage. Grazed in common or exclusively, both 
vegetation types best support a small, low producing cow. 
In New Mexico it has been found that an 870 pound cow is 
ideal. A large, high producing cow will routinely fail to repro- 
duce under these conditions. 

Where the quality and quantity of the forage is high, such 
as in irrigated alfalfa or clover pastures, we would use a 

large, high milk producing cow. A low producing cow would 

get fat and bring in 200 pound calf under these conditions. 
In other words, when you're in the desert, raise goats. 
When you're in the jungle, raise hippos. 

On the Northern Great Plains we can use all types 
depending on the level of management. If the pasture is 
continually grazed at a moderate level, putting it in a declin- 

ing condition, it can support a large, high producing cow 
because the lack of litter and the increase of weeds raise 
the percentage of the crude protein of the forage. Also, we 
can graze high producing, large frame cattle at low stock 
density in high condition pastures. They will do very well by 
selecting forage with the higher protein content to sustain 
their production. 

A third alternative in the Northern Great Plains is to maxi- 
mize the biomass of the range with an extended rest, giving 
lots of litter similar to CRP. By severely harvesting the high 
quantity, low quality forage with low producing, stress resis- 
tant (cows do not like old grass) 1200 pound cows, (larger 
rumen giving more capacity and higher heat production) we 
can get extremely high stocking rates with good breed 
back. The severe grazing also controls many of the forage 
selection problems associated with high litter. 

An example of the second and third alternatives for the 
Northern Great Plains is one producer raises 700 pound 
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calves on six acres per AUM with high producing cows on 
high condition pastures. A second producer weans a 450 
pound calf on three quarters of an acre per AUM by severe- 
ly grazing the same class of range site. The pasture is only 
grazed every other year to allow it to recover. Therefore, 
the three quarter acre must be doubled to one and one half 
acre which gives a 450 pound calf on a quarter of the land 
required for a 700 pound calf. 

When selling the lighter calf we will usually receive a 
higher price per pound adding to the gross income per 
acre. As some economists put it, "Every pound you put on 
a calf will cost you more and you will get less for it." 

In summary, the higher the protein of a forage the more a 
cow will eat. The more she eats the less efficient she gets. 
Thus, we can maximize sustainable grass production by 

severely grazing high condition pastures, subsequently 
allowing them to recover, and by matching the genotype of 
a cow to the feed and management level. High teed quality 
demands high production cows and low quality feed 
demands low production cows. 

Cattle are not like hogs or chickens which can be raised 
in a more controlled environment, and one size will not fit 
all situations. In determining the size best for any situation 
there are only two rules. When we have obese cattle, go up 
with our frame and milk production. Cow condition, if poor, 
will reflect the inability of your range or management prac- 
tice to produce milk in excess of the other basic needs such 
as growth, maintenance, and reproduction. So bring the 
milk production and/or frame down and the stress resis- 
tance of the animal up. 
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Are Ranches an Environmental Hazard? 

EM. White 

"Grass as high as a horse's belly." "Streams as pure as a 
mountain spring." This picture of the west was spread by 
land agents promoting settlement in the mid-latel BOOs. 

Today these myths fuel the environmental concerns of 
those who blame ranchers for any deterioration of ranch- 
land. 

Early explorers had a different opinion than the land 
agents and dubbed the Louisiana Purchase area the "Great 
American Desert." Were conditions "better" before the 
arrival of white man and his ranching industry? In the rush 
to point fingers and condemn, have the environmental con- 
cerns neglected "the big picture"? 

Is Overgrazing Needed to Maintain the 
Ecosystem? 

Range researchers may cause concern when they study 
overgrazing as an unnatural event. But wasn't pristine 
range overgrazed by 60 million bison and probably as 
many other herbivores? Fremont (1845) reported on June 
30, 1842, that his party was in the midst of bison which had 
left scarcely a blade of grass. They saw 700 or 800 bison at 
one place and 11,000 at another. Bison were used for food 
on their trek from west of Kansas City, northwest to the 
Platte River, and then to the Rocky Mountains. Mr. Pruess' 
group with Fremont fed their horses cottonwood boughs, an 
Indian practice when grass was scant. Ashley (Dale 1918) 
made many references to feeding cottonwood branches to 
horses in the winter. Donaldson (1914) described areas 
along the South Dakota boundary north of the Black Hills 
where grass was nearly absent when the Custer expedition 
traveled to the Hills. Thornthwaite et. al. (1942) reported 
early travelers found that grass was sparse or absent in 
some places in New Mexico and Arizona. 

A rancher at the 1969 South Dakota Section Range 
Management Society meeting had settled near Kelton, 
S.D., around 1900. He indicated range consisted of light- 
colored bands with shortgrasses and dark-colored bands 
where bison had trampled and destroyed the shortgrasses. 
Clayton (1975) in North Dakota and Harksen (1968) in 
South Dakota described landscape erosional grooves 
formed from bison trails that went across ridges and 

drainageways. These may be the buffalo paths that William 
Clark asked Biddle to explain in letters collected by 
Jackson (1962, p. 553 and 564). 

Range trampling may have killed the shortgrasses in the 
bison trails, but generally modern grazing causes the short- 
grasses to increase and taller grasses to decrease in abun- 
dance. At the Cottonwood Field Station in the 1 950s, short- 

grasses increased in lightly grazed pastures because soil 
moisture was not adequate for the early spring growth of 
western wheatgrass. Long- and short-term climate cycles 
cause changes in the kinds and abundance of the vegeta- 
tion. Drought in the central Great Plains decreased the veg- 
etation basal coverage from 5 to 20% in the 1 930s and the 
decrease was greater than 90% in 1952—1956 (Tomanek 
and Hulett 1970). One species can increase or decrease in 

competition with other species because of grazing or cli- 
mate. Grazing apparently has had a role in the evolution of 
the grasslands. Intense wind erosion occurred prehistorical- 
ly in local areas and likely will occur today regardless of 
ranching practices. 

Past Climate and Vegetation Changes. 

Pollen trapped in lake- and swamp-bottom sediments 
shows the kinds of plants that once grew in the area. Webb 
et. al. (1983) concluded from pollen in a bog near Rose- 
bud, S.D., that the post-glacial period in the Great Plains 
opened with an abrupt change from spruce forest to grass- 
land without the period of deciduous forest found in the 
east. At this time, the Great Plains climate was dominated 
by dry, warm Pacific air rather than air cooled by the glaci- 
ers. Vegetation-temperature zones, that had moved south 
as the glaciers advanced, now moved back north very 
rapidly in this area. Data from the post-glacial period also 
show that vegetation is very adaptable to climate change. 
Droughts caused the boundary between shortgrasses and 
taller grasses to shift from western to eastern North Dakota 
about 8,000 years ago and back west about 5,000 years 
ago (Bluemele and Clayton 1982). The eastern border of 
the grasslands and forest also has moved during the post- 
glacial period (Webb et al. 1969) likely because precipita- 
tion decreased and now has increased. Weaver and 
Albertson (1956) described changes in range vegetation 
during and after the 1930s drought. A small area northeast 
of the Black Hills was too dry one year in the 1950s for 
grass to grow; the next year, after adequate precipitation, 
western wheatgrass growth was luxuriant but blue grama 

Author is Emeritus Professor, Department of Plant Science (Soils) at 
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recovery was slower. Through natural selection the aggre- 
gate of range plants has the capacity to adjust rapidly to 
changing conditions. Should ranches be managed to pre- 
serve spruce forests or any other kind of plant or animal 
species just because it once was adapted to the area? 
Which plant community is the proper one for today? 

Has Wind Erosion been Increased by Ranching? 

The Great Plains has been subjected to wind erosion 
probably for at least several hundred thousand years 
(Crandell 1958). Small creeks and drainageways in the 
shale area of west-central South Dakota are oriented NW- 
SE in the prevailing wind direction (White 1961). Streams 
with this alignment do not collect wind- 
eroded soil, so they elongate more rapidly 
than drainages aligned in some other 
direction. Streams in areas with more 
resistant rock cannot be diverted by the 
wind-deposited soil so they are not 
aligned. Thornburg (1965) reported that 
wind-aligned landscapes occur in western 
Nebraska and Kansas, eastern Wyoming 
and Montana, and parts of Texas and New 
Mexico. 

Wind likely eroded pristine areas 
because of drought, prairie fires, or over- 
grazing. Deflation basins and other evi- 
dence of localized wind erosion have been reported in the 
Northern Great Plains by Crandell (1958), Smith (1965), 
Ahlbrandt et al. (1983), and White (1973, 1989). Wind ero- 
sion was most intense in the Southern Great Plains about 
17,000 and 6,500 to 5,000 years ago (Reeves and Parry 
1969) and in the Northern Great Plains about 5,000 to 
8,000 years ago and during several climatic cycles after 
3,500 years ago (Bluemle and Clayton 1982). 

MaIm (1946) summarized the early accounts concerning 
wind erosion particularly in burned grasslands of Kansas 
but with some references to other areas of the United 
States. Visibility was reduced to a few feet by the dust, 
ashes, and bits of plant parts. In western South Dakota, the 
fill in unaligned drainageways after prairie fire consists 
mainly of surface soil aggregates and some partially burned 
plant fragments. Lewis and Clark (Coues 1893) frequently 
observed burned prairie areas along the Missouri River. 
Wells (1970) summarized reports that fire had kept trees 
from invading prairie in Iowa, Wisconsin, Kentucky, 
Missouri, Kansas, central Texas, and Long Island. Prairie 
fires were nearly an annual event caused either by Indians 
or by lightning. Higgins (1986) summarized historical fire 
accounts of the Northern Great Plains. Most fires set by 
Indians were from March to April and July to early 
November. Fire was used to aid food gathering over small 
areas. Wild fires during moist climatic cycles removes 
herbage and exposes soil surface to wind erosion. Was 
wind erosion nearly as active during moist climatic cycles 
as during droughts? 

Effect of Prairie fires on Slope Erosion. 

Prairie fires destroy or reduce the protective plant 
canopy. The canopy intercepts and slows raindrops so they 
do not break up the granular surface structure. The energy 
in flowing water can be used in turbulence, friction with the 
soil surface, or in erosion and transport of soil. A thick layer 
of water flows rapidly and can erode shallow nIl gullies. 
Thus, slopes erode more after prairie fires. Most drainage- 
ways have soils that have more plant-available water than 
soils on slopes so that either the grass does not burn com- 
pletely or can grow rapidly after the fire. Soil washed from 
slopes can collect in this grass to increase the fill in the 
drainageway. When fire is controlled, relatively clean water 
collects in the drainageway and has the energy to erode a 

qully as it runs off. Thus, many gullies in 
channel-less drainageways after ranching 
began may have formed because prairie 
fires were controlled (White and Lewis, 
1967). These gullies may form at the 
same time and in consortium with gullies 
formed in natural geological erosion 
cycles. If grazing in drainageways were 
responsible, wouldn't bison have grazed 
where vegetation was most succulent? 

Friedrich (1955) stated "Erosion once 
started on a grassland following a fire fre- 
quently continues for many years." A 
sparse mulch layer usually takes about 
three years to accumulate after a fire. 

Others have concluded a longer period is needed before 
the mulch accumulates to its original thickness. Has ranch- 
ing increased the average protective mulch and litter layer 
on the soil? 

Does Ranching cause Gullies? 

Erosion caused by man and natural geological erosion 
are often confused. In the late 1950s, a school teacher and 
I were having our cars serviced in Rapid City. He had dri- 
ven across South Dakota via the Badlands which really 
showed what happens when the wrong "stuff' was farmed. 
He was skeptical that the Badlands were there when the 
first French explorers arrived. What was he telling his stu- 
dents? 

The Badlands have had many cycles of gully cutting and 
gully filling with material eroded from Badland walls. A 
drainageway a few miles from the White River had a gully 
formed in bedrock that was partly filled with sediment from 
11,500 to 5,000 years ago, party eroded from 5,000 to 
2,500 years ago, filled again from 2,500 to 800 years ago, 
and currently is being eroded again (White and Hannus 
1985). The numerous reports of post-glacial stream erosion 
and filling in the United States have been summarized by 
Knox (1983). 

Gully cutting in creeks and drainageways in western 
South Dakota appears to start from the mouth and progress 
up the valley (White 1964). Thus, the lower part of a stream 
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may have undergone several cycles of cutting and filling 
before the upper part has had any gully cutting. By select- 
ing the right (?) part of the stream, ranching could appear to 
be responsible for gully cutting. Most gullies in South 
Dakota would have formed regardless of man's activities. 
Except for using dams or contour ripping and furrowing to 
control runoff, little can be done to stop natural cycles of 
gully cutting. 

Gullying in a drainageway increases runoff so the former 
drainageway area becomes drier. The 
various kinds of depressions (White 
1972a) also became drier because they 
eventually fill with sediment and overflow 
to erode a drainageway. The soil in a 
depression gradually changes from one 
found in a wetland to one with character- 
istics of an upland soil (White 1972b). A 
former wetland area should be managed 
for what it is today, not what someone 
says it was previously. 

Has Ranching Decreased Stream 
and Lake Water Quality? 

The quality of surface water likely has been improved by 
modern ranching with dams and dugouts. Hueg (1969) 
summarized early Minnesota history that tells of hoards of 
buffalo and streams and wallows that ran yellow and putrid 
from buffalo excretions. Bison bones are sometimes found 
when dugouts for stock watering are excavated in depres- 
sions in South Dakota. Bones are also found in sediment 
exposed in stream banks. The bones likely indicate many 
animals died, decayed, and polluted the water. How many 
ranchers would leave an animal carcass to decay in the 
livestock water supply? 

Pristine lakes in the north-central part of the United 
States are perceived by some as having sand and gravel 
bottoms that have been buried by silt eroded from agricul- 
tural land. Studies of bottom sediments at Lake Okaboji in 
northwestern Iowa, Pickarel and Cottonwood lakes in north- 
eastern and east-central South Dakota, as well as many 
other lakes in the north-central United States have dated 
the sediment as older than settlement of the area (Webb et 
al., 1983). Geologically, all lakes are short lived because 
they fill with sediment and develop outlets and drain. 

What is an Endangered Species? 

All life is in danger of extinction, like the fate of dinosaurs, 
mammoths, sabertooth tigers, and passenger pigeons. Man 
is a new kid on the block, around for only 2 million vs. the 
cockroaches 300 million years. Species must adapt to 
changing conditions or give up their space to a more effi- 
cient species. Man is "just another species" but shouldn't 
our large brain be used to enhance our niche in the ecosys- 
tem? Obviously, man will continue to replace species that 
can't compete for "space". 

Will man be engendered more by using resources to find 
either a cure for cancer and AIDS or to save some species 
that is on the verge of extinction? The national budget 
shows funds aren't available for everything. Should ranches 
give up "space" for prairie dogs and blackfooted ferrets as 
they migrate from restocked federal lands? Most agree they 
have aesthetic value. Could they best be appreciated by 
placing them and other endangered species in enclosed 
natural zoo-like areas where they could be viewed by all? 

An alternative wold be to restock the 
endangered animal across its entire origi- 
nal range. A few black bears and wolves 
in New York City's Central Park would 
certainly add to the aesthetics. Grizzly animat carcass to bears in Denver, Los Angeles, and 
Portland would be nice for residents. 
Obviously the city residents would give up 
"space" the same as non-urban residents 
are doing. 

Ranchers may find a sympathetic view 
in Eldredge's (1987) concluding statement in his book. 
"Thus extinctions, in the abstract considerations of life's 
entire history, have paved the way for the truly new, includ- 
ing of course, ourselves. But now that we are here, it is not 
inconsistent at all to want to see our own species survive. 
To hell with innovations, lets try to stick around." 
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Optimum Cattle Management on Utah Ranches 

John P. Workman and Scott G. Evans 

The Right Thing To Do 
Cattle operations employ a variety of management strate- 

gies to increase their net returns (Evans and Workman 
1994). Strategies may include rangeland improvements 
(brush control on degraded sites), increased hay harvest 
efficiency (haying only the best land and grazing low pro- 
ductions fields), and improved herd management (more 
uniform livestock distribution by intensive herding and 
strategic salt placement). 

Cattle management improvements have traditionally been 

analyzed on a case by case basis, even though selection 
should consider impacts on the "total ranch" operation and 
must include the best possible uses of land, time, and 
funds. It would be hard to over-state the importance of 
properly choosing among management alternatives or, as 
stated by White (1988), "selecting the right thing to do is 
more important than doing things right." 

Economic analysis of improvements on a "total ranch" 
basis is crucial because other (unconsidered) aspects of 
ranch management may limit net returns even more than 
the "target" improvement being considered. Linear pro- 
gramming (LP) offers a tool to determine the optimum 
intensity and mix of improvements, to identify the most lim- 

iting resources, and to simultaneously measure the com- 
bined impacts on total ranch net returns (Evans and 
Workman 1994). 

The Typical Utah Ranch 
Production and economic data for the typical Utah ranch 

were based on detailed surveys of 96 Utah cattle ranches 
(Evans 1992). In 1990, the typical ranch ran 196 brood 
cows and replaced 14% of the cows annually (Evans and 
Workman 1994). Replacement heifers were bred at 14 
months of age to calve as 2-year olds. Eight bulls were 
used, a cow to bull ratio of 27:1, and calf crop (calves 
weaned divided by cows in the calving herd) was 77 per- 
cent. Thirty-six of the 150 calves weaned were retained for 
sale as yearlings. Death loss was 3.9 percent on mature 
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cows and 2.3 percent on replacement heifers. Private land 

holdings, carrying capacities, and grazing leases are shown 
in Table 1. 

Table 1. Typical Utah ranch private land holdings, carrying capac- 
ities, and grazing leases, 1990. 

Size Carrying Capacity 

Land holdings (ac) (AUM) 
Desert range 30 3 
Native foothill 1331 180 
Low meadow pasture 111 264 
Foothill crested wheatgrass 545 298 
Irrigated alfalfa hay 101 987 

irrigated grass hay 15 90 
Irrigated barley 31 199 

Dryland wheat 46 147 

Crop aftermath 193 303 

Grazing leases 
U.S. Forest Service 415 
Bureau of Land Management 707 
State of Utah 11 

Private 1835 248 

Total 3852 

Net variable cash ranch incomes for various management 
options (Table 2) were calculated by subtracting annual 
variable cash costs from annual cash returns (income from 
sales of cattle and crops). Annual net incomes ranged from 
less than $17,000 for the current typical Utah ranch to over 
$42,000 for the same ranch after applying the O'Connor 
Management System. 

The Optimization Method 
LINGO (LINDO Systems, Inc. 1991) was the LP optimiza- 

tion package applied to the 16 potential cattle management 
options described in Table 2. In general terms, the LP 
model was as follows: 

Objective Function: Maximize Net Ranch Income 
Subject to: 

<6,670 Hours � 196,000 Dollars � 137,200 Dollars 
< 3,852 AUMs 

The LP objective function coefficients for the 16 manage- 
ment options, expressed as net variable cash ranch 
income/brood cow, appear in Table 3. Also shown in Table 

Labor 
Livestock Investment 
Short Term Capital 
Forage and Feed 
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Table 2. Linear programming cattle management options, option descriptions, and net ranch incomes. 

Management 
Option 

Description of Management Option Net Variable Cash 
Ranch Income 

($) 
TUCC Typical Utah cow-calf operation. 16,543 
TUCCSEF Typical Utah cow-calf operation selling all excess feed. 31,278 
SELLEXWC Sell all weaned calves (except replacement heifers). 31,500 
RETAINWC Retain all weaned calves to be sold as yearlings. 30,365 
RETAINST Retain all steers to be sold as yearlings. 30,754 
PURCHST Purchase steers to be sold as yearlings. 27,674 
PURCHTST Purchase terminal sired steers to be sold as yearlings. 29,545 
PURCHREP Purchase all replacement heifers. 29,456 
EXCESREP Keep excess replacement heifers and cull on fertility. 29,793 
EWFCH Early wean calves from first calf heifers (at 4 or 5 months). 31,974 
THREEREP Breed replacements to calve at three years instead of two. 21,268 
OMS Apply the O'Connor Management System. 42,644 
EW Early wean calves from cows (at 4 or 5 months). 28,964 
RENTB Rent all breeding bulls. 31,114 
TERMB Terminal sires (Simmental and Charolais) on 60% of cows. 33,514 
TERMBPR Terminal sires bred to cow herd; replacements purchased. 31,439 

3 are the resource requirement coefficients for labor 
(hr/brood cow), livestock investment ($/brood cow), and 
short term capital ($/brood cow), along with total quantities 
("Right Hand Sides") of each resource available on the typi- 
cal Utah ranch. 

Forage resource requirement coetficients for each man- 

agement option were expressed as AUMs/brood 
cow/month. Total available forage ("Right Hand Sides") 
were expressed as maximum AUMs available/month for the 
typical Utah ranch (Evans and Workman 1994). Monthly 
forage allocation was adjusted to maximize the amounts of 
forage available during the limiting months. 

The Optimum Cattle Management Option 
The LP analysis selected the optimum (maximum net 

ranch income) option from the 16 potential cattle manage- 
ment options. The most profitable intensity and combination 
of options consisted of running 208 brood cows under the 
O'Connor Management System compared to 196 brood 
cows for the typical Utah cow-calf operation. O'Connor 
designed his system to improve the reproductive efficiency 
of the cow herd as follows (Anderson et al. 1986): 

1. Cows gain weight for 5 weeks starting 2 weeks prior 
to breeding. 

2. Calves removed from cows for 48 hours at start of 
breeding. 

3. Cows bred to tested, high fertility bulls. 
4. Breeding season limited to 60 days. 
5. Cows in moderate body condition at calving. 
The optimum management option produced an annual 

net variable cash ranch income of $45,152 compared to 
only $31,278 for the typical Utah cow-calf operation selling 
all excess feed. The limiting constraint on optimum herd 
size and maximum net ranch income was forage available 
during the month of May. The LP "shadow price" for May 
forage was $179 per AUM, i.e., the typical rancher could 
afford to pay up to $179 for an additional AUM of May for- 

age in order to expand the herd by one more brood cow. 
Evans and Workman (1994) describe several economically 
attractive rangeland improvements (seeding, prescribed 
burning, chemical brush control) that can alleviate this cru- 
cial May forage constraint. 

Summary 

Cattle management improvements have traditionally been 
analyzed on a case by case basis. However, selection of 
optimum management options should consider impacts on 

Table 3. Net variable cash ranch Income, labor, livestock Invest- 
ment, and short term capital for cattle options applied to the 
typical Utah ranch (196 brood cows). 

Management 
Option Cas 

Net Labor 
Variable 

h Ranch Income 
Livestock 

Investment 

Short 
Term 

Capital 

($Ibrood (hr/brood ($Ibrood ($/brood 
cow) cow) cow) cow) 

TUCC 84.40 27.59 854.44 279.55 
TUCCSEF 159.58 27.59 854.44 279.55 
SELLEXWC 160.71 27.59 838.86 279.55 
RETAINWC 154.92 29.32 888.92 279.55 
RETAINST 156.91 29.32 878.68 279.55 
PURCHST 141.19 32.77 878.68 559.81 
PURCHTST 150.74 32.77 854.44 667.38 
PURCHREP 150.29 27.59 810.80 363.14 
EXECSREP 152.01 27.59 891.41 279.55 
EWFCH 163.13 27.59 857.76 279.55 
THREEREP 108.51 28.45 923.53 279.55 
OMS 217.57 28.45 941.06 280.82 
EW 147.78 28.45 869.69 268.77 
RENTB 158.74 26.73 816.84 278.53 
TERMB 170.99 27.59 870.03 283.72 
TERMBPR 160.40 27.59 833.70 369.83 
Total Available 6,760a 1g6000b 137,200c 

a(l0 hours/day x 26 days/month x 26 person months) = 6,760 person hours. 
bMimum investment = $1 000/brood cow. 
CMaximum short term capital loan = $137,200 (70% loan on brood cow invest- 
ment). 
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the "total ranch" operation. Linear programming offers a 
tool to identify optimum management options while simulta- 
neously measuring the combined impacts on total ranch net 
returns. 

Based on production and economic data for the typical 
196 brood cow Utah cattle ranch, we conducted an LP 
analysis of 16 potential cattle management options. The 
optimum cattle management option involved running 208 
brood cows under the O'Connor Management System. Net 
ranch income increased to $45,152 compared to only 
$31,278 for the typical Utah ranch. May forage was the lim- 

iting constraint on herd size and net ranch income. The 
high value of additional May forage ($179 per AUM) makes 
several range improvements economically attractive. 

Literature Cited 

Anderson, R.S., H.L. Fillmore, and J.N. Wiltbank. 1986. 
Improving reproductive efficiency in range cattle: An application 
of the O'Connor management system. Therio. 26(2):251—260. 

Evans, S.G. 1992. Optimization of ranch management alternatives 
in Utah. Ph.D. Diss., Utah State Univ., Logan, Utah. 

Evans, S.G. and J.P. Workman. 1994. Optimization of range 
improvements on sagebrush and pinyon-juniper sites. J. Range 
Manage. 47:159—1 64. 

LINDO Systems, Inc. 1991. LINGO Optimization Modeling 
Language. Super Version. Chicago, Illinois. 

White, L.D. 1988. Technology transfer and total ranch manage- 
ment, p. 125—128. In: Achieving Efficient Use of Rangeland 
Resources. Fort Keogh Research Symposium, September 1987, 
Miles City, Montana. 



30 RANGELANDS 18(1), February 1996 

Viewpoint: The Animal Unit as an Ecological Concept 

Gregory K. Perrier 

The animal unit (AU) has become a fundamental concept in 
grazing management, regularly used in various expressions of 
stocking levels and forage demand. It is surprising, therefore, 
that there still is a lack of consensus on what the AU actually 
describes. Recent definitions have defined the AU more pre- 
cisely, but have failed to recognize the AU as a concept that 
integrates complex ecological effects from grazing. This paper 
argues for a return to a definition of the AU as an ecological 
concept. 

In its earliest uses, an AU was equated to a cow or a cow 
with a calf (Jardine and Anderson 1919, Sampson 1923). 
Range professionals continued to use this definition for many 
years (Stoddart and Smith 1943, ASRM 1964, Heady 1975). 
From the 1950's, however, attempts have been made to define 
the unit more precisely. Initially a defined weight was assigned 
to the AU cow. For example, an AU was defined as a 1000 lb 
cow by Stoddart and Smith (1955) and as a 500 kg cow by 
Voisin (1959). To better correlate weight to forage needs, 
Edwards (1981) described an AU as a 1000 lb cow to the .75 
power (the metabolizable energy requirement). Later, others 
defined an AU in terms of a cow of defined weight (1000 Ib) 
but added a specific daily forage demand (e.g., 12 kg/day dry 
weight of forage (Holechek et al. 1989)). Realizing that forage 
demand varies among animals of the same weight but in differ- 
ent physiological conditions (e.g., lactation), several people 
dropped the animal weight definition and referred to an AU 
only in terms of a specific potential forage demand: (e.g., 25 
lb/day (Vallentine 1990)). 

This literature shows an evolution of the AU concept from a 
vague cow, to a cow of defined weight, to a cow of defined 
weight and forage demand, to a cow of defined potential for- 
age demand. With each modification an attempt was made to 
make the concept more quantifiable, increasing its acceptabili- 
ty as a unit in planning and research. This process has, how- 
ever, simplified the concept to the point where its usefulness is 
reduced in management applications. Furthermore, there 
remains considerable confusion on the definition of an AU as 
shown by the recent different definitions by Holechek et al. 
(1989) and Vallentine (1990). 

Do the above definitions clarify what an AU actually 
describes? I think they do not. The range management profes- 
sion has failed to adequately examine the AU and understand 
the concept as initially developed. The AU is a tool invented to 
help solve a problem. To understand what an AU expresses, it 
is helpful to understand the problem the unit was created to 
solve. 

Derivation of the AU Concept 
The earliest use of the concept was by U.S. Forest Service 

personnel charged with management of grazing allotments 
(Scarnecchia 1985). Their objective was to determine the num- 
ber of cattle or sheep that a Forest Service allotment could 
support without realizing a decline due to grazing in the values 
derived from the range ecosystem (Jardine and Anderson 
1919). To solve this problem they needed to know the effects 
of livestock on a specific area. 

Livestock can have numerous effects on a range ecosystem, 
including forage harvesting, selective plant use, selective habi- 
tat use, trampling of herbage, site-specific bedding, trailing, 
soil compaction, surface pitting, mineral redistribution, and 
interactions with wildlife. This list is not exhaustive, but it illus- 
trates the complexity of the potential effects of livestock pres- 
ence. 

Many years of data collection would be required to accurate- 
ly determine the effects of a single animal on a range site. 
Such an undertaking was well beyond the scope of range 
managers who needed a quick method to estimate animal 
effects on a specific range allotment. There was no single unit 
in common usage that integrated these numerous effects into 
a single estimate of impact; so they created the AU. The unit 
was a very rough estimate of the effects over time (impact) of 
one cow with calf on an allotment (Hobbs and Carpenter 
1986). 

With time the concept has evolved to focus almost exclusive- 
ly on the forage demand (estimated intake) effects of livestock. 
This is due in part to the fact that forage demand is often the 
most important effect determining proper stocking rates and in 
part to the fact that forage demand is one of the easiest impact 
variables to estimate. Jardine and Anderson (1919), however, 
considered variables such as selective forage use, selective 
habitat use, effects on tree seedlings, effects on hydrology and 
soils, and the presence of sensitive areas in their determina- 
tion of the AU component in the carrying capacity, "grazing 
capacity," equation. Clearly in its earliest usages the AU had a 
broader meaning than forage demand. Jardine and Anderson 
(1919) measured forage in the now abandoned concept of "for- 
age acres." 

An AU as a Unit of Impact Rate 
The impact of an animal on a specific range site is a function 

of the duration of its presence. An AU therefore, becomes a 
unit of impact rate. 

AU * TIME = IMPACT 
AU = IMPACT/TIME 

Only when a period of time is specified can the level of 
impact be estimated. Walking, lying, defecation, urination, 
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habitat use, and forage and water consumption by a grazing 
animal are roughly repeated on a daily basis, making a day the 
shortest time period that integrates animal effects. For longer 
periods, days can be summed for the duration of animal pres- 
ence. For periods of less than a day, as found with patch graz- 
ing in traditional pastoral systems, livestock activities during 
the period in question must be specified in detail to determine 
impact. 

An important aspect of the initial AU concept was that it was 
referenced to effects of a standard animal, a mature cow or 
cow with calf. The rate of impact on a range site of a grazing 
animal depends on the animal's weight, forage demand, and 
behavior. For management applications the standard animal 
selected as a reference for the AU should be defined by 
species, breed, and class (Hinnant 1994) and be commonly 
found in local production systems. This fact has given rise to 
the numerous AU's found around the world, such as livestock 
units (450 kg) (Pratt and Gwynne 1977) and tropical livestock 
units (250 kg) (Bekure et al. 1991). The impact of animals 
exhibiting different behaviors can only roughly be correlated by 
comparisons of weight and forage demand alone. 

Not all the impacts of livestock on an allotment are of equal 
importance for determining proper stocking rates. The initiators 
of the AU concept were aware of this and emphasized several 
effects of livestock when determining the AU component of 
stocking rate (Jardine and Anderson 1919). Managers must 
determine which effects are most important for specific 
ecosystems and production systems and emphasize those fac- 
tors in their estimation of impact rate. Depending on ecosys- 
tem, production system, livestock type, and season, effects 
significant for management can result from defoliation, selec- 
tive habitat use, trailing and soil compaction, mineral redistrib- 
ution, and livestock-wildlife interactions. Note that some of 
these effects are controlled more by animal behavior than by 
animal weight or forage demand. 

Problems with the Existing Definitions 
The initial AU concept was defined in terms of a cow. 

Unfortunately, no one explicitly explained that it was the impact 
of a cow that the AU was expressing. Later work attempted to 
make the concept more exact by defining the cow in terms of 
animal weight and/or forage demand. These definitions simply 
told what an AU was equivalent to and failed to identify what 
an AU actually describes. An AU should not be considered a 
unit of weight or forage demand, but rather an expression of 
the total effects of a grazing animal (i.e., impact). Because the 
current definitions fail to define an AU in terms of impact rate, 
a new definition is called for. 

Proposed New Definition 
The following definition is proposed. 
An animal unit is an estimate of the impact rate of a grazing 

animal on an ecosystem and is expressed in reference to 
those effects of a standard animal of defined species, breed, 
class, and weight that are most pertinent to the ecosystem 
being managed. 

This definition acknowledges the complexity of the effects of 
livestock on an ecosystem and presents the AU as a rough 
estimate rather than an exact measurement. It accommodates 
all effects of an animal on a range ecosystem yet allows man- 

agers to focus on those effects most pertinent to their situation. 
It notes the importance of a standard reference animal without 
quantitatively defining that animal, thereby allowing reference 
animals appropriate for local production systems to be used. It 
clearly defines an AU as a unit of impact rate. And finally, it 
highlights an AU as an ecological concept, a return to its initial 
use. 

When applying this definition, managers must first determine 
which effects of livestock on a given range ecosystem are of 
greatest concern. This is often, but not always, defoliation. The 
spatial and temporal aspects of these effects need to also be 
considered. The effects might be spatially dependent; for 
example, concentrated grazing in riparian areas. The effects 
might be seasonally dependent; for example, livestock tram- 
pling and uprooting of vegetation early in the growing season. 
Once the impacts of greatest concern are identified, manage- 
ment strategies to mitigate these effects can be developed. 
This is what range managers have been doing for decades. 
By clearly defining an AU as an impact rate, rather than as a 
specific forage demand, the rationale by which stocking rates 
have been determined for different ecosystems becomes 
clearer. 

Literature Cited 

ASRM. 1964. A Glossary of Terms Used in Range Management. 
Range Term Glossary Committee, Amer. Soc. for Range Manage., 
Denver, Cob. 

Bekure, S., P.N. de Leeuw, B.E. Grandin, and P.J.H. Neate. 1991. 
Maasai Herding, ILCA Systems Study 4. International Livestock 
Center for Africa, Addis Ababa. 

Edwards, J.P. 1981. Terms describing aspects of vegetation and its 
management. p. 315—321 In: N.M. Tainton, (ed), VeId and Pasture 

Management in South Africa. Shuter and Shooter (Pty) Ltd. 

Pietermaritzburg. 
Heady, H.F. 1975. Rangeland Management. McGraw-Hill Book 

Company, N.Y. 
Hinnant, R.T. 1994. What is an animal-unit? A time to conform. 

Rangelands 16(1 ):33-35. 
Hobbs, N.T. and L.H. Carpenter. 1986. Viewpoint: Animal-unit equiv- 

alents should be weighted by dietary differences. J. Range Manage. 
39:470. 

Holechek J.L., R.D. Pieper, and C.H. Herbel. 1989. Range 
Management Principles and Practices. Prentice Hall, Englewood 
Cliffs, N.J. 

Jardine, J.T. and M. Anderson. 1919. Range management on the 
national forests. USDA Bull. 790. Washington, D.C. 

Pratt, D.J. and M.D. Gwynne. 1977. Rangeland Management and 
Ecology in East Africa. Robert E. Krieger Pub. Company, 
Huntington, N.Y. 

Sampson, A.W. 1923. Range and Pasture Management. John Wiley 
and Sons, Inc. N.Y. 

Scarnecchia, DL. 1985. The animal-unit and animal-unit- equivalent 
concepts in range science. J. Range Manage. 38:346-349. 

Stoddart, L.A. and A.D.Smith. 1943. Range Management. McGraw- 
Hill Book Co. N.Y. 

Stoddart, L.A. and A.D. Smith. 1955. Range Management, second 
edition. McGraw-Hill Book Co. N.Y. 

Vallentine, J.F. 1990. Grazing Management. Academic Press, Inc. 
N.Y. 

Voisin, A. 1959. Grass Productivity. Philosophical Library, Inc. N.Y. 



32 RANGELANDS 18(1), February 1996 

'eade't ' 'U'eee 
Private Property and the Control of Weeds 

Extreme voices are trying to undermine the community spirit 
of rural America under the guise of "private property rights." 

This is not the American way. 
And if you care about the control of weeds and their damage 

to your "private property rights" movement. First, let's remember 
a little history. 

Rural Americans have always understood that there must be 
a balance between individual rights and community responsibili- 
ty. 

On board the Mayflower, the Pilgrims' leaders were frightened 
by the boasts of a few unruly passengers. They established the 
Mayflower Compact to protect the common good against an 
unruly minority. 

Our constitution was written to both "promote the general 
Welfare," and "secure the blessings of Liberty." 

Even the wagon trains starting West routinely developed writ- 
ten bylaws in which "there was seldom any hint or a doubt that 
final control on all matters rested with the majority (Boorstin, 
The American Experience, at 67). 

What does this history have to do with weeds. Really, a whole 
lot. 

As you know noxious weeds can reduce the value of ranch- 
ers' and farmers' lands. Noxious weeds cannot be successfully 
controlled unless they are controlled on all land in an area. That 
is why many states have passed "noxious weed" laws. For 
example, in Nebraska if the county weed supervisor identifies a 
noxious weed infestation on a private land, the supervisor may 
order the landowner to treat the infested land. If the landowner 
refuses to destroy the weeds, the county will destroy the weeds 
on the private property. Any costs incurred during the treatment 
are charged to the landowner. An additional 10% surcharge is 
added. 

Twenty-five states have similar weed or pest control statutes 
granting the government power to enter the land and destroy the 
nuisance plants at the owner's expense: Delaware, Colorado, 
Florida, Iowa, Illinois, Kansas, Kentucky, Massachusetts, 
Maryland, Michigan, Minnesota, Montana, Nebraska, Nevada, 
Ohio, Oklahoma, Oregon, Rhode Island, South Dakota, South 
Carolina, Tennessee, Utah, Washington, Wisconsin, Wyoming. 
Nine other states: Arkansas, Indiana, Georgia, Louisiana, 
Maine, New Jersey, New Mexico, Virginia, and West Virginia, 
also have similar weed or pest control statutes, but a court order 
is required. 

I am not singling out weed control efforts. Laws that help farm- 
ers control pests in orchards, maintain the safety of milk, the 
health of livestock, and the drainage of wetlands all interfere 
with the use of private property. Yet, the benefit of protecting the 
community from negligent landowners who do not control nox- 
ious weeds outweighs the interference with the individual's prop- 
erty. 

Some now feel that the property rights of the individual should 
override the well-being of the community. This is not the 
American tradition and it is clearly not the tradition in rural 
America. If "private property rights" extremists succeed, our 
American values and the value of the land on which pests and 
weeds must be controlled will be reduced. Both our traditional 
American values and the value of rural land are at stake in this 

debate. Each landowner has rights. He also has responsibilities 
to his neighbors. 

Patrick Leahy 
United States Senator 
Vermont 

Dear Editor: 
I found Roger Peterson's letter in Rangelands, Vol. 17 No. 5, 

October 1995 to be rather arrogant. For a long time I have felt 
we should strive more toward an ecological balance in our man- 
agement of rangelands, but without animals there would be no 

range management. We have used animal production as a 
means of influencing range users to practice good range man- 
agement. After all, that is why they are in business. 

If we take all of the "divine bovines" (Peterson's term) off the 
range and give it over to wildlife, we have not solved anything. 
We must still manage the wildlife or we will have the same prob- 
lems of over-population that occurred in Arizona, Michigan, 
Pennsylvania and other places. Pure ecologists do not seem to 
like hunters or livestock-producers. Maybe they are all vegetari- 
ans. 

Clark E. Holscher 
Catonsville, Maryland 

Another Grazing Myth Exposed 

A couple of years ago I accompanied some U.S. Forest 
Service staff on a horseback inspection of a livestock grazing 
allotment located in the eastern Superstition Mountains of 
Arizona's Tonto National Forest. 

As we came near a muddy cattle tank perched on a chaparral- 
covered hill, we scared off several mule deer that were getting a 
drink. 

The district ranger turned in his saddle toward me and pointed 
his finger at me. He told me how he was glad livestock were 
allowed to graze public lands because there wouldn't be very 
many deer if there weren't any livestock waters. 

The theory that wildlife native to the West's arid ecosystems 
depend upon livestock waters for survival is a popular one. 

It seems many federal land managers believe it. Almost every 
environmental assessment of a livestock management plan I've 
read has warned that eliminating grazing on an allotment may 
result in local wildlife populations suffering from the lack of live- 
stock water. 

Most ranchers also seem to believe it and they frequently offer 
it in defense of public lands grazing. I once had a rancher tell 
me game was scarce in the Southwest before cattlemen arrived 
and "improved" the land with their water tanks, catchments and 
troughs. 

The idea that wildlife depend upon livestock-type waters is so 
prevalent there's a 1300 member conservation group, called the 
Arizona Desert Bighorn Sheep Society, that works with the 
state's Game & Fish Department to try and increase sheep 
numbers by constructing permanent water holes in the Sonoran 
desert. 

Statewide, the Arizona Game & Fish Department maintains 
more than 725 water holes at an annual expense exceeding 
$750,000. 

But considering how widely the theory is accepted, it's surpris- 
ing how little scientific evidence there is to support it and how 
much there is that contradicts it. 
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For instance, a study recently conducted in southern New 
Mexico (Burkett and Thompson 1994) compared wildlife popula- 
tion at 20 sites that had man-made waters with the same num- 
ber of similar sites lacking surface water. They found that "def in- 
itive effects of artificial water sources on wildlife species were 
not detectable." In other words, they didn't find more wildlife in 
the area with the man-made waters. 

Another recent study conducted in western Arizona 
(Krausman and Etchberger 1995) looked at desert mule deer 
and bighorn sheep populations in the area of the Central 
Arizona Project canal before and after its construction. They 
found that, "additional water was not important to the deer or 
sheep populations." 

There are more studies and some even suggest livestock-type 
waters may have negative effects upon native wildlife. For 
example, they could facilitate the spread of diseases or they 
might support populations of non-native and feral animals. 

Yet the idea that more water means more wildlife, like so 
many myths of the Old West, sounds good. It's an easy concept 
for hunters and hikers to believe because they know one of the 
best places to spot wildlife is around water holes. However, just 
because an animal stops to take a drink at a water hole doesn't 
necessarily mean it's relying on that water for its survival. 

But what about all of those biologists warning us the majority 
of the West's wildlife depend, in some way, upon riparian areas 
for their survival? Well, just because there's water doesn't mean 
there's riparian habitat. The fact is, few livestock waters support 
significant amounts of riparian habitat. Many of them are so 
trampled by cattle they are considered sacrifice zones. 

Besides, numerous studies have shown it's the amount and 
quality of suitable habitat that has the most influence on wildlife 
populations. Water is just one component of habitat and most 
Western wildlife species have adapted to its scarcity. 

The tacit message from this new research is that just because 
something's good for cattle doesn't mean it's good for the land 
and the wildlife. (Heresy!) Any analysis of the impacts of live- 
stock grazing on native wildlife populations should focus on 
grazing's net effects. And I doubt if there are very many situa- 
tions on Western public lands where the marginal benefits being 
provided by livestock waters are outweighing the degradation 
cattle are inflicting on the entire area's natural habitat. 
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both) is critical to the proper maintenance of California's grass- 
lands in a healthy state, or in allowing recovery of rangelands 
damaged by the invasion of introduced annual weedy species. 
There are, however, a few paragraphs in Ms Barry's article 
which are very misleading and require comment. 

Because Liacos (1962) and Gifford and Hawkins (1978) found 
that sites heavily grazed (sometimes for 35 years) had compact- 
ed soils which would result in more runoff following spring rains, 
Ms. Barry concludes that current grazing intensities can be 
maintained. Perhaps a portion of the manuscript was omitted; 
otherwise, there is no relation between the cited observations 
and the author's conclusion. 

In a similar vein, Ms. Barry starts a paragraph by stating that 
"Mechanical impact by grazing animals may also be important 
for maintaining the vernal pool hydrology by sustaining the soil 
conditions that create vernal pool habitat." She then goes on to 

say that Gifford and Hawkins (1978) found that heavy grazing 
reduced rates of water infiltration, but light to moderate grazing 
did not. Again, there is essentially no relation between her con- 
clusion and the information she cites. 

The observation that Dowingia be/Ia has been found in deep 
cattle footprints in shallow vernal pools becomes in Ms. Barry's 
article an argument that cattle trampling within pools is benef i- 
cial for pool plants. Although moderate impacts by cattle on 
moist pools may not severely damage them, the fact that one 
native plant may make opportunistic use of deep depressions is 
scarcely an argument for extensive trampling. Provision of alter- 
nate water sources during the critical late stages of drying (typi- 
cally May—June) is very important for lessening impacts of cattle 
to vernal pools. 

Observations in Sacramento, El Dorado, and Yolo County fail 
to support Ms. Barry's contention that grazing controls or 
reduces infestations of Taeniatherum caput-medusae (Medusa- 
head) This wretched introduced grass seems to thrive on grazed 
or ungrazed areas, and is certainly not a favored food of cattle 
for most of the year. Encouragement of the development of 
species of Erodium is scarcely a beneficial aspect of grazing; 
the important members of this genus on California rangelands 
are not native and may indicate overgrazing. 

Ms. Barry's contention that "instances where properly man- 
aged grazing maintains ecological balances and/or promotes 
biological diversity are probably numerous, especially on 
California's annual grassland" is probably correct, but it would 
certainly have strengthened her article if she had been able to 
cite even a few of these instances. 

Nonetheless, we find Ms. Barry's article interesting and valu- 
able in calling attention to the importance of vernal pool habitat 
on California rangelands, and encourage her to find examples to 

support the many sparsely documented contentions presented. 

George M. Clark 
President 
California Native Plant Society 

Dear Sir: 
I would like to comment on Sheila Barry's article "Vernal Pools 

on California's Annual Grasslands" published in the October 
issue of Rangelands. In general the article is quite informative 
and an interesting description of the interaction of grazing with 
the vernal pool habitat. I might add that the California Native The letters appearing in the Reader's Write column express the 1 

Plant Society (CNPS) believes that some sort of vegetation 
views of the individuals writing the letter and are not necessarily 

management (either appropriately managed grazing, fire, or 
pLose 

of SRM. 
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Frasier 's Philosophy 
There are a number of changes in both Rangelands and 

the Journal of Range Management that have occurred 
since this column last appeared in October 1993. 
Fortunately, they are all for the better. Some of the more 
noteworthy changes are: 1) Patty Rich is the Production 
Editor and Cristian Salazar is Production Assistant of the 2 
journals as well as working on other SRM publications; 2) 
both journals as well as other SRM publications are being 
typeset using desktop publishing software; 3) over 90% of 
the final versions of the manuscripts for the journals are 
now being submitted on computer floppy disks, and finally, 
4) We have a new address in Loveland, Colorado (this item 
is only important to people trying to send manuscripts or 
other correspondence for the 2 journals). 

The last item, the mailing address, after spending over a 
year notifying people of the new address, the County noti- 
fied us that they were changing our address to 7820 Stag 
Hollow Drive, Loveland, Colorado 80538. To date the post 
office has been good about forwarding mail addressed to 
our old Loveland addresses (along with nasty notes inform- 

ing me that I need to notify senders of the correct address). 
To top everything else we were in one of the areas where 
the telephone area codes were changed. The long distance 
area code prefix of northern Colorado is now 970. 

Hopefully the 2 journals are meeting the needs of the 
readers and membership. The new desk top computer sys- 
tem coupled with the submission of most of the material on 

computer floppy disks has allowed the Production Staff to 
become very efficient. A considerable effort is expended by 
all involved in the publications to assure that the 2 journals 
are not only technically correct but also free of typographi- 
cal and other errors and have clear figures, tables and pho- 
tos. 

As a result of discussions at the Annual Editorial Board 
Meetings of the 2 journals we initiated a final copy-editing 
reading of each Ran geland and JRM issue after the 
authors have returned the page proofs but prior to going to 
press. This process is designed to "catch" any errors previ- 
ously missed in the review, revision, typesetting, proofing 
steps including errors introduced during final correction of 
author page proofs. It is surprising that after all these 
processes, the copy-editing reading still finds a few minor 
errors. I am sure there are still other errors that end up in 
the printed copies. 

To accommodate these extra steps it is necessary to start 
"putting together" an issue well in advance of the publica- 
tion date. Much of the time Patty and Cristian start typeset- 
ting an issue 4—5 months prior to the date you receive it in 
the mail. This in turn requires that have the manuscripts to 
Patty a minimum of 6 months in advance and preferably 9 
months in advance of the publication date. As you read this 
in February 1996, Patty and Cristian will probably be start- 
ing to work on the June Rangelands and the July Journal of 
Range Management. I will be scheduling papers for both 
journals about 6—9 months in front of them. 

We continue to make changes in both journals to meet 

the needs of the readers and the Society for Range 
Management. To broaden the scope of the Journal of 
Range Management we have added 2 Associate Editors 
from countries outside the United States. For Rangelands 
we are extensively working with authors to prepare their 
material in a style which attracts and holds the reader's 
attention as well as being of interest. As part of this effort 
we held a Rangelands Writer's Workshop at the SRM 
Annual Meeting in Wichita. If the workshop is successful, 
others may be held. 

I ran across the following item that may be of interest. I 
do not know if it is true. 

"Bees make good weather prophets. When they come 
stormin back to their hives in a hurry to git inside, take in 
the washin and dried apples and peaches." 

granite 
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Current Literature of Range Management 

This section has the objective of alerting SAM members and 
other readers of Ran gelands of the availability of new, useful 
literature being published on applied range management. 
Readers are requested to suggest literature items--and prefer- 
ably also contribute copies for review--for inclusion in this sec- 
tion in subsequent issues. Personal copies should be request- 
ed from the respective publisher or senior author (address 
shown in parenthesis for each citation). 

Calf Production by Angus-Hereford and Brahman-Hereford 
Cows on Two Native Rangeland Forage Systems; by Phillip 
L. Sims and Derek W. Bailey; 1995; J. Anim. Sci. 73(10):2893- 
2902. (USDA-ARS, Southern Plains Range Res. Sta., Wood- 
ward, OkIa. 73801) Compared a cow-calf system limited to 
native midgrass range (plus protein supplementation 
November—April) with one based on a combination of native 
midgrass range and complementary pasture. The latter required 
less land and was concluded to be an economically efficient sys- 
tem for increasing cow-calf production. 

Changes in Plant Communities in the Great Basin Induced by 
Domestic Livestock Grazing; by James A. Young; 1994; 
Chapter 6 (p. 113—123) in Kimball T. Harper, Larry L. St. Clair, 
and Wilford M. Hess (Eds.); Natural History of the Colorado 
Plateau and Great Basin; Univ. Cob. Press, Niwot, Cob. 
(Young: USDA-ARS, Univ. Nev., Reno, Nev. 89557) Evaluates 
the various factors that influenced the development of a domes- 
tic grazing management scheme for the Great Basin, and con- 
siders the significant changes in the structure and dynamics of 
native communities following introduction of domestic grazing 
animals. 

Comparative Growth Analysis of Cool- and Warm-Season 
Grasses in a Cool-Temperate Environment; by David P. 

Belesky and James M. Fedders; 1995; Agron. J. 87(5):974-980. 
(Belesky: USDA-ARS, Appalachian Soil & Water Cons. Res. 
Lab., Beckley, W. Va. 25802-0867) In this West Virginia study, 
dry matter yields of warm-season grasses equaled or surpassed 
those of cool-season grasses, despite a 40% shorter growth 
interval; the relative growth rate, nitrogen productivity, and mean 
radiation productivity of the warm-season grasses was twice that 
of cool-season grasses. 

Distance Cattle Travel to Water Affects Pasture Utilization 
Rate; by J.R. Gerrish, P.P. Peterson, and R.E. Morrow; 1995; 
Amer. For. & Grassland Counc. Proc. 1995:61-65. (Univ. Mo.- 
Forage Systems Res. Center, RR1 Box 80, Linneus, Mo. 64653) 
Compared grazing distribution in relatively small, 10-acre pas- 
tures with length:width ratios approximately 1 vs 4. Grazing dis- 
tribution in nearly square pastures was much more uniform than 
in rectangular pastures; recommended for humid temperate pas- 
tures that pasture systems be designed to provide watering 
sources within 600 to 800 feet of all areas of the pasture for opti- 
mum uniformity of grazing. 

Effect of Stocking Rate on Stocker Weight Gains from Alamo 
Switchgrass in Alabama; by l.C. Mapossee, Dl. Bransby, D.D. 
Kee, B.E. Gamble, and W. Gregory; 1995 Amer. For. & 

Compiled by John F. Vallentine, Emeritus Professor of Range Science, 
Brigham Young University, Provo, Utah B4602. 

Grassland Counc. Proc. 1995:24—27. (Dept. Agron. & Soils, 
Auburn Univ., Auburn, Ala. 36849) This Alabama study was con- 
ducted to determine the weight gain response of steers to differ- 
ent stocking rate levels on switchgrass. 

Effect of Time of Grazing or Cutting and Feeding on the 
Incidence of Alfalfa Bloat In Cattle; by J.W. Hall and W. 
Majak; 1995; Can. J. Anim. Sci. 75(2):271 -273. (Agric. and Agri- 
Food Canada, Pacific Agric. Res. Centre, 6660 N.W. Marine 
Drive, Vancouver, Br. Col. V6T 1X2) Cattle fed fresh alfalfa once 
a day bloated more when alfalfa was grazed or cut and fed in 
the early rather than the late morning, suggesting that the risk of 
bloat can be reduced by waiting until noon to first put cattle out 
on pasture or to move them to fresh pasture when using a strip 
grazing system. 

Effect of Browsing by Native Ungulates on the Shrubs in Big 
Sagebrush Communities in Yellowstone National Park; by 
Francis J. Singer and Roy A. Renkin; 1995; Great Basin Nat. 
55(3):201-212. (Natural Resources Ecol. Lab, Cob. State Univ., 
Fort Collins, Cob. 80523) Documented trends from 1958 to 
1990 in browse plant numbers, height, canopy size, and annual 

production on unbrowsed sites and sites browsed by elk, prong- 
horn, and mule deer. 

Effects of Fire on Southwestern Riparian Plant Community 
Structure; by David E. Busch; 1995; Southwestern Nat. 
40(3):259-267. (U.S. NatI. Park Serv., S. Fla. Natural Res. 
Center, 40001 State Road 9336, Homestead, Fla. 33034) 
Compiled fire records from the lower Colorado River floodplain 
were used to assess change in riparian community structure 
resulting from fire. Concluded that species turnover was low and 
that replacement of riparian forests by water- or salinity-stress 
tolerant shrubs was long lasting. 

Effects of Grazing by Ungulates on Upland Bunchgrass 
Communities of the Northern Winter Range of Yellowstone 
National Park; by Francis J. Singer; 1995; Northwest Sci. 
69(3):191-203. (Natural Resources Ecol. Lab, Cob. State Univ., 
Fort Collins, Cob. 80523) Evaluated differences in aboveground 
biomass production by plant species between grazed and 
ungrazed sites on upland bunchgrass communities on 
Yellowstone elk winter range. 

Herbage Production as Influenced by Stand Arrangement, 
Nitrogen Fertility, and Supplemental Water; by NA. Fairley 
and L.P. Lefkovitch; 1994; Can. J. Plant Sci. 74(1):115—120. 
(Agric. Canada Res. Sta., P.O. Box 29, Beaverbodge, Alta. TOH 

OCO) Results of physically separating the grass and legume 
components in the stand (1) reduced total dry matter production, 
(2) increased nitrogen efficiency when applied only to the grass 
strips, and (3) facilitated selective placement of fertilizer and 
nutrients. 

Influence of Energy or Protein Supplementation During 
Midpregnancy on Forage Intake of Ewes Grazing Montana 
Winter Range; by K.J. Soder, V.M. Thomas, A.W. Kolt, PG. 
Hatheld, and B. Olson; 1995; J. Anim. Sci. 73(10):2853—2859. 
(Thomas: Dept. Anim. & Range Sci., Mon. State Univ., 
Bozeman, Mon. 59717) Alternate-day supplementation during 
midpregnancy with energy or protein supplements had no effect 
on forage dry matter intake of ewes grazing winter range but 
improved body condition. 
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Interpreting Long-Term Trends in Blue Mountain Ecosystems 
from Repeat Photography; by John M. Skovlin and Jack Ward 
Thomas; 1995; USDA, For. Serv. Res. Paper PNW-GTR-315; 
102 p. (USDA, Pacific Northwest Res. Sta., 333 S.W. First Ave., 
Portland, Ore. 97208-3890) Photographs taken prior to 1925 
were compared with photos taken as recently as 1992 to help 
interpret changes within ecosystems in the Blue Mountains; the 
purpose of this visualization of change since the early 1900's 
was to assist land managers in developing strategies to improve 
long-term sustainable productivity. A major finding, across all 
zones and landscapes, was the gradual but wholesale shift from 
herbaceous communities to communities of woody shrubs and 
trees. 

Names and Types In Perennial Atriplex Llnnaeus 
(Chenopodiaceae) In North America Selectively Exclusive of 
Mexico; by Stanley L. Welsh and Clifford Crompton; 1995; 
Great Basin Nat. 55(4):322—334. (Dept. Botany & Range Sci., 
Brigham Young Univ., Provo, Utah 84602) A listing of names 
and synonyms, along with type characteristics, of perennial and 

woody Atriplex taxa, especially for those north of Mexico. 

Natural Resources and Environmental Issues. Volume IV. 
Blodiversity on Rangelands; by Neil E. West (Ed); 1995; Utah 
State Univ., Logan, Utah; 114 p. ($20, postpaid, paperback; 
NREI, Quinney Library, Cot. Nat. Res., Utah State Univ., Logan, 
Utah 84322-5230) Comprised of 11 chapters written by 19 
authors; all aspects of biodiversity in the arid and semi-arid 
western U.S. 

Nutritional Quality and Palatibility to White-Tailed Deer of 
Four Warm-Season Forages; by Carol L. Feather and Timothy 
E. Fulbright; 1995; WildI. Soc. But. 23(2):238—244. (Caesar 
Kleberg WildI. Res. Inst., Texas A&M Univ-Kingsville, Kingsville, 
Texas 78363) Studied white-tailed deer use, standing crop and 
persistence and nutrient features of four warm-season forbs in 
South Texas, i.e. cowpea, tepary bean, siratro, and lablab in 
warm-season food plots. 

Patch Selection by Cattle: Maximization of ..itake Rate in 
Horizontally Heterogeneous Pastures; by R.A. Distel, E.A. 
Laca, T.C. Griggs, and M.W. Demment; 1995; AppI. Anim. Beh. 
Sci. 45(1-2):11—21. (Laca: Dept. Range & WildI. Mgt., Texas 
Tech Univ., Lubbock, Texas 79409-2125) A study of the role of 
various perceptual cues on selectivity patterns of cattle grazing 
heterogeneous swards. 

Pronghorn Home Range Relative to Permanent Water in 
Southern New Mexico; by F. Clemente, R. Valdez, J.L. 
Holechek, P.J. Zwank, and M. Cardenas; 1995; Southwestern 
Nat. 40(1):38—41. (Dept. Anim. & Range Sci., N. Mex. State 
Univ., Las Cruces, N. Mex. 88003) Evaluated on the Jornada 
Expt. Range how water distribution influenced pronghorn move- 
ments by determining pronghorn's (1) distance to closest water 
source, (2) home range size, and (3) habitat use. Pronghorn 
showed a preference for grass-mesquite-yucca and grassland 
communities, but mesquite communities were important for 
fawning. 

Property Rights, Grazing Permits, and Rancher Welfare; by 
David K. Lambert and J.S. Shonkwiler; 1995; J. Agric. & 
Resource Econ. 21(1):146—164. (Dept. Agric. Econ., Univ. 
Nevada, Reno, Nev. 89557) Annual demand of forage from fed- 
eral BLM range was found sensitive to active preference, beef 
cow and breeding ewe inventories, and grazing fees and nonfee 
allotment utilization costs. 

Response of Desert Ungulates to a Water Project in Arizona; 
by Paul R. Krausman and Richard C. Etchberger; 1995; J. WildI. 

MgI. 59(2):292—300. (School of Renewable Nat. Res., Univ. 
Ariz., Tucson, Ariz. 85721) Studied the effect of a large water 
project (aqueduct provided with animal access to water) on 
movements and home ranges of desert mule deer and bighorn 
sheep during and after construction. 

Selection and Development of Replacement Helfers; by Bob 
Bolze and Larry R. Corah; 1993; Kan. Agric. Ext. Cir. 841; 9 p. 
(Agric. Mailing Room, Kan. State Univ., Manhattan, Kan. 66506) 
Gives emphasis to the growth and development of the replace- 
ment heifer from birth until she weans her first calf, which is of 
critical importance to the continued success of the cow herd; 
provides guidelines to enhance pregnancy early in the first 
breeding season as yearlings, giving birth to a live calf with mini- 
mal difficulty, raising calf to an acceptable weaning weight, 
breeding back early for the second calf, and long-time maternal 
productivity. 

Stocking Rate and Grazing Management; by Paul D. 
Ohlenbusch and Steve L. Watson; 1994; Kan. Coop. Ext. Serv. 
MF-1118; 6 p. (Agric. Mailing Room, Kan. State Univ., 
Manhattan, Kan. 66506) A practicums approach to setting stock- 
ing rates and applying the principles of grazing management. 

Use of Remote Sensing for Detecting and Mapping Leafy 
Spurge; by James H. Everitt, Gerald L. Anderson, David E. 

Escobar, Michael R. Davis, et at.; 1995; Weed Tech. 
9(3):599—609. (USDA-ARS, Remote Sensing Unit, 2413 E. Hwy. 
83, Weslaco, Texas 78596) A study to develop remote sensing 
techniques and demonstrate their use in detecting and mapping 
leafy spurge infestations. 

Wildfire Suppression--A Paradigm for Noxious Weed 
Management; by Steven A. Dewey, Michael Jenkins, and 
Robert C. Tonioli; 1995; Weed Tech. 9(3):621—627. (Plants, 
Soils, and Biometeorology Dept., Utah State Univ., Logan, Utah 
84322) Suggests fire prevention as a model to promote greater 
public awareness of the impact of noxious weeds and the need 
for weed prevention and early detection, and discusses the prin- 
ciples and practices associated with wildfire suppression to illus- 
trate many weed science fundamentals. 

Winter Foraging by Muskoxen: Hlerarchial Approach to Patch 
Residence Time and Cratering Behaviour; by J.A. Schaefer 
and F. Messier; 1995; Oecologia 104(1):39-44. (Dept. Biol., 
Univ. Sask., Saskatoon, Sask. S7N 5E2) Examined the temporal 
and spatial patterns of feeding behaviours of muskoxed during 
winter in the High Arctic in the vicinity of Wellington Bay. 

Yield, Quality, and Adaptation of Several Warm-Season 
Grasses in Central Texas; by Mall A. Sanderson, Ronald M. 
Jones, and Paul Voight; 1995; Amer. For. & Grassland Counc. 
Proc. 1995:101-105. (Agric. Res. and Ext. Center, Texas A&M 
Univ., Stephensville, Texas 76401) This central Texas study 
evaluated bermudagrass hybrids and bunchgrass cultivars and 
species for productivity and forage quality during several years. 
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Grazing the Hill 

Vivan M. Jennings 
Washington Representative 

Grazing Lands Forum 
The tenth annual Grazing Lands Forum (GLF), Partners 

in Conservation, sponsored by the Society for Range 
Management (SRM) National Capital Section, was held 
December 7, 1995 in Washington, DC. 

The program focused on three of the Seeking Common 
Ground Projects. The Upper Muddy Creek Coordinated 
Resource Management project in Wyoming, the Monroe 
Mountain Livestock and Big Game Demonstration Area and 
Ecosystem Management Pilot in central Utah and the Owl 
Mountain Partnership for Total Resource Management in 
Colorado. In addition, there were excellent presentations on 
the Malpai Borderlands Working Group in New Mexico, an 
Ecosystem Management project called Graze New York 
and a South Florida restoration project and one on the 
Chesapeake Bay Partnership. These were all excellent and 
praised by those in attendance. This was a valuable meet- 

ing and an excellent opportunity for attendees to exchange 
views. The speakers focused on positive outcomes of the 
various projects which added a special dimension to the 
views of the participants. 

At the end, Dr. Fee Busby, Special Assistant, Natural 
Resources and Conservation Service (NRDS) provided an 
excellent wrap up to the days events. He provided an 
opportunity for speakers to summarize what was said and 
for participants to ask questions. Most helpful was his role 
in facilitating the audience's involvement to address princi- 
ples that were learned from the presentations and to identi- 
fy new and future issues needing attention. Thoughts 
shared at the end, were that next year the GLF might focus 
on how new information technologies could be used in 
knowledge delivery systems. Futuring was a topic dis- 
cussed for GLF. Some viewed change in the use of other 
resources were impacting grazing lands and natural 
resources. 

Grassland and Range National Goals 
At the Plant and Soil Science Forum held in December, 

1995, Jim Elgin, National Program Leader, Forage and 
Pasture, Agricultural Research Service (ARS) reported on 
Grassland and Range National Goals (GNRG) for research 
and education projects that benefit society. SRM has been 
an active participant in the developmental process of 
GANG. 

These goals grew out of ongoing activities following a 
1993 GRNG National Workshop held in Airlie, Virginia. The 
focal components of the goals are; improved communica- 
tion, sustainable food and recreation environmental stew- 
ardship, and economic development. Proceedings of the 
workshop are to be available in February, 1996. 

Agency Staffing Update 
Agricultural Research Service (ARS) 

With the move of Dr. Dennis Child to Colorado State 
University, a vacancy was created on the National Program 
Staff of the ARS. ARS has advertised to fill this vacancy, 
and the deadline for applications was December 11, 1995. 
It is hoped that good candidates have applied and that a 
new National Program Leader for Range Science can be 
announced shortly. 

Cooperative States Research, Education, and Extension 
Service (CSREES) 

Dr. B.H. Robinson has been appointed Administrator of 
CSREES. Dr. Robinson will head up the Federal partner- 
ship component and its commitment to agricultural 
research, education and extension. He replaces Dr. Cohen 
Hefferan, who served as Acting Administrator. Dr. Hefferan 
will be serving as Associate Administrator of CSREES on 
an interim basis until a replacement can be found. 
Previously, Dr. Robinson was Director of the Economic 
Research Services Natural Resources and Enviornment 
Division. 

Dr. Paul McCawtey has assumed responsibility for the 
Rangeland Research Grants Program in CSREES following 
the retirement of Wayne Murphey. Paul has spent the last 
four years as the National Program Leader for 
Environmental Education in CSREES. Prior to that assign- 
ment, he served as National Program Leader for 
Rangeland Management and as an Extension Rangeland 
Specialist with Utah State University. Paul is past president 
of the Utah Section and the National Capital Section of 
SAM. 

Economics Research Service (ERS) 

Dr. Susan Offutt has been named Administrator of ERS. 
She currently heads the National Science and Technology 
Council's Board on Agriculture program. Earlier, she was 
with the Office of Management and Budget. 

Natural Resources and Conservation Service (NRCS) 
Dennis Thompson, currently the Louisiana State 

Conservationist, has been selected to be the national graz- 
ing lands specialist for NRCS. He will be reporting to his 
new position in February, 1996. Dennis will replace Keith 
Wadman who accepted a position last fall with NRCS in 
Utah. 

Renewable Natural Resources Foundation (RNRF) 
Summit 

The 1995 Summit of Elected and Appointed Leaders of 
RNRF Member Organizations was held recently in 
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Washington, DC. The theme 'Science Under Assault" was 
discussed by the delegates present. At the Summit, SAM 
President Fred Bryant proposed that a Letter of Suggested 
Action on Rangelands for Federal Agencies to subscribe to 
be sent to the respective agencies by the RNRF Board. 
The five agencies (USFS, BLM, NRCS, BIA, NPS) in some 
manner assess and monitor United States rangelands con- 
stituting 48% of our nations land mass. SAM would like 
these federal agencies to use common techniques and 
technology in their monitoring practices so the database of 
information is identical. SRM has offered to facilitate this 
process, having devoted 50 years to the scientific study of 
this issue. RNRF would coordinate the letter drafting 
process. 

More on the GPRA 
Increasingly, there will be a greater focus on the 

Government Performance and Results Act (GPRA). This 
past summer, the Council for Food, Agriculture and 
Resource Economics (C-FARE) held a symposium on 
research accountability. It was emphasized at the sympo- 
sium that greater reliance be placed on accountabilty to 
prove the benefits of what we do by society. The GPRA 
exemplifies the focus that be placed on the subject. Five 
points were: 

1) Assessment need to address the full range of 
impact I.e. economic, environmental and societal. 

2) Assessment will need to show not only direct, but 
Indirect Impact of the research. 

3) Assessments will need to look at impacts across dif- 
ferent sectors. 

4) Portfolio type of assessments showing interdiscipli- 
nary effects will be needed. 

5) Assessments will be needed evaluating the benefit as 
compared to different options for use of funds. 

Environmental Legislation Action 
When it comes to Congress and environmental legisla- 

tion, basically, we start the new year with little or not action. 
The two principal battles in Congress last year over domes- 
tic issues, centered on the budget and the Federal regula- 
tory system and in particular, environmental regulatory 
reforms. At this writing, it is not clear what will happen next. 
The House passed a regulatory reform bill. This is viewed 
by some as a mechanism to tie up present and future regu- 
lation in the court process. The House also passed a tak- 
ings bill to compensate private property owners who can't 
do what they want to with their property due to environmen- 
tal law. The House also passed a clean water bill which 
could effectively decrease the impact of the Clean Water 
Act. On the Senate side, the regulatory reform bill has 
reached the floor, but presently stalled by opponents. 
Although a takings bill has come out of committee, it is 
unclear what will happen next. So far, there is no action in 
the Senate on endangered species, clean water, and graz- 
ing reform. They remain at the committee level. 
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Greeley, co 80631 
(303) 356-4710 

P.O. Box 237A Route 4 
Clinton, MO 64735 
(816) 885-7551 SELECT NATIVE GRASSES 
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SRM HONOR GROUPS 
As of December 31, 1995 

Trail Boss Club 
Honors individuals, organizations and Sections who make contributions in excess of $1,000. Contributions of $10,000 or 
more are noted by an asterisk and have their photographs displayed at SAM Headquarters. 

Art J. Armbrust, Jr. 
John W. Bohning 
John A. Hunter* 
C. Hardy Redd* 
Colorado Section 
Robert S. Campbell* 
W. A. Chapline* 
John D. Freeman 
S. Wesley Hyatt* 
Charles M. Jarecki 

RoIf B. Jorgensen 
Nelda D. Linger 
William G. McGinnis 
Eleanor McLaughlin 
John L. Merrill 
Jack Miller 
National Capital Section 
Frederic G. Renner* 
Laurence E. Rioridan* 

Joseph H. Robertson 
Gail E. Sharp 
Mildred E. Sharp 
Sharp Bros. Seed Company* 
Thomas N. Shif let 
Stan Tixier* 
James R. Truax* 
Clinton W. Wasser 
Robert M. Williamson 

President's Club 
Honors individuals, organizations and Sections who make contributions of $500 to $999. 

Thomas E. Bedell 
Lester J. Berry 
Dr. Gary Evans 

Margaret Maudlin 

Floyd McMullen 

Heanry A. Pearson 
Kenneth D. Sanders 
Daniel L. Sharp 

David E. Sharp 
Dick Whetsell 
Nellie C. Wilson 

Century Club 
Honors individuals, organizations and Sections who make contributions of $100 to $499. 

E. William Anderson 
Barbara Allen-Diaz 
John L. Artz 
Josiah T. Austin 
E. T. "Tom" Bartlett 
Jack E. Bills 

George E. Bradley 
Lorenz F. Bredemeier 
A. D. Brownfield, Jr. 
Gay Browning 
Donald F. Burzlaff 
Billy L. Carr 
John A. Cartwright 
Watt M. Casey 
Mike Center 
George D. Chattaway 
Daryl A. Cisney 
W. James Clawson 
James S. Cochrane 
Howard Collier, Jr. 
Carol E. Conrad 
Donald E. Cox 
Richard S. Driscoll 

Don D. Dwyer 
Sherman Ewing 
Richard Farrar 
Herbert G. Fisser 
Gary W. Frasier 
Daniel G. Freed 
Kenneth 0. Fulgham 
Garrison Seed Company 
Martin H. Gonzalez 
Richard Granard 
John E. Grinstead 
Keith S. Guenther 
Dick D. Hamilton 
Richard M. Hansen 
Clare W. Hendee 
Tim Hixon 
A. C. Hull, Jr. 

Tracey Irons 
William 0. Hurst 
Donald N. Hyder 
Peter V. Jackson 
Kendall L. Johnson 

Linda A. Joyce 
Ken Killingsworth 
Robert W. Knight 
William A. Laycock 
Tim Leftwich 
Robert J. Leonard 

Gary G. Markegard 
S. Clark Martin 
Ed A. McKinnon 
John L. McLain 
Alistair McLean 
R. Keith Miller 
Samuel M. Miller 
John E. Mitchell 
Howard L. Morton 
Ed C. Nelson 
Donald W. Nelson, Jr. 
James B. Newman 
Gene F. Payne 
Joseph F. Pechanec 
Donald T. Pendleton 
Jeff Powell 

Ellen I. Reddick 
Elbert H. Reid 
Phillip Robbins 
Robert L. Ross 
Charles B. Rumburg 
G. Wilson Scaling 
Ervin M. Schmutz 
Joseph L. Schuster 
Glen M. Secrist 
Phillip L. Sims 
Ronald E. Sosebee 
Ronald C. Squibb 
J. Kent Taylor 
Gerald W. Thomas 
Hugh C. Thompson 
E. Lavelle Thompson 
Edwin W. Tisdale 
A. H. "Fred" Walker 
J. Wayne Weaver 
Warren C. Whitman 
Robert E. Williams 
Desiderio C. Zamudio 



Range/and Wildlife. A W publication--a MAJOR contribution! 
A comprehensive treatise of rangeland wildlife, their habitat and their 
interactions with domestic livestock in the United States. In the 
U.S., 84 percent of the mammals, 74 percent of the birds, 58 
percent of the amphibians, and 38 percent of the fish are represented 
in non-forested rangeland ecosystems, representing over 3,000 
species. 

The book is devided into four major sections, 26 individual chapters and represents the combined 
contribution of 39 experts covering such diverse subjects as rangeland and wildlife resources, 
management of these resources, wildlife law, and economic valuation of rangeland wildlife. The 
chapter titles and authors are: 

• Rangeland Resources, Harold F. Heady 
• The Birds of Rangelands, Eric G. Bolen, John A. 

Crawford 
• The Mammals, Clyde Jones, Richard W. 

Manning 
• Threatened and Endangered Wildlife and 

Livestock Interactions, W. Dean Carrier, Brian 
Czech 

• Perspectives on Grazing Nongame Bird Habitats, 
Fritz L. Knopf 

• Upland Gamebirds, Fred S. Guther, 
• Birds of Rangeland Wetlands,Milton W. Weller 
• Rodents and Lagomorphs, Kathleen A. 

Fagerstone. Craig A. Ramey 
• Carnivores, William F. Andelt 
• Elk, Michael J. Wisdom, Jack Ward Thomas 
• Mule Deer, James M. Peek, Paul R. Krausman 
• The White-tailed Deer: Natural History and 

Management, James G. Teer 
• Pronghorn on Western Rangelands, Jim D. 

Voakum, Bart W. O'Gara, Volney W. Howard, 
Jr. 

• Bison, James H. Shaw 

• Bighorn Sheep and Livestock, Paul R. 
Krausman, Raul Va/dez, John A. Bissonette 

• Historical and Present Impacts of Livestock 
Grazing on Fish and Wildlife Resources 
in Western Riparian Habitats, Robert D. Ohmart 

• Feral Animals on Rangelands, Charles L. 
Douglas, David M. Leslie Jr. 

• Prescribed Fire, Robert A. Riggs, Stephen C. 
Bunting. Steven E. Daniels 

• Chemical Manipulation of Plants, Ben H. Koerth 
• Mechanical Manipulation of Plants, Timothy E. 

Fu/bright, Fred S. Guthery 
• Revegetation of Rangelands for Wildlife, Bruce 

A. Roundy 
• Fences, Waterholes, and Other Range 

Improvements, Robert R. Kindschy 
• Damage to Rangeland Resources, Walter E. 

Ho ward 
• Diseases of Wild Ungulates and Livestock, 

David A. Jessup, Walter M. Boyce 
• Wildlife Law: Judicial and Fiscal 

Responsibilities, Wendell G. Swank 
• Economic Valuation of Rangeland Wildlife, Phil 

R. Ogden 

QWWWQWQQQWQWiQ 
Please complete the order form and return with remittance to: 

SOCIETY FOR RANGE MANAGEMENT, 1839 YORK STREET, DENVER, CO 80206 

BOOK PRICES: 

Name __________ 

Address ________ 

Single Copy @ $24.50 plus $6.50 shipping/handling 
30% Discount on orders of 15 or more - $17.15 each (please call for 
shipping costs) 

City — 

Phone 

State __________ Zip ____________ 

Fax -__________ 

Country 

QTY ______ Subtotal ______________ 
Shipping _______________ 

Total Due 

o Check/Money Order Enclosed 
o Charge my 0 Visa 

o MasterCard 
o American Express o Diners Club 

Card # 
Signature ___________________________ 
Exp. Date _________________________ 




