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Executive Vice-President's Report 

The 1996 Annual Meeting is now 
history and a fine meeting it was. 
Attendance was down slightly but the 
content of the programs and the 
quality of the facilities available in the 
Wichita Convention Center were as 
good as they come. My personal 
thanks to Walt Fick, Mark Moseley, 
the members of their planning com- 
mittee and the volunteers that assist- 
ed them in hosting the meeting. I am 
indebted to so many individuals for 

their contributions and assistance that I will not try and name 
them individually for I would surely overlook someone. 

Several new programs were under discussion at the meet- 
ing, including professional certification. This subject was 
debated in several committees along with a very thoughtful 
and comprehensive pro (Vivan Jennings) and con (Ron 
Sosebee) discussion at the Membership Forum. Both discus- 
sants remarked that they were not, at this point in time, either 
pro or con but had agreed to debate their respective side. 
Another program discussed was the development of a strategy 
for exempting Coordinated Resource Management (CRM) 
from the Federal Advisory Committee Act (FACA). FACA con- 
tinues to curtail Federal involvement in the CRM process in 
many instances, despite the exemptions for state governments 
and Indian tribes provided by the Unfunded Mandates Act of 
1995. In the West, there are very few CRM efforts that do not 
require Federal participation along with private and other pub- 
lic interests because of the interconnected fabric of the 
resources. 

There was a lot of activity in the changing world of communi- 
cations. The Board accepted an offer made by Jerry Stuth, 
Director of the Center for Natural Resource Information 
Technology, to assist in developing and maintaining a Home 
Page for SRM on the World Wide Web (WWW). The Board 
would like to see the SRM's Home Page on the WWW within 
the next few weeks. Jerry outlined some tasks that the Denver 
office needs to initiate to get started and we have yet to get to 
them. The older I get the more I appreciate the wisdom of 
Henry Kissinger's observation that "in government the urgent 
always takes precedent at the expense of the important." I 

know this is equally true for SRM and other organizations. 
The Board was introduced to a proposal to transfer the infor- 

mation contained in all volumes of the Journal of Range 
Management (excluding the two most recent volumes) onto 
compact disks in read only memory (CD-ROM), providing that 
SAM would allow this information to be made available over 
the WWW. This would be accomplished through an experi- 
mental cooperative program between the SAM, National 
Agricultural Library and the University of Arizona, known as the 
Agricultural Network Information Center (AgNIC). Arizona is 
interested in maintaining an information center on arid lands 
and rangelands. All 48 years of JAM can be contained on 
about 3 compact disks, in computer readable files which could 

be made available world-wide. This project has much in com- 
mon with the WWW Home Page described above and the two 
programs could be mutually supportive. It does mean, howev- 
er, that once they are available on the WWW the Society has 
lost all copyright. My own personal opinion is that this is no 
great loss compared to the value of having the information 
readily available. Copying privileges are given free of charge 
now except in unusual instances where the material is intend- 
ed to be sold. 

Membership dues have been on the Board's agenda for sev- 
eral years and they finally came to closure at the Wichita meet- 
ing. The Board, the Advisory Council, the Membership 
Committee and the Finance Committee had discussed the 
subject at length and arrived at similar conclusions. Dues for 
regular members and the first member of a family will be 
increased while all other classes of membership dues remain 
unchanged. Regular and first member of a family will increase 
based on family income. The amount of the increase is $5 for 
regular members with incomes less than $40,000, $10 for reg- 
ular members with incomes of $40,000 to $60,000 and $20 for 
regular members with incomes in excess of $60,000. The 
Board and committees wanted to provide a dues structure that 
would retain the diversity of the SRM membership and yet pro- 
vide the income necessary to maintain current programs. 

The Board also approved another potential item for increas- 
ing revenue—the requirement of an additional $15 from indi- 
vidual members that choose to receive a copy of the Journal of 
Range Management. However, this mandates a change in the 
bylaws to implement. A vote on the bylaws change will be held 
later in 1996 with the outcome of that vote determining 
whether or not the charge will be implemented in the future. 
Many professional societies are charging extra for "hard 
copies" of scientific journals. I think this is a transition step 
societies are making from hard copies to electronic copies. In 
the future only electronic copies may be offered because they 
are much less expensive to produce. 

In another issue related to the Journal of Range 
Management, the Board approved the inclusion of a Spanish 
version of the abstracts. Gary Frasier is working out the details 
for accomplishing this for a one year trial. But don't expect to 
see it right away because it will take some time to work it into 
the publication schedule. 

All members will continue to receive Range/ands on alter- 
nate months and a copy of the Trail Boss News every month. 
Gary Frasier, Range/and associate editors and Patty Rich, pro- 
duction editor, are planning changes that will improve the read- 
ability and appearance of Rangelands and its appeal to a 
wider audience. This initiative was implemented with a writing 
workshop in Wichita that was so successful it is planned to be 
repeated and perhaps enlarged at the 1997 meeting in Rapid 
City. Susan Pieper, with New Mexico State University, assisted 
with the workshop. Susan gave us a lot of assistance and 
good advice back in 1993 when the Society was changing over 
to desktop publishing—Bud Rumburg, Executive Vice 
President, SAM. 
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Cattle and Wildlife Ranching in Zimbabwe 

Urs R Kreuter and John P. Workman 

In semi-arid African savannas, multi-species wildlife com- 
munities tend to use heterogeneous vegetation more com- 
pletely than cattle alone (Walker 1976, 1979). Wildlife pro- 
duction may thus be ecologically the most rational form of 
land use in these areas (Child and Child 1986). It has also 
been claimed that wildlife can produce more biomass per 
unit area than cattle (Dasmann and Mossman 1961, 
Hopcraft 1986) due to niche separation and/or dietary plas- 
ticity among wild herbivores, but other studies have not cor- 
roborated this (McDowell et al. 1983, Taylor and Walker 
1978). The biggest advantages of wild animals over con- 
ventional livestock are now generally considered to be their 
higher value and multiple-use potential (Cumming 1989, 
Johnstone 1973). But claims that African wildlife may gen- 
erate greater profits than cattle have seldom been based 
on comprehensive economic studies. 

The commercial ranching sector of Zimbabwe provided a 
rare opportunity for estimating the efficiencies of extensive 
cattle and wildlife production systems because there is a 
long history of commercial cattle ranching and landowners 
have the right to commercially use wildlife on their land. 
This study was based in the Midlands Province, which con- 
tains the most productive semi-arid rangelands in the coun- 
try, because economic trade-offs between cattle and 
wildlife ranching could be more easily identified in this area 
than in other wetter or more arid areas. 

Midlands Province 

The Midlands Province lies in the center of Zimbabwe 
(Fig. 1) and it ranges in altitude from 920 to 1,475 meters 
(3018 to 4,840 feet) with undulating topography that 
becomes broken towards the eastern and western drainage 
systems. It receives a mean annual rainfall ranging from 
650 to 800 millimeters (26 to 32 inches) along an east-west 
gradient, which occurs mainly during summer storms. 
Miombo woodland savanna is the dominant vegetation type 
but plateau grasslands, particularly Hyparrhenia species, 
dominate the Chivhu and Somabhula areas (Fig. 1). 
Wildlife in the Midlands consists mainly of plains-game 
species but a few larger herbivores, such as elephant, 

Authors are adjunct professor in the Department of Rangeland Ecology 
and Management, Texas A&M University, College Station, Texas 77843, 
and professor, Department of Rangeland Resources, Utah State 
University, Logan, Utah 84322. 

The authors thank the World Wide Fund for Nature (Switzerland) and 
Rothmans of Pall Mall (Zimbabwe) for research funds and Dr. David H.M. 
Cumming for providing logistic support for the study. 

rhino, hippo, giraffe and buffalo, also occur. The most pop- 
ulous species in 1990 were impala, warthog, baboon, kudu, 
and duiker. The most valuable game-species were leopard, 
sable antelope, eland, water buck, kudu, tsessebe and 
zebra (Table 1). Erratic rainfall has generally restricted agri- 
cultural activities in these semi-arid, mainly sandy areas to 
drought-tolerant crop and livestock production. Wildlife has 
been used commercially since the late 1970's. 

Fifty Midlands ranches in four areas with significant 
wildlife stocks (Battlefields, Umniati-Sebakwe, Bembezaan, 
Mvuma) and two areas with scarce wildlife (Chivhu and 
Shurugwi-Somabhula) were selected for study (Fig. 1). In 
the first four areas the study included 15 cattle, 7 wildlife, 
and 13 mixed ranches, ranging in size from 1,424 to 
132,840 hectares (3,517 to 328,115 acres). In the two 
areas with scarce wildlife, 15 cattle ranches varying in size 
from 1,284 to 16,261 hectares (3,171 to 40,165 acres), 
were studied. 

Fig. 1. The Midlands Province of Zimbabwe and the six areas 
included in the study. 
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Table 1. Estimated 1990 wildlife populations and average trophy 
values of hunted species in the Midlands study area. 

Species Scientific name Number1 Trophy fee 

(US$)2 
Leopard Pantherapardus 185 1,375 
Sable Hippotragus niger 1,618 1,164 
Eland Taurotragus oryx 1,579 683 
Waterbuck Kobus ellipsiprymnus 540 564 
Kudu Tragelaphus strepsiceros 9,024 499 
Tsessebe Damaliscus lunatus 2,042 480 
Zebra Equus burchelli 2,802 427 
Wildebeest Connochaetes taurinus 3,894 355 
Reedbuck Redunca arundinum 1,484 250 
Bushbuck Tragelaphus scriptus 395 244 
Klipspringer Oreotragus oreotragus 519 158 
Oribi Ourebia ourebi 38 142 
Impala Aepyceros melampus 24,501 96 
Warthog Phacochoerusaethiopicus 12,671 87 
Bushpig Potamochoerusporcus 3,217 80 
Steenbok Raphicerus campestris 3,487 73 
Grysbok Raphicerus melanotis 245 71 
Duiker Sylvicapra grimmia 7,330 71 
Baboon Papio ursinus 9,525 36 
Anecdotal information from survey ranchers. 
2Average values from 1990 survey (hunting fees are always quoted in US$ to 
accommodate foreign clients and to minimize the frequency of inflation-related 
price adjustments). 

because, in the short term, ranch area is fixed. Data were 
analyzed using distribution-free non-parametric statistical 
techniques. 

Survey Results 

Average revenues, costs, cattle-inventory adjustment, 
and depreciation associated with cattle, wildlife and mixed 
ranches are presented in Fig. 2. Cattle ranches produced 
the greatest revenues and costs per ha, while on-ranch rev- 
enues and costs of wildlife ranches were significantly less 
than those of cattle and mixed ranches. The average live- 
stock inventory adjustments (side bars in top panel of Fig. 
2) were positive for cattle ranches in the two areas with 
sparse wildlife and slightly negative for mixed ranches. 
Depreciation costs (side bars in bottom panel of Fig. 2) 
were similar for all ranch types. 

Cattle ranchers derived almost all of their income from 
the sale of beef cattle (67% Brahman types, 19% other Bos 
indicus types and 14% Bos taurus) either to abattoirs 
(67%), through auctions (18%) or through on-farm sales 
(14%). Among wildlife enterprises, most income was 
earned from the sale of hunting and photographic safaris 

Ranch Survey 

A survey questionnaire was developed to gather informa- 
tion about the 1989/90 production season. This was admin- 
istered in 1990 through on-ranch interviews to obtain physi- 
cal, managerial and financial data from each selected 
ranch. Financial profits of cattle and wildlife enterprises 
were estimated from reported revenues and costs. In cattle 
enterprises, estimated profits were adjusted for changes in 
livestock inventory to account for profit or capital transfers. 
Financial profits were estimated on a per hectare basis 

Cattle and zebra in Hyparrhenia grassland. 

Cattle related U Inventory adjust 
Wildlife related .. Depreciation 40 

(a) 3o 

i:I,i ii 
(b) 3o 

F ft 
C2 C4 Wr W MT Mo 

Cattle Wildlife Mixed 

Ranch type 

Fig. 2. (a) Average total revenue per hectare and (b) average total 
cost per hectare of cattle, wildlife and mixed ranches. C2 and 
C4 are cattle ranches in two areas with sparse wildlife and four 
areas with abundant wildlife, respectively; W7 WO, MT and MO 
represent the total operations and on-ranch components of 
wildlife and mixed ranches, respectively. 
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(76%), live game sales (18%) and game-meat sales (5%). 
Hunting clients were mainly from America (49%), Europe 
(40%), and Australia (6%). Major cost items in cattle enter- 
prises were livestock purchases (29%), feed (21%), hired 
labor (16%), repairs and maintenance (8%), veterinary 
(6%), interest and banking (6%), and administration (5%). 
In wildlife enterprises, major cost items were repairs and 
maintenance (16%), hired labor (15%), capture and culling 
(13%), lease fees (10%), fuels (9%), administration (9%), 
safari consumables (7%), and promotional expenses (5%). 

The financial profits per hectare of cattle, wildlife, and 
mixed ranches are shown in Fig. 3. When depreciation 
costs were excluded, all ranch types provided positive net 
revenue per hectare (Fig. 3a: Z$ is Zimbabwe dollar = 
about US$0.40 in 1990; C2=Z$11.18 and C4=Z$4.53 repre- 
sent cattle ranches in areas with sparse and abundant 
wildlife, respectively: W1=Z$6.91 and W0=Z$3.79 repre- 
sent total operation and on-ranch component of wildlife 
ranches; and MT=Z$7.1 1, MO=Z$7.20 represent total oper- 
ation and on-ranch components of mixed ranches). When 
depreciation estimates were included (Fig. 3b), cattle 
ranches in the two areas with sparse wildlife generated the 
greatest profits (Z$4.50 per hectare) while, in areas with 
abundant wildlife, only mixed ranches were profitable 
(Z$3.79 per hectare). These results imply that in areas with 
abundant wildlife, both cattle and wildlife ranchers were, 
generally, surviving on depreciation. Furthermore, when 
depreciation was included, wildlife ranches were financially 
profitable only when off-ranch wildlife outside the Midlands 
(primarily more lucrative big-game species such as ele- 
phant, buffalo and lion) were included in the analysis. 

I 

Fig. 3. Adjusted per-ha net revenue of cattle, wildlife and mixed ranch- 
es: (a) excluding and (b) including depreciation. C2 and C4 are cat- 
tle ranches in two areas with sparse wildlife and four areas with 
abundant wildlife, respectively; WT, WO, MT and MO represent the 
total operations and on-ranch components of wildlife and mixed 
ranches, respectively. 

The results presented do not account for government pol- 
icy effects on ranch profits (Kreuter and Workman 1 994a) 
nor do they account for differential stocking pressures on 
cattle and wildlife ranches on the long-term sustainability of 
these operations (Kreuter and Workman 1994b). 

Discussion 

In Zimbabwe, average inflation-adjusted cattle prices fell 
24% between 1982 and 1988 and profit margins shrank 
sharply (Roth 1991). As a result, cattle numbers decreased 
by 32% in the Midlands during the 1980's. Conversely, the 
value of trophy prices increased by an estimated 67% in Z$ 
terms between 1984 and 1990, i.e., about 9% per year 
(Kreuter and Workman, 1996, in press) and during the 
1980-84 period, net revenue per unit biomass and returns 
to investments were found to be greater for wildlife than 
cattle enterprises in the Midlands (Child 1988). This pro- 
duced a large increase in land allocated to wildlife during 
the 1980's. 

A shortage of valuable trophy animals appears to be limit- 
ing further expansion of the Midlands wildlife industry (Child 
1988). In our 1990 survey, access to leopard and sable 
was found to be particularly important for enhancing profits 
from wildlife because hunts could be increased from seven 
to ten days and the daily hunting fees (excluding trophy 
fee) could be increased from US$250 to US$350. (Daily 
and trophy fees are always quoted in US$ for the benefit of 
the foreign hunters.) There has thus been a tendency to 
disproportionately increase the hunting pressure on leopard 
and sable. 

Despite the apparent high returns to investments in 
wildlife, neither Childs (1988) nor our studies corroborated 
claims that when only Midlands wildlife stocks were consid- 
ered, wildlife ranching is more profitable per unit area than 
cattle ranching. In our study, the greatest financial profits 

Sable antelope (Hippotragus niger) is a key trophy species in 
Zimbabwe. 

Ranch type 



RANGELANDS 18(2), April 1996 

per ha in areas with significant wildlife stocks were generat- 
ed by mixed operations. This together with the lower capital 
requirements for wildlife enterprises, foreign currency earn- 
ing potential of wildlife (at a time when there was a foreign 
currency shortage), and widespread overstocking of cattle 
(Kreuter and Workman 1994b), made it economically and 
ecologically sound for ranchers to reduce their cattle herd 
sizes and diversify into wildlife, thereby spreading invest- 
ment risk. 

Proposed Management Strategy 

Since land and management needs for cattle and tourist- 
orientated wildlife operations differ substantially, cattle and 
wildlife should be managed separately. While cattle can be 
managed privately by each rancher, landowners should 
integrate the management of their wildlife resources under 
a wildlife co-operative with participating land owners as 
share holders. This would provide a broader resource base 
for hunting operations by including areas not currently 
being used and it would increase the area available to 
species requiring large, unimpeded home ranges. Co-oper- 
ative wildlife management could also improve the monitor- 
ing of wildlife stocks and reduce over-exploitation of the 
rarer, more valuable game-species. It could also enhance 
standards of safari operations through employment of pro- 
fessional, tourist-orientated managers. 

Summary 

It has been claimed that more efficient resource use and 
greater profits can result from game ranching than from cat- 
tle production in semi-arid African savannas. This paper 
presents the results of a survey conducted to test this claim 
in the Zimbabwe Midlands during 1989/90. Cattle enterpris- 
es derived revenue primarily from the sale of beef animals 

and wildlife enterprises from the sale of plains-game safari 
hunting opportunities to foreign clients. Cattle ranches in 
two areas with sparse wildlife produced the greatest finan- 
cial profits per ha but only mixed ranches were financially 
profitable in four areas with abundant wildlife. In the wood- 
land savannas of mid-Zimbabwe, this study did not support 
the claim that wildlife ranching generates greater profits 
than cattle ranching. 
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Assessing the Link Between Rangeland Cattle and Water- 
borne Cryptosporidium parvum Infection in Humans 

Edward R. Atwill 

background 
Cryptosporidium pan/urn (C. parvurn) is a tiny protozoa! 

parasite that can cause gastrointestinal illness in a wide 
variety of mammals, including humans, cattle, sheep, 
goats, pigs, and horses. It also occurs in various wildlife 
species such as deer, raccoons, opossums, and rabbits 
(Fayer et al. 1990, Ungar 1990). In cattle, clinical disease 
and shedding of the parasite is usually limited to calves 
under a few months of age (National Animal Health 
Monitoring System 1994, Kirkpatrick 1985, Anderson and 
Hall 1982). Although not confirmed by studies done in the 
U.S., researchers in England and in Spain have reported 
the shedding of C. pan/urn in adult beef cattle (Scott et al. 
1994, Lorenzo Lorenzo et al. 1993). In humans, clinical dis- 
ease and shedding can appear at all ages, but is typically 
more common among children (Ungar 1990). The predomi- 
nant clinical sign is profuse, watery diarrhea lasting from a 
few days to several weeks in normal (immunocompetent) 
calves (Kirkpatrick 1985) and humans (Jokipii and Jokipli 
1986). While this disease is usually self-limiting in immuno- 
competent calves and humans, it can be prolonged and 
life-threatening among immunocompromised people such 
as AIDS patients. An effective treatment for eliminating this 
parasite from the gastrointestinal track still does not exist. A 
few antibiotics may show some promise in reducing the 
amount of oocyst shedding in AIDS patients, but further 
clinical trials are needed to fully evaluate their efficacy 
(White et al. 1994, Goodgame et al. 1993). The severity of 
this disease for the immunosuppressed and the fact that 
this parasite was implicated in recent large scale 
water-borne outbreaks of gastroenteritis in humans 
(Mackenzie et al. 1994, Hayes et al. 1989) has prompted 
the U.S. Environmental Protection Agency (U.S. EPA), 
Centers for Disease Control and Prevention, state and local 

public health agencies and regional water districts to seek 
ways to reduce surface water contamination of this para- 
site. Some of this attention has focused on identifying the 

primary sources of C. parvum in surface water. Cattle are 
often perceived to be a leading environmental source of 
water-borne C. parvurn. For example, the U.S. EPA has 
explicitly warned that inclusion of C. parvum into the pro- 
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posed Enhanced Surface Water Treatment Rule will likely 
result in new restrictions being placed on the location and 
management of livestock operations situated within water- 
shed regions (U.S. EPA 1994). Presented below is a brief 
summary of the medical ecology of C. parvum in calves 
and in humans and the existing scientific evidence that 
addresses the claim that grazing of cattle on watershed 
regions puts humans at significant risk for water-borne 
infection of C. pan/urn. 

Life Cycle 
In calves and in humans, transmission occurs when an 

infected individual fecally sheds oocysts (eggs) of this para- 
site into the environment and a susceptible individual inad- 
vertently ingests these oocysts either directly or indirectly 
through such vectors as contaminated water. The parasite 
then invades the epithelium of the intestine, replicates, and 

through sequential reproductive cycles can result, as in the 
case of calves, in the fecal shedding of up to 1010 oocysts 
per day and up to iO oocysts per gram of feces (Blewett 
1989). Shedding of oocysts can last for 3—12 days in calves 
(Anderson 1981), allowing for heavy concentrations of 
oocysts to build up in confined operations. A similar pattern 
is seen in humans, whereby infected individuals can shed 
up to io—io oocysts per gram of feces (Goodgame et al. 
1993), with a duration of shedding varying widely from indi- 
vidual to individual and which can range from a few to more 
than 50 days (Jokipli and Jokopii 1986). Once shed, these 
oocysts are immediately infective to another individual, 
allowing for the rapid spread of this parasite within a group 
of susceptible individuals. 

Oocysts shed from one species of mammal appear to be 
infectious to other species of mammals. Oocysts from 
humans have been shown to be infectious to a wide variety 
of livestock and companion animals (Fayer et al. 1990). 
Oocysts from calves and possibly other mammals appear 
to be infectious to humans (Dupont et al. 1995, Fayer et al. 
1990). People working with diarrheic calves infected with C. 
parvum have themselves become infected with C. pan/urn, 
presumably from the calf. However, working with diarrheic 
calves is not common for the general public. 

The Issue 
The critical issue is how does C. parvum from calves gain 

access to surface waters and end up in drinking water sup- 
plies. The essential steps must include calves becoming 
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infected and shedding the oocysts in their feces. These 
oocysts must then enter a surface water supply and remain 
ineffective as they journey downstream to water treatment 
plants and distribution systems. 

How common is it for calves with access to surface water 
to shed this parasite? Few studies have been done in beef 
calves, with most research conducted on dairy calves. One 
of the largest surveys to date on shedding of C. parvum in 
beef calves was conducted by the USDA's National Animal 
Health Monitoring System in cooperation with USDA's 
National Veterinary Services Laboratories in which 20% of 
diarrheic calves (n=391) and 11% of non-diarrheic calves 
(n=1 ,053) from a total of 210 operations were found to be 
shedding C. parvum oocysts at the time of sampling 
(National Animal Health Monitoring System 1994). Around 
40% of these 210 operations had one or more calves shed- 
ding C. parvum oocysts at the time of sampling. In this 
same study shedding of oocysts was documented in 9% of 
asymptomatic calves between 3 and 6 months of age, indi- 
cating that shedding can occur in these older age groups 
and without clinical signs. In Manitoba, Canada, 22% of 
beef calves from 148 herds known to have problems with 
neonatal diarrhea were found to shed C. paivum (Mann et 
al. 1986). In England, 36—39% of diarrheic beef calves test- 
ed positive for C. pai'vum while only 8% of healthy beef and 
dairy calves tested positive (Reynolds et al. 1986). From 
across the United States, 22% of 7,369 dairy calves tested 
positive for this parasite (Garber et al. 1994). This parasite 
appears to be relatively common in dairy calves, but we 
need much better information on the distribution of C. 
parvum shedding in beef cattle herds located on open 
range with access to important watersheds. 

Wildlife Considerations 
Little is known about the prevalence of shedding among 

wildlife species with access to surface waters or what con- 
tribution humans themselves make to surface water conta- 
mination. In a survey of 100 raccoons, 13 juveniles had 
oocysts in their feces (Snyder 1988). Cryptosporidial infec- 
tion has been confirmed in grey squirrels (Sundberg et al. 
1982) and in a large variety of neonatal captive deer, 
including mule deer (Heuschele et al. 1986). Thirty percent 
(35/115) of wild mice trapped at a dairy shed contained 
oocysts (Klesius et al. 1986). Oocysts obtained from these 
mice were shown to be infective to calves, perhaps indicat- 
ing a mouse-calf cycle. 

Human Considerations 
The prevalence of shedding among groups of people is 

highly dependent on country and population and can range 
from 0—60%, with the higher proportion of shedding among 
diarrheic individuals (Ungar 1990). The Centers for Disease 
Control and Prevention estimates that the overall back- 
ground prevalence of shedding in the United States is 
around 0.5—1 .0%, but the relationship between shedding in 
humans and levels of viable C. parvum oocysts in surface 
water contamination remains unknown. Outbreaks of 

human cryptosporidiosis have been linked to swimming in 
pools (Bell et al. 1993). Also unknown is what proportion of 
cryptosporidiosis in humans is due to water-borne infection 
as opposed to human-to-human direct infection. 

Survivability 
How long do C. pai'vum oocysts survive in the environ- 

ment once they are shed in feces? Oocysts became non- 
viable after several hours of in-door drying at room temper- 
ature (Robertson et al. 1992). Oocysts recovered from calf 
fecal patties which had been kept inside a barn (summer) 
or inside an unheated shed (winter) became non-infective 
for 3—7 day old mice in 1—4 days (Anderson 1986). If fecal 
material thoroughly dries before reaching water, the 
oocysts would presumably become non-infectious for ani- 
mals and humans. Ten or more days of freezing at —22°C 
caused over 90% of oocysts to become non-viable 
(Robertson et al. 1992). Oocysts in distilled water became 
non-infective if heated to 72.4°C or higher for 1 minute or if 
heated to 64.2°C or higher for 2 minutes (Fayer 1994). 
What if fecal material is deposited directly in a stream? One 
study found that after 33 days in river water, an estimated 
34—40% of purified oocysts were incapable of excystation. 
After 176 days, 89—99% were estimated to be incapable of 
excystation (Robertson et al. 1992). It may be that most 
oocysts do not remain infective as they journey from infect- 
ed calves to surface water to water treatment plant to 
human consumption. Although there are severe environ- 
mental pressures for oocysts to remain infective when 
excreted on land, apparently only a few oocysts would 
need to remain viable in order to pose a risk to humans. 
Experimental studies in healthy humans determined that 
the infectious dose at which 50% of subjects acquire infec- 
tion (ID50) was 132 calf-derived oocysts, with as few as 30 
oocysts sufficient to induce cryptosporidiosis (Dupont et al. 
1995). 

Cattle and Cryptosporidium in Water 
What evidence directly links the presence of C. parvum in 

surface water supplies to livestock production? In attempt- 
ing to answer this question, one must test water samples 
which is a procedure with some limitations. Environmental 
studies to date have had a difficult time determining if the 
Crypt osporidium found in surface water is C. parvum or 
some other Cryptosporidium species not infectious to 
humans yet detected by one of the laboratory assays used 
for environmental testing. For example, it appears that C. 
muris which is shed by cattle, rodents, and other mammals 
and C. meleagridis which can be shed by turkeys, both of 
which are not infectious to humans, can cross-react to 
some degree with the Merifluor monoctonal antibody pro- 
duced by Meridian Diagnostics, Inc. (Smith and Rose 
1990). We have confirmed in our laboratory that isolates of 
C. muris obtained from adult dairy cattle from the central 
San Joaquin Valley in California can cross react with the 
Merifluor monoclonal antibody. Hence, the possibility of 
false positives does exist. On the other hand, the recovery 
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efficiency for testing raw water samples, which is the esti- 
mated proportion of oocysts recovered out of all oocysts ini- 
tially present, can vary from below 10% to as high as 60% 
(Smith and Rose 1990). Hence, water samples with lower 
concentrations of oocysts could be erroneously classified 
as negative. With these limitations in mind (likelihood of 
false positives or false negatives), Crypt osporidium oocysts 
are quite common throughout the surface water supplies of 
the United States. For example, 50—60% of raw water sam- 
ples from primarily Midwest and East Coast surface water 
sources were positive for Cryptosporidium oocysts. The 
geometric mean of detectable levels of Cryptosporidium 
oocysts was 2.4—2.7 oocysts/liter, with a range between 
0.07 and 484 oocysts/liter (LeChevallier and Norton 1995, 
LeChevallier et al. 1991). Rose, 1988, detected 
Cryptosporidium oocysts in 51% of 111 raw surface water 
samples from 13 states. Large west coast rivers in 
Washington and in California were found to have concen- 
tration of Cryptosporidium oocysts ranging from 2 to 112 
oocysts/liter, with a mean of 25 oocysts/liter (Ongerth and 
Stibbs 1987). Yet, the link between cattle grazing and ele- 
vated levels of Crypt osporidium oocysts in surface water is 
not very clear. For example, one study found little differ- 
ence in the concentration of Cryptosporidium oocysts from 
protected surface waters (0.3—4.0 oocysts/liter) as com- 
pared to surface waters subject to agricultural run-off 
(0.1—2.0 oocysts/liter) (LeChevallier et al. 1991). Moreover, 
68% of these oocysts had become non-viable. Another 
study measured 5,800 oocysts/liter in irrigation canal water 
running through agricultural acreage with cattle pastures 
(beef or dairy not specified), compared to 127 oocysts/liter 
in river water subject to human recreation and 0.8 
oocysts/liter for stream water exposed to ranch land runoff 
(Madore et al. 1987). Finally, concentrations of 
Crypt osporidium oocysts from pristine surface waters have 
been found to contain 0.005—18 oocysts/liter, indicating that 
this organism occurs naturally in pristine watersheds 
(Madore et al. 1987). This would suggest that wildlife will 
need to be carefully examined for their role in contaminat- 
ing surface water with this parasite. 

Conclusion 

The scientific evidence supporting the claim that cattle 
are a significant source of C. parvum for surface water is 

incomplete and contradictory in some cases. Until we have 
more detailed studies that clarify this rangeland-public 
health issue and provide a causal link between grazing 
practices and elevated levels of infective C. parvum in 
associated surface water, it would be premature at this time 
to claim that cattle production is a leading environmental 
source of infective C. parvum for water. If, in the words of 
US EPA (1994), we are to "minimize the potential for 
source water contamination" by C. parvum, then we must 
first identify the primary quantitative source(s) of this para- 
site in the environment, be it livestock, wildlife, humans, 
companion animals, or human-associated sewage effluent, 
and strive to unravel the medical ecology of this parasite. 
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Financial Returns and Range Condition on 
Southern New Mexico Ranches 

Jerry L. Holechek 

Generally, as the ecological condi- 
tion of the range deteriorates under 
heavy grazing, plant composition in 
the Chihuahuan Desert shifts toward 
an increase in forbs and shrubs and a 
decrease in perennial grasses 
(Paulsen and Ares 1962). Over the 
past 7 years a series of studies evalu- 
ated grazable forage production on 
Chihuahuan Desert ranges in excel- 
lent, good, fair, and poor ecological 
condition. These studies in combina- 
tion with budgets routinely reported by 
the New Mexico Agricultural Experi- 
ment Station over several years pro- 
vide the opportunity to evaluate finan- 
cial returns from Chihuahuan Desert 
ranges in different ecological condition 
classes and under different cattle price 
levels. 

Methods 

tion determinations. Range ecological 
condition on each site was determined 
using the quantitative climax approach 
developed by Dyksterhuis (1949) and 
guidelines by the USDA-Natural 
Resources Conservation Service. 

Financial evaluations were based on 
the budgeted costs and returns shown 
in Table 1. These values represent the 
averages for a 250 animal unit ranch 
on 40,000 acres of land in the 
Chihuahuan Desert for the 1986 
through 1993 period. They are based 
on annual inch surveys directed by Dr. 
Allen Torell (Torell et al. 1990, Torell 
and Hawkes 1995). An additional eval- 
uation was conducted using the same 
cost structure but using the lower calf 
prices ($75/CWT, instead of 
$89/CWT) that prevailed in 1994 and 
1995. Financial evaluations were 
made for 35% above average precipi- 

tation conditions (1988—1992) and 
average precipitation conditions 
(1993). Assumptions were made that 
calf crops averaged 75%, calf weaning 
weights averaged 420 lbs, death loss- 
es averaged 3%, and supplemental 
feed costs averaged $30 per animal in 
all financial evaluations. These values 
represent the averages for Chi- 
huahuan Desert ranches. In reality calf 
crops and calf weaning weights would 
probably be higher and death losses 
and supplemental costs lower for 
ranches in good and excellent condi- 
tion compared to those in poor and fair 
condition. 

Forage Production Versus Range 
Condition 

Grazable perennial forage production 
was closely related to range condition 
(Table 2). The biggest percentage 

Grazable forage production data 
used in this study were collected from 
several Chihuahuan Desert ranges in 
south-central New Mexico (Smith 
1993, Holechek et al. 1994). These 
data were collected from sandy loam 
upland sites by clipping, drying, and 
weighing plant materials from several 
one-half square meter plots per site 
(40—100) in October during the 
1988—1 994 period (Figures 1, 2, and 
3). Standing crops of current year 
growth of individual forage species 
were separated from each other and 
old growth and are the basis for forage 
production estimates and range condi- 
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Fig. 1. Chihuahuan desert rangelands (late October, 1991) near Las Cruces, New Mexico in 
high good condition (background) and in low fair condition (foreground) that were used to 
evaluate forage production. 
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Table 1. Annual average budgeted costs for the average medium sized (250 AU) cow-calf ranch in the Chihuahuan Desert of southern 
New Mexico in the 1986 through 1993 period. 

Cost type Unit 

A. Variable costs 
1. Grazing fees 

State lease 
BLM 

2. Supplemental feed 
3. Livestock expenses 

2 purchased bulls 
Fuel & repairs 
Veterinary & medicine 
Property taxes (livestock) 
Maintenance 
Other 

4. Hired labor 
Total variable costs 

B Fixed costs 
Electricity 
Telephone 
Butane & Heating 
Insurance 
Depreciation 
Property taxes 
Total fixed costs 
Total cash costs 

C. New ranch income** ($) 
•Sale weights include 3% shrink. 
**NO value is subtracted for operator labor and management. 

t3ross returns 

Prnrli ntinn nnt 

4,720 
3,311 
7,500 

2,600 
4,500 
1,200 
1,024 
2,700 
1,756 

0 
29,311 

1,700 
720 

1,030 
4,200 
9,346 
1,010 

18,006 
47,317 

$13,003 

18.88 
13.24 
30.00 

10.40 
18.00 
4.80 
4.10 

10.80 
7.02 

6.80 
2.88 
4.12 

16.80 
37.38 
4.04 

72.02 
189.26 

51.99 

increases in forage occur when ranges 
improve from poor to fair range condi- 
tion. Black grama is the primary peren- 
nial forage grass in the Chihuahuan 
Desert. Generally the amount of black 
grama in the vegetation composition 
was closely associated with the 
amount of grazable forage. As range 
condition on Chihuahuan Desert 
uplands declines there is progression 
in the grass component from domi- 
nance by black grama (excellent range 
condition) to dropseeds (good condi- 
tion range) to threeawns (fair condition 
range) to fluffgrass (poor condition 
ranges). Black grama and dropseeds 
(mesa, sand, and spike dropseed) are 
excellent cattle forages while three- 
awns are considered to be of moder- 
ate palatability and nutritional value. 
Fluffgrass is low in productivity and 
unpalatable to livestock. 

Financial Returns Versus Range 
Condition 

The financial data in Table 3 show 
great differences in returns from excel- 
lent, good, fair, and poor condition 
classes regardless of precipitation 
conditions or cattle prices. Excellent 
range condition gives over four times 
higher financial returns than fair condi- 
tion range and over 65% higher 
returns than good condition range. 
These data show a geometric rather 
than linear increase in monetary 
returns as range condition increases 
from poor to excellent. 

In the more humid types the influ- 
ence of range condition on forage pro- 
duction and financial returns is dimin- 
ished but still occurs. This is explained 
by many palatable annuals and short 
statured palatable perennial grasses 
(blue grama, buffalo grass) occurring 
on degraded prairie ranges while bare 

ground and poisonous plants such as 
broom snakeweed predominate as 
range condition declines in the 
Chihuahuan Desert. In the shortgrass 
prairie of New Mexico a reduction in 
range condition from good to fair 
appears to reduce per acre returns 
about 15-20% (Holechek 1994) while 
reductions of 30 to 50% appear likely 
in the mid-grass and tall grass prairies 
(Shoop and Mcllvain 1971). 

Poor condition Chihuahuan Desert 
rangeland showed monetary losses 
from cow-calf production under both 
sets of precipitation and financial con- 
ditions (Table 3). When forage produc- 
tion drops below 100 lbs/acre financial 
losses are likely even under high cattle 
prices and above average precipita- 
tion. This agrees with Stoddart and 
Smith (1943) who stated that land 
requiring more than 180 acres to sup- 
port an animal unit (about 3 animal 

Livestock type $/CWT Sale weight (CWT)* Total ($) Guideline value ($/AUY) 
l37calves 89.00 4.2 51,217 204.84 
2 cull bulls 55.00 12.5 1,375 5.50 
23 cull cows 42.00 8.0 7,728 30.91 
Total ($) 60,320 241.25 

$/Unit Total ($) 

Acre (8,000) 
AUM (1780) 

Head 

0.59 
1.86 

Guideline value ($/AUY) 

1,300 

0 
117.24 
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units per section) was too sparsely 
vegetated to be used economically. 
High fixed costs per animal unit under 
these conditions and the fact that live- 
stock on such rangelands are likely to 
waste more energy in seeking forage 
than their gains justify. It might be pos- 
sible to generate positive financial 
returns by stocking poor condition 
ranges with yearling cattle in years 
with above average winter and spring 
rainfall but this has not been evaluat- 
ed. 

Range Condition and Ranch Value 
Historically corporations in the 

United States have sold at 15 times 
their average earnings potential 
(Gitman and Joehnk 1984). On this 
basis Chihuahuan Desert cattle ranch- 
es would be worth $52/acre if in excel- 
lent condition, $32/acre if in good con- 
dition, $10/acre if in fair condition, and 
would be considered a liability if in 
poor condition. However I recognize 
factors other than just earnings from 
livestock determine ranch prices. Life 
style and development potential can 
be bigger factors than livestock 
income in determining what buyers 
are willing to pay for ranches. 

Most Chihuahuan Desert ranches in 

New Mexico involve large tracts of fed- 
eral land administered by the Bureau 
of Land Management and are sold on 
the basis of animal units specified by 
the grazing permit. Infrastructure such 
as fences and watering points are also 
capitalized into the grazing permit. The 
relationship between range ecological 
condition and financial returns is not 
always understood by ranchers. In 
many cases I've encountered ranchers 
who heavily capitalized their ranches 
with watering points and fence, and 
then believed they must increase their 
stocking rates to recover the cost of 
these investments. This approach can 
be financially and biologically disas- 
trous if the ranch is in poor or fair con- 
dition. 

Management Practices and Range 
Condition 

The surest way to improve and 
maintain range condition in the 
Chihuahuan Desert is through conser- 
vative stocking and proper spacing of 
watering points (Paulsen and Ares 
1962, Valentine 1970, Holechek et al. 
1994). It is well documented that 
stocking rates involving removal of 
about one-third of current year forage 
production of key forage species will 
give meaningful improvement on most 
ranges. On the College Ranch experi- 
mental range in south-central New 
Mexico this use level resulted in an 
increase from mid-fair to high good 
condition over a 25 year period 
(Holechek et al. 1994). On an adjacent 
Bureau of Land Management range 
conservative stocking over a 10 year 
period resulted in condition improving 
from poor to mid-fair. 

The Chihuahuan Desert range in 
highest condition (mid-excellent) that 
we studied had a long history of con- 
servative stocking in combination with 
a best pasture rotation grazing sys- 
tem. It supports an almost pure stand 
of black grama and produces nearly 
1,000 lbs/acre of perennial forage in 
most years. 

A 3 mile spacing of watering points 
may have some advantages for 
Chihuahuan Desert rangelands in poor 
or fair condition. This spacing of water- 
ing points is farther apart than the 
commonly recommended 2 miles. 
However it minimizes the amount of 
sacrifice area that often results from 
continuous grazing at moderate or 
heavy stocking rates. It provides a for- 
age reserve that can be beneficial to 
livestock and wildlife when drought 
occurs. Since the number of watering 

Fig. 2. Chihuahuan desert range/and (early September, 1991) in excellent condition dominated 
by black grama that was used to evaluate forage production. 

Table 2. Grazable perennial forage production from Chihuahuan Desert ranges in excel- 
lent, good, fair, and poor ecological condition under above average and average pre- 
cipitation conditions. 

Excellent 
Range condition 

Good Fair Poor 

Forage production under above 
average ppt. conditions (1988-1992) 
(lbs/ac.)1 910 597 260 65 

Forage production under average 
ppt. conditions (1993) (lbs/ac) 764 501 210 55 

1Growing season precipitation in the 1988 through 1992 period was 35% above the long term average. 
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points on a 40,000 acre ranch is 
reduced from 20 to 12—14, the annual 
costs of watering point maintenance is 
reduced by about $1500. In addition 
the operator has reduced the amount 
of capital tied up in watering points by 
about $36,000. This can mean less 
debt to service and higher available 
capital during periods of adversity 
when low cattle prices and drought 
prevail. A 2 to 21/2 mile water point 
spacing works best on ranges in high 
good or excellent condition managed 
under rotation schemes that permit 
sacrifice areas to recover. 

Rotation of access to watering points 
is a proven way to maintain perennial 
grasses around watering points. On 
southern Arizona range Martin and 
Ward (1970) found watering point rota- 
tion nearly doubled the yield of peren- 
nial grasses over a 8 year period with 
little cost for labor or fence. 

Wildlife and Range Condition 
We have intensively studied wildlife 

populations under different ecological 
conditions in the Chihuahuan Desert. 
Our studies have consistently shown 
good range condition with 60—65 per- 

cent remaining climax to maximize 
wildlife diversity (Saiwana 1990, Smith 
1993). Generally desirable wildlife 
such as quail, pronghorn, songbirds, 
and cottontail rabbits occur in low 
numbers on both excellent and poor 
condition ranges. Good range condi- 
tion appears to be particularly favor- 
able for pronghorn while mourning 
doves and scaled quail numbers have 
been similar on fair and good condition 
ranges. 

Some ranchers in the Chihuahuan 
Desert generate significant income 
from hunting and viewing of wildlife 
(Butler and Workman 1993). On feder- 
al lands, the Bureau of Land 
Management is mandated to practice 
multiple use. Our research indicates 
that Chihuahuan Desert range in high 
good ecological condition gives a good 
balance between forage for livestock 
and habitat for wildlife. 

Summary 

Forage production and financial 
returns were evaluated over a 7 year 
period on New Mexico Chihuahuan 
desert ranches in poor, fair, good, and 
excellent ecological condition. Both 
forage production and net financial 
returns were greatest on excellent 
condition ranges and lowest on those 
in poor condition. Maintaining Chi- 
huahuan desert rangelands in high 
good ecological condition gives a good 
balance between provision of forage 
for livestock and maintaining habitat 
for desirable wildlife. Removal of about 
one third of the annual production of 
primary perennial forage grasses will 
permit most Chihuahuan desert 
ranges to improve from fair to high 
good condition. 
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Matching the Cow with Forage Resources 

Don C. Adams, Richard T. Clark, Terry J. Kloptenstein, and Jerry D. Volesky 

Profitability of beef production depends on quantity of 
beef produced, prices received, and production costs. 
Producers generally have more control over the quantity of 
beef produced and costs than prices received. Reducing 
production costs while maintaining output levels will reduce 
costs per unit of output. 

The concept of matching nutrients available in forages 
with nutrient requirements of the cow has been recom- 
mended as a means to most efficiently utilize grazed for- 
ages (Valentine 1990, Vavra and Raleigh 1976). They iden- 
tified complementary forages, calving date, and weaning 
date as resources for matching forages with the nutrient 
needs of the cow. We further develop concepts to improve 
the match between forage quality and the cow's nutrient 
needs and discuss potential impacts on management, pro- 
duction cost, and profitability. 

Background 
While grazing lands are the base resource and invest- 

ment, harvested forages, grain, and supplements made up 
35-40% of total variable, cash costs in north central, Great 
Plains, and western cow-calf operations in 1992 and 1993 
(Economic Research Service 1995). Adams et al. (1994b) 
reported that extending the grazing season in early spring 
and/or more winter grazing increased returns per cow $50 
to $90. When the cow and range resource are well 
matched, the cow should receive most nutrients from 
grazed forages. Extending grazing and/or matching the cow 
to the range forage will likely result in lower production 
costs and greater net returns. 

Two general factors determine how well the animal and 
range resource match: 1) genetic potential for milk produc- 
tion in the cow, and 2) synchrony between the animal's 
requirement during lactation and the highest nutrient value 
in the forage. When nutrient requirements for animals are 
matched with nutrient output of forages, purchased feeds 
and labor can be reduced without reducing animal produc- 
tivity. 

Compared to cows in moderate body condition, thin cows 
or cows in low body condition at calving are more likely to 
breed late in a breeding season or not breed at all, which 
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reduces the net calf crop (i.e., number of calves weaned 
per cow exposed to the bull; Dziuk and Bellows 1983). The 
pounds of beef produced declines with a declining net calf 
crop. To be profitable, a grazing-based system must main- 
tain a moderately high net calf crop. 

Cyclical Nature of Plant Nutrient Density 
The quantity and quality of forage produced on range- 

lands are highly cyclical, within and between years. 
Precipitation, plant species, and the proportion of cool and 
warm season species affect the overall forage quality of 
rangeland at any point in time. Seasonal changes in nutri- 
ent density of rangeland forage are primarily associated 
with plant maturity. Plants contain their greatest nutrient 
value before maturity. In general, diets from dormant range 
contain between 4 and 7% crude protein with higher con- 
centrations occurring in late summer and early fall and 
lower concentrations occurring during late fall and winter. 
Plants in a vegetative state generally contain over 10% 
crude protein (Adams and Short 1988). 

Nutrient Requirements of the Cow 
Cow size, milk production, pregnancy, and activity are the 

primary influences on nutrient needs of cattle. The larger 
the cow, the more energy and protein required for mainte- 
nance. Total-digestible-nutrient (TDN) and crude protein 
requirements during the last third of pregnancy are about 
20 and 14% greater than during the middle third of preg- 
nancy, respectively. Cow protein and energy requirements 
are greater during lactation than any other time of the 12- 
month production cycle, and requirements increase with 
increasing milk production. 

Figure 1 demonstrates the relationship between the den- 
sity of crude protein in a forage and the amount of forage 
needed to meet the crude protein requirements of a 1000 lb 
cow during mid- and late-pregnancy and at 2 levels of milk 
production. As requirements for pregnancy and lactation 
increase, the amount of forage needed increases at all den- 
sities of crude protein. The greatest amount of forage need- 
ed is for a cow producing a high level of milk. 

Plant-animal Interactions 
The fibrous, bulky nature of forage and low concentration 

of crude protein limit the amount of forage an animal con- 
sumes. Inability of an animal to consume enough nutrients 
in a forage diet is greatest when density of the nutrient is 
low and/or when animal requirements are high. Figure 2 
shows the relationship between crude protein density in the 
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Fig. 1. Amount of forages with differing quality (dry matter basis) 
to meet protein requirements of a 1000 pound cow during preg- 
nancy and lactation. 

forage and the ability of a 1000 lb cow to consume ade- 
quate forage to meet crude protein requirements. A cow 
grazing a forage containing 5% crude protein is not likely to 
consume enough forage to meet protein requirements at 
any phase of the production cycle. A forage containing 5% 
crude protein is common in late fall and winter range. 
Dormant fall-winter range will likely not support milk produc- 
tion and maintain cow body weight and body condition with- 
out supplementation (Adams et al. 1994a, Short et al. 
1994). Cows would likely consume enough forage to meet 
requirements at all production phases when the forage con- 
tains 10% or greater concentration of crude protein. 

Cows consuming a forage containing 55% or more total 
digestible nutrients would meet requirements for all stages 
of the production cycle and up to 20 pounds of milk produc- 
tion. Many studies report digestibility values for range for- 
age of over 50% during most of the year. Digestibility val- 
ues below 50% for range forage are reported for cold winter 
conditions. A cow would not be able to consume enough of 
a forage containing 45% total digestible nutrients to meet 
requirements of the last third of pregnancy or milk produc- 
tion. Protein may be limiting before energy in many western 
range diets. 

Matching the Cow to Range Forage 
The mismatch between nutrient density and cow require- 

ments may result from several situations related to lacta- 

Fig. 2. Relationship between protein density in a forage and pro- 
tein balance for a 1000 pound cow during pregnancy and lacta- 
tion. (Daily dry matter forage intake was assumed to be 21, 23, 
and 25 pounds for the last 1/3 of pregnancy, 10 pounds of milk 
production, and 20 pounds of milk production, respectively 
(Villalobos et al. 1993, Hollingsworth-Jenkins/1994) 

tion. First, high requirements (i.e., late pregnancy and lacta- 
tion) for cows calving in late winter or early spring occur 
before green grass when grazed forages have low concen- 
trations of protein and energy. The problem is exacerbated 
by high milk production and usually mitigated by feeding of 
hay or supplements. Second, the amount of milk a cow pro- 
duces may exceed that which the forage will support at cer- 
tain times of the year. Third, late fall weaning results in cow 
requirements greater than low protein forages can support, 
even at a low level of milk production. 

We suggest that the cow is matched best with the range 
forage when peak lactation occurs near the highest density 
of protein in the forage and when milk production potential 
in the cow herd is moderate and weaning occurs before 
significant amounts of body condition are lost. Conversely, 
low requirement stages (e.g., dry cow) are matched with 
low nutrient density in the forage. Figure 3 illustrates the 
seasonal forage quality changes and cow status associa- 
tion. 

Lactation and pregnancy are more critical in matching the 
cow to the forage resource than body size because of the 
need for greater nutrient density in the forage. Increased 
requirements for cow size do not require greater nutrient 
density because large cows have increased capacity to eat. 
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Fig. 3. Matching the cow with forages: General seasonal changes 
of crude protein (forage qualify) in association with requirements 
at different levels of lactation and stages of pregnancy. Actual 
relationship of crude protein and season is dependent on loca- 
tion and plant community composition. 

However, both cow size and amount of milk produced 
affect stocking rate. Increasing either body size or milk pro- 
duction increases the amount of forage needed to sustain 
the cow. 

Winter weather can result in a nutrition imbalance for cat- 
tle grazing on range. Intake and digestibility of range forage 
may be lower during cold weather. A high energy require- 
ment because of cold and low forage intake generally 

Early spring calving in the Nebraska Sandhills. 

12 

9- 

6_ 

ity Early to Mid Lactation 

Moderate Mid to Late Lactation 

Q)I 
\Last1/3ofanc 

Low Quality Dry Cow Mid Pregnancy 

results in loss of body condition. The coldness and length 
of cold weather determine impacts on the cow. Snow pre- 
sents a nutritional limitation when it is deep or when it 
thaws and freezes creating a crust, thus limiting access to 
forage. 

In a spring calving system, body condition of the cow at 
the beginning of the winter grazing period is important. 
There is evidence that with or without supplemental feeding 
cows cannot gain body condition during winter grazing 
(Sanson et al. 1990, Villalobos et al. 1993). 

Adjusting Forage to Match the Cow 

I I 
Seeded cool or warm season forages can fill a void in the 

Spring Summer Fall Winter natural production systems. Grasses such as crested 
wheatgrass and Russian wildrye have potential to provide Season green forage up to 3 weeks earlier in the spring than native 
range. 

Coady and Clark (1993) found that producers in 
Nebraska's Sandhills seldom graze cattle on meadows in 
the spring despite the fact that meadows are dominated by 
cool season species and would offer a relatively high quali- 
ty forage sooner than uplands. The general spring manage- 
ment practice is to feed hay, which is expensive. 

Other opportunities for extending grazing with comple- 
mentary grazing include crop residues such as corn and 
sorghum stalks for fall and winter. If grazing is managed 
properly, stalks provide a relatively high quality diet. Crop 
residues are not always located adjacent to range or pas- 
ture but even with trucking costs, residues may be an eco- 
nomical way to extend grazing and reduce feed costs. 
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When standing range or pasture forages will not meet 
cow requirements, harvested forages, grains, and protein 
concentrates are fed as either supplements or the full diet. 
Supplements with grazed forages are likely to have lower 
costs and greater net returns than feeding a full diet. 
Generally, protein supplements have been more effective 
for utilizing low quality forages than energy from grain sup- 
plements. Protein supplements have maintained body con- 
dition of cows nursing calves on dormant forages in the fall 
(Short et al. 1994), and dry cows during winter on range 
(Villalobos et al. 1993). Grain supplements have not main- 
tained body weight of cows grazing winter range (Sanson 
et al. 1990). The first limiting nutrient is rumen degradable 
protein. Grain supplies energy for both the rumen microor- 
ganisms and the cow, but exacerbates the degradable pro- 
tein deficiency. If sufficient rumen degradable protein is 
supplied, then grain is an effective source of energy. 

Adjustments in date of harvest of forages can help reduce 
costs for systems requiring hay. Harvesting forages when 
plants are immature increases the concentration of crude 
protein (Reece et al. 1994). Hays with higher density of 
crude protein can be fed when nutrient requirements are 
high and reduce the need for supplements. Additionally, 
high protein grass or legume hay can be fed as a protein 
supplement for cows grazing low quality forages. 
Harvesting younger forage for high protein often sacrifices 
yield. Therefore, portions of hay acreage could be harvest- 
ed at later dates for higher yield and that lower quality hay 

can be used for maintenance when cow nutrient require- 
ments are lowest. 

Adjusting the Cow to Match the Forage 
The amount of harvested and purchased feeds required 

to sustain a cow herd is highly correlated with dates of calv- 
ing and weaning. Researchers and others have long been 
aware of these facts, but the majority of research has been 
directed towards adjusting the forage system to meet ani- 
mal requirements and maximizing animal production rather 
than adjusting livestock reproduction cycles to meet the for- 
age resource. 

Seventy-five percent of Sandhill producers surveyed 
calved cows before 10 March (Clark and Coady, 1992). 
This matches the highest nutrient requirements of cows 
with the lowest nutrient value of forages. Thus, significant 
inputs of harvested and processed feeds are required to 
ensure that a high percentage of the cows rebreed and pro- 
duce a calf the following year. Furthermore, fewer produc- 
ers are utilizing forages for growing calves after weaning 
due to calf size at weaning and market timing. 

Changing calving date is an alternative approach for 
matching nutrient requirements of cattle with nutrient con- 
tent of natural forages. The concept of adjusting calving 
date is to synchronize calving season with growth of range 
and/or pasture. Calving might begin from 2 weeks before to 
a month after the range is growing. If range is ready for 
grazing in early May then calving season might begin from 

Hay on a subirriga fed meadow in the Nebraska Sandhi/ls 
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late April to early June. Calving then would match the high- 
est nutrient requirements of the cow with the highest nutri- 
ent density of range and pasture forage. We estimate that 
2,000 pounds of harvested forage can be saved per cow 
each year with summer (June) versus early spring 
(February—March) calving on ranches in Nebraska's 
Sandhills and other Northern and Central Great Plains 
states. Changing the calving date may also offer more 
opportunities to grow calves on a forage diet by over-win- 
tering and grazing yearlings on range the next year 
(Klopfenstein 1991). Changing the calving date affects the 
entire ranch operation. The profitability of such a change 
depends on the effects on production levels, marketing, 
and total input needs, including labor. Peak labor demands 
will shift and could interfere with labor needs in other parts 
of the operation. Overall profitability may depend on date of 
weaning and whether or not ownership is retained on 
calves through their life cycle. Marketing strategies will 
change if calving season is changed more than a few 
weeks. For example, feeder steer prices in western 
Nebraska and eastern Wyoming tend to peak February to 
April. Producers who calve later may be able to take advan- 
tage of that seasonal price trend. On the other hand, 
slaughter steer prices tend to be lowest late July to 
September. Calves from summer calving that are grown for 
a short period and finished could hit the seasonal low price 
period for fed cattle. 

Adjusting weaning date is another alternative to reduce 
nutrient requirements for cows. Weaning calves will remove 
the nutrient need for lactation and may be helpful when 
nutrient density of available forages is low. 

Economic Benefit from Extending Grazing 
A study compared winter and spring grazing and hay 

feeding systems (Adams et al. 1994b). The most profitable 
and least risky systems involved winter grazing on range or 
subirrigated meadow and grazing subirrigated meadow in 

May. May grazing of meadows places spring calving, lactat- 
ing cows on green grass earlier than is possible on upland 
range when their nutritional requirements are high, thus 
reducing the need to feed hay and supplemental protein. 
The least profitable and most risky system included hay in 
both winter and May. Forage and feeding costs made hay 
feeding systems lower in profitability and higher in risk. The 
most profitable systems took advantage of matching cow 
nutritional requirements with the nutritional value of the 
native grasses. 

Conclusions 
Reducing the need for feeding hay can improve profitabil- 

ity of a cow/calf operation. Grazing complementary forages 
and grazing during the winter are two systems that seem to 
work. If a ranch does not have complementary forages or 
range for winter grazing, crop residues may improve prof- 

Hay on a subirriga ted meadow in the Nebraska Sandhills showing after haivest regrowth. 
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itability over feeding harvested forages. Changing calving 
and weaning dates appear to hold promise as methods to 
synchronize the cow's nutrient needs with grazed forages. 
Producers, however, must realize that cow size and milk 
production potential are important determinants of overall 
nutrient needs. High milk production may create nutrient 
imbalance in a more subtle manner when nutrient density 
of forage is low and cows cannot consume adequate vol- 
ume to meet nutrient needs. 
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Range Management in the Context of Agenda 21 

Samira AS. Omar 

T he 1992 Earth Summit held at Rio de Janeiro was 
an unprecedented event. It focussed the world's 
attention on global issues that are critical and 

adopted a global plan of action, Agenda 21, to address 
those issues. Thousands of people from governmental, 
non-governmental organizations, businesses, education, 
women's groups, indigenous groups and others contributed 
to the Rio process. Agenda 21 is developed as a blueprint 
on how to make development socially, economically, and 
environmentally sustainable. It is a guide for business and 
government policies and for personal choices into the next 
century. 

tions and others). Range scientists and managers alike 
need to become more aware of the global concerns 
towards the status of the earth, participate in global deci- 
sion making, and orient the range discipline towards 
achieving Agenda 21 objectives. 

There are foui' main sections in Agenda 21. 

In this article, issues and concepts established in Agenda 
21 are compared and related to Range Management as art 
and science, considering the fact that both emphasize sus- 
tainable development of resources for the benefit of nature 
and humankind. The objective of this undertaking is to 
focus on certain issues that Agenda 21 call upon, issues 
that maybe already integrated in range management disci- 
pline but their achievements may have been hindered and 
their impacts were less tangible. 

The world's concerns are about the status of the earth 
and the need of action plan to improve and sustain 
resources towards the 21st century. The UN is advocating 
issues such as poverty, conservation of resources, partici- 
pation of sectors in decision making, and building up 
nations capacity (infrastructure, human resources, institu- 

Range Scientist and SustainaLe Development Advisor, United Nations 
Development Program 

Agenda 21 
There are four main sections in Agenda 21. The four sec- 

tions are related to the following: (1) Social and Economic 
Dimensions, (2) Conservation and Management of 
Resources, (3) Strengthening the Role of Major Groups, (4) 
Means of Implementations. Each section is divided into 
chapters, the first section has eight chapters that deal with 
international cooperation, combating poverty, changing 
consumption patterns, population and sustainability, pro- 
tecting and promoting human health, sustainable human 
settlements, and making decisions for sustainable develop- 
ments. The second section consists of 14 chapters: protect- 
ing the atmosphere, managing land sustainability, combat- 
ing deforestation, combating desertification and drought, 
sustainable mountain development, sustainable agriculture 
and rural development, conservation of biological diversity, 
management of biotechnology, protecting and managing 
the oceans, protecting and managing fresh water, safer use 
of toxic chemicals, and managing hazardous wastes, man- 
aging solid wastes and sewage, managing radioactive 
wastes. The fourth section consists of 10 chapters: pream- 
ble to strengthening the role of major groups, women in 
sustainable development, children and youth in sustainable 
development, strengthening the role of indigenous people, 

The meaning of stistainability has been 
defilled in many shades and from very 
diverse vantage I)OiIltS. 
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partnership with NGOs, local 
authorities, workers and trade 
unions, business and indus- 
try, scientists and technolo- 
gists, and strengthening the 
role of farmers. The last sec- 
tion includes the following 
chapters: financing sustainable development, technology 
transfer, science for sustainable development, education; 
training and public awareness, creating capacity for sus- 
tainable development, international law and information for 
decision making. 

Sustainable Development 
The issue of sustainability has been given considerable 

and increasing attention in all spheres of life and in most 
countries of this planet. The meaning of sustainability has 
been defined in many shades and from very diverse van- 
tage points. In the agricultural system, sustainability is 
defined as the capacity of production systems to ensure 
adequate standards of living, and acceptable quality of life 
for their participants and reasonable returns to capital 
investment, always keeping pace with the able to adjust to 
changing circumstances and realistic production demands; 
without irreversible loss or serious reduction of the natural 
productive resources or their inherent or developed long- 
term productivity; and without serious damage to natural 
resources and environment and/or agricultural produce or 
by-products. In other words, sustainable agriculture is a 
system that improves in a sustainable and enduring way 
that underlying productivity of natural resources and crop- 
ping patterns so that farmers can meet increasing levels of 
demand in concert with population and economic growth as 
well as pressing environmental necessities. It is important 
to remember that behind the above definitions stands the 
urgency to maintain and improve the earth's biological 
resources base allowing long-term survival of the human 
race with more hope for equity and physical well-being. 

What can range management specialists do? 
Range management is described as "the science and art 

of optimizing the returns from rangelands in those combina- 
tions most desired by and suitable to society through the 
manipulation of range ecosystems" (Stodart et al. 1975). 
Hence, the essence of range management is to protect, 
improve, and continue the welfare of range resources (soil, 
vegetation, and animals) and to optimize production of 
goods and services needed by people. Range manage- 
ment addressed the issues of sustainability decades ago, 
environmental aspect, social aspects and technology and 
development aspects are within the theme of range man- 
agement and also within the context of Agenda 21. 

Much has been accomplished in the past by range man- 
agement specialist, rangelands in the USA, Australia, 
Europe, Canada, and most of the developed countries 

enjoyed relatively better 
management practices than 
those in developing or the 
least developed countries. 
The world's driven attention 
to improve the welfare and - 
physical being of humanities 

especially in the poor and less developed countries brings 
more concerns about what should be done to improve the 
status of rangelands in these countries. Poverty, climatic 
changes, urbanization, desertification, are all affecting the 
rangelands in the world alike. The role and expertise of the 
range management specialist should be emphasized and 
integrated into a more collaborative and global oriented 
program. Community participation (e.g., women, youth, 
indigenous people, institutions, NGOs, etc.) should be 
encouraged at the global level. While it is true that women 
range scientists do exist in the Society of Range 
Management, however, they are scarce and their contribu- 
tion is limited. Moreover, women in developing countries 
play an important role in herding livestock and controlling 
production (e.g., milk, meat, and wool) and, hence, their 
role should be more emphasized and supported by the 
international range community. Likewise, the role of NGOs 
is not emphasized as important to sustainable rangeland 
development. To my knowledge, there are few range man- 
agement societies in the world so why not encourage the 
establishment of more NGOs that can participate in making 
decisions about the use of resources that may directly 
affect their lives. 

Environmental issues (climatic changes, ozone layer, 
green house effect, etc.) should be assessed and evaluat- 
ed in support to Agenda 21. Furthermore, the problem of 
desertification is another aspect that should be dealt with 
more seriously by the range management society. 
Desertification is the process of land degradation caused 
by variations in climate and by human impact. It particularly 
affects dry rangelands that are already ecologically fragile. 
The most obvious impacts of desertification are the degra- 
dation of grazing lands, and a decline in goods and values 
production. The results of drought and desertification 
include poverty and starvation that was most significant in 
the sub-Saharan Africa (due to droughts in the 1980s). The 
problem was described by the UN as large, 70% of all the 
world's rangelands (3.6 billion hectares) are already affect- 
ed by degradation. The international Range Management 
Congress convened a conference in 1995. The desertifica- 
tion problem was addressed and within the theme of the 
program. It is hoped that specific recommendation will be 
issued to improve conditions of deteriorated ecosystems 
especially in the least developed countries. The Society of 
Range Management should broaden its participation in the 
global issues and should play an important role in achieving 
the objectives in Agenda 21. 

Poverty, climatic changes, tirbaiiization, 
desertification, are all affecting the range- 
lands Ill tile world alike. 
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Views on Public Land Grazing 

Chuck Backus 

I am a rancher in the Superstition Mountains of Arizona on public and semi-public lands. / 
was highly honored last month by being presented with the "Range Manager of the Year" 
award by the Arizona Section of SRM. In my acceptance speech, I was quick to give the 
credit to Steve Barker and Dan Robinett from SCS for the range improvements we were able 
to accomplish in the last 18 years. I also got on my soapbox about my pet peeve: the grazing 
"system" does not offer to a rancher any incentive or reward for doing a good job, and little to 
no penalty for doing a poor job of range management. / offered some thoughts for changes 
and challenged the Arizona Section to take action. Your national president, Fred Bryant, was 
in that audience and came up afterwards to invite me to come to this national meeting to 
share my views with you. 

I am a rancher, not a range management professional 
like most of you. We share a lot of interest and knowledge 
base, but my interest is focused on the rangeland on my 
ranch only, and how to improve it. I have been a member of 
your society, on and off, over the years, but I have mostly 
an outsiders' view of SRM. However, I am an informed and 
admiring outsider. 

The field of public land grazing has always been one of 
diverse opinions and controversy. At one extreme, we have 
the outdoor enthusiast who wants public lands set aside for 
their personal enjoyment without seeing even other 
humans—much less cows. At the other extreme, is the 
rancher standing with his rifle at the fence protecting his 
"private rights"? I categorize these extremes as people who 
believe more in "birth rights" as opposed to "earned rights." 
An example would be the advocate that claims citizenship 
gives them the 'birth right" in determining policy on public 
lands. Meanwhile that advocate may have never made a 
significant contribution to society that could give them an 
"earned right" to have their opinions weighted heavily. 
Another example is the person that has inherited or bought 
a ranch and feels no one should be interfering with this 
"birth right" or "private rights." He feels no need to "earn his 

rights" by performances, to be entrusted as being the pri- 
mary steward of particular public lands. 

So, we continue to have controversies like: decreasing or 
eliminating grazing on public land; the ending of multiple 
use; and the size of grazing fees. The only issue to me per- 
sonally is: I want to be a productive contributor to society, 
while at the same time, improving the conditions of the 
rangelands! You say, "of course, that is what SRM is all 
about. That is what we do." And I say, "yes, but in your 
own, low profile way!" As an outsider, I see the SRM as 

The author is a rancher in Arizona. 
This talk was presented at the Membership Forum, Annual Meeting of 

the Society for Range Management, February 14, 1996. 

being very "professional" and removed. You don't want to 
appear to be against ranchers because they are one of 
your biggest customers. Plus, I believe, you more than any 
other group, know the difficult plight of the rancher. On the 
other hand, you don't want to irritate the environmental 
groups, partly because of their political clout, but also 
because they have good basis for many of their concerns. 
(By the way, I had always thought I was an environmental- 
ist until I bought a ranch 19 years ago and found that I was 
suddenly considered to be an anti-environmentalist). I 

believe that your walking the narrow line between adver- 
saries has taken you out of controversy, and therefore, has 
taken you out of the resolution. At this meeting I have con- 
cerns about the image, the credibility and even the future of 
SRM. Perhaps it is time to step out from behind the cloak of 
professionalism and start providing some leadership! By 
not asserting leadership, you have abdicated the leadership 
and influence on policy to special interest groups like the 
Sierra Club, Nature Conservancy, the National Cattlemen's 
Association and others. However, you are the experts in 
Range Management and thus you should be the major 
influence of policy on grazing on public lands. 

I would like to challenge SRM to set up a task force to 
make specific recommendations on how we should man- 
age grazing on public lands! The following 8 points repre- 
sent some of my thoughts on what that task force should 
consider. All of these changes would, of course, have to be 

implemented over time with grandfather rights available. 

1. New grazing leases/permits should only be issued to 
people that have, at least, a minimum level of certifica- 
tion as a "range manager." 

Perhaps that may be a BS. or AA. degree (or equiva- 
lent) in Range Management. Perhaps the certification 
is passing some competence based exam plus appro- 
priate experience. Isn't it peculiar that we require real 
estate brokers, general contractors, and even lawyers 



66 RANGELANDS 18(2), April 1996 

to pass a competency exam in their field before they 
are allowed to practice, but we don't require any 
knowledge level to be the primary steward of public 
lands! I have obtained and renewed grazing 
leases/permits on the US Forest Service, BLM and 
Arizona State Trust lands. In none of these experi- 
ences was I ever asked anything about range man- 
agement or even if I cared about the land! I don't fault 
the individuals, because the "system' wouldn't know 
how to treat the answers because it isn't even a con- 
sideration in holding a lease. 

2. Leasees should be required to participate in continuing 
education in range management. 

Perhaps they should be required to belong to SAM, 
attend seminars, short courses, or conferences. Many 
other fields require so many "units" of updating activi- 
ties per year to maintain their certification. 

3. Leasees should be required to record official manage- 
ment plans and present annual reports and an on- 
ground ranch review. 

We are making progress on this in many cases. But, 
they should also be required to establish methods to 
evaluate the management plans and suggest changes 
for continuous improvements of the plans. 

4. Leasees should assume certain responsibilities of an 
employee. 

They should: 

*report violations of laws on public lands (limited policing); * maintain some reasonable level of clean-up from other 
users (hunters, campers, hikers, etc.); and 

"plan and install improvements for other uses (e.g., 
wildlife, riparian protection, etc.). 
I do all of these things, but I must tell you that it is hard- 
er for me to champion these points now then 2 weeks 
ago. In the 7 days before coming to this meeting I had 
two pregnant adult cows killed by mountain lions (as 
well as an unknown number of calves), my herd bull 
was shot and killed by an unknown hunter/recreationist 
and my boundary fences were cut several times! I still 
believe that ranchers should assume these broad 
responsibilities for public land stewardship because he 
knows the range on his ranch better than anyone else 
in the world. 

5. Leasees should be "graded" each year. 

Perhaps the grades should be: satisfactory; needs 
improvement; and unsatisfactory. What successful 
business or industry is there that doesn't evaluate the 
performance of their professionals to determine pro- 
motion, merit increases or terminations? 

6. Grazing fees should be determined on a sliding scale 
that depends on "employee responsibilities assumed" 
and long term "grades." 

Grazing fees now are on a sliding scale, but the factors 
have nothing to do with how good of a job was done of 
public range management. As the agencies come 
under more pressure to reduce staff or to divert more 
person power to other customers other than grazing, 
than ranchers have to assume more responsibilities. 
The sliding scale should go from negative values to 
positive values. Why shouldn't ranchers be paid by 
agencies if they assume some of the responsibilities of 
those agencies? Perhaps the federal agencies could 
reduce the costs associated with grazing management 
and even make money on leases. 

7. Grazing leasees should be terminated as defined by 
flagrant violations or a history of poor performance or 
grades. 

Perhaps three unsatisfactory grades in any ten year 
period would be the basis for termination. Re-issuance 
of a terminated lease should be based on the best 
range management record of any of the applicants, not 
the proximity of nearby leases. Violations should be 
strictly enforced. 

8. A person that has a grazing lease terminated should 
never be allowed to hold another public land lease of 
any kind. 

This would be somewhat comparable to a convicted 
felon not being allowed to vote. 

I reiterate that I think it is time for you range management 
experts to exert some national leadership and become pro- 
active! The 8 issues I have listed above are only some of 
the thoughts that should be considered by the SAM task 
force. I believe that the successful completion of this task 
force report from SAM could be very good for the Society. 
But even more important, it would be good for the range- 
lands! 
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Current Literature of Range Management 

This section has the objective of alerting SAM members and 
other eaders of Rangelands 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 single copies for review—for including in 
this section in subsequent issues. Personal copies should be 
requested from the respective publisher or senior author 
(address shown in parenthesis for each citation). 

After-Ripening in Festuca idahoensis Seeds: Adaptive 
Dormancy and Implications for Restoration; by Jay R. 
Goodwin, Paul S. Doescher, and Lee E. Eddleman; 1995; 
Restoration Ecol. 3(2):137—142. (Dept. Rangeland Resources, 
Utah State Univ., Logan, Utah 84322) A six-month after-ripening 
period for summer-harvested Idaho fescue seed ensures the 
greatest potential germination associated with spring planting. 

Beef Cattle Report, 1996; Nebraska Agric. Res. Div.; 1996; Neb. 
Agric. Res. Div. Misc. Pub. 66-A; 90 p. (Agric. Res. Div., Univ. 
Neb.-Lincoln, Lincoln, Neb. 68583) Research reports include 
topics on range versus meadow regrowth grazing, grazing subir- 
rigated meadows, nutritional value and supplementation of 
Sandhills range forage, windbreaks for winter calf grazing, and 
grazing systems utilizing forage combinations. 

Cattle Grazing a Riparian Mountain Meadow: Effects of Low 
and Moderate Stocking Density on Nutrition, Behavior, Diet 
Selection, and Plant Growth Response; 1995; J. Anim. Sci. 
73(12):3752—3765. (School Vet. Med., Univ. Nev., Reno, Nev. 
89557) Cattle in lightly stocked pastures shifted their total time 
budget away from the streamside and toward the mid-meadow 
and forest edge as the season progressed, whereas cattle in the 
moderately stocked pastures significantly doubted their use of 
the forest edge but did not change their use of the streamside 
and mid-meadow areas. 

Chemical Control for Woody Plants, Stumps, and Trees; by 
Scott W. Howard and Robert Parker; 1995; Wash. State Univ. 
Ext. But. 1551; 10 p. (Agric. Publications, Wash. State Univ., 
Pullman, Wash. 99164) A practical guide for killing unwanted 
brush and individual trees and preventing stumps from sprout- 
ing. 

Dahurian Wildrye; by Andrew Kielly, Heather Loeppky, Gary 
Kruger, and Michael Tremblay; 1995; Sask. Agric. & Food, 
Regina, Sask.; 3 p. (Sask. Agric. & Food, Regina, Sask. S4S 
OB1) Provides description, adaptation, varieties, stand establish- 
ment, forage utilization, and seed production of Dahurian wildrye 
(Elymus diahuricus). 

Daily Selection of Feeding Areas by Cattle in Homogeneous 
and Heterogeneous Environments; by D.W. Bailey; 1995; 
AppI. Anim. Beh. Sci. 45(3—4):183—200. (USDA-ARS, Southern 
Plains Range Res. Sta., Woodward, OkIa. 73801) Cattle select- 
ed patches with higher forage quality more frequently than those 
with lower forage quality; patch preferences developed in het- 
erogeneous areas but not in homogeneous areas; movement 
patterns in the heterogeneous area were similar with and with- 
out barriers between patches. 

Compiled by John F. Valentine, Emeritus Professor of Range Science, 
Brigham Young University, Provo, Utah 84602. 

Economic Analysis of Major Dairy Forage Systems in 
Pennsylvania: The Role of Intensive Grazing; by Aziz Elbehri 
and Stephen A. Ford; 1995; J. Prod. Agric. 8(4):501 —507. (Dept. 
Agric. Econ. & Rural Sociol., Penn State Univ., University Park, 
Pa. 16802) Results of economic analysis showed that under typ- 
ical climatic and managerial conditions of the Northeast, dairy 
farms would economically benefit from incorporating intensive 
grazing in their total forage programs. 

Effect of Snow Fence or Trimming Seed Heads or Stems of 
Russian Wildrye on April Soil Water Content, Forage and 
Beef Production; by N.W. Holt; 1995; Can. J. Anim. Sci. 
75(3):309—314. (Agric. Canada, Research Centre, P.O. Box 
1030, Swift Current, Sask. S9H 3X2) Trimming seed heads did 
not increase forage yield or quality in this study; but improved 
snow trapping and water management caused by the snow 
fence increased carrying capacity by 15%. 

Effects of Weather, Habitat Improvement Treatments, and Site 
Factors on Bitterbrush Forage Quality in Southcentral 
Wyoming; by J. Powell, V.M. Kituku, W.A. Laycock, M. A. 
Smith, and L.A. Munn; 1995; Wyo. Agric. Expt. Sta. Res. J. RJ- 
212; 30 p. (Agric. Mailing Room, Univ. Wyo., Laramie, Wyo. 
82071) The results of a study conducted in southcentral 
Wyoming to determine N,P, and digestible dry matter content of 
bitterbrush following 2,4-D and mowing treatments used to 
manipulate sagebrush-bitterbrush cover ratios. 

Establishment and Persistence of Legumes Interseeded into 
Switchgrass; by Kevin M. Blanchet, J. Ronald George, Randall 
M. Gettle, Dwayne R. Buxton, and Kenneth J. Moore; 1995; 
Agron. J. 87(5):935—941. (USDA-ARS, Field Crops Res. Unit, 
Iowa State Univ., Ames, Iowa 50011) Evaluated the successes 
of no-til interseeding of selected legume species and cultivars 
into established stands of switchgrass; concluded that legumes 
could be established by this technique without seriously reduc- 
ing grass stem density. 

Genetic Alternatives Addressing the Economic Impact of 
Changes in Public Lands Grazing Policy and Loss of the 
Wool Incentive Program on Intermountain Range Sheep 
Production Systems; by A.D. Knight and G.D. Snowder; 1995; 
Sheep & Goat Res. J. 11(3):140—149. (USDA-ARS, U.S. Sheep 
Expt. Sta., Dubois, Idaho 83423) The results of the study 
demonstrated "a formidable economic shortfall for conventional 
western range breed and management systems and emphasize 
the importance of adopting alternative breeding and manage- 
ment approaches if economic viability is to be attained." 

Grasshopper Densities on Grazed and Ungrazed Rangelands 
under Drought Conditions in Southern Idaho; by Dennis J. 
Fielding and Merlyn A. Brusven; 1995; Great Basin Nat. 
55(4):352—358. (Dep. Plant, Soil, and Entomol. Sci., Univ. Idaho, 
Moscow, Idaho 83843) Mean grasshopper density was higher 
on ungrazed sites than on grazed sites, and higher on annual 
grasslands than other vegetation types; results indicated that 
livestock grazing during drought conditions tend to reduce 
grasshopper populations. 

Grazing Warm-Season Grasses on Post-Contract CRP Land in 
Colorado; by Charles R. Hart, Jefferey E. Tranel, Ronald V. 
Ackerman, Leonard T. Pruett, and L. Roy Roath; 1996; Cob. 
Coop. Ext. XCM-194; 47 p. (Agric. Mailing Room, Cob. State 
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Univ., Fort Collins, Cob. 80523) Study provided baseline data to 
predict the grazing value of CRP acreage planted to warm-sea- 
son grasses and evaluated dormant (winter) and early-growth 
(spring) plant phenological phases with cow-calf and yearling 
cattle. 

Herbaceous Stubble Height as a Warning of Impending Cattle 
Grazing Damage to Riparian Areas; by Frederick C. Hall and 
Larry Bryant; 1995; USDA, For. Serv. Gen. Tech. Rep. PNW- 
GTR-362; 9 p. (Pacific Northwest Res. Sta., 319 S.W. Pine St., 
P.O. Box 3890, Portland, Ore. 97208) Provides guides based on 
stubble height and usage for managers to use in moving cattle 
to prevent heavy use or trampling of riparian sites. 

Influence of Mountain Big Sagebrush Browse on Intake, 
Digestibility, and Nutritive Quality of Sheep Diets; by K.R. 
Ngugi, F C. Hinds, and J. Powell; 1995; Wyo. Agric. Expt. Sta. 
Res. J. RJ-213; 44 p. (Agric. Mailing Room, Univ. Wyo., 
Laramie, Wyo. 82071) Mountain big sagebrush was not readily 
consumed by wethers when fed together with grass; as low as 
10% sagebrush in the diet adversely influenced intake and 
digestibility. 

Initial Stocking Rate Recommendations for Seeded Forages 
in Saskatchewan; by Bryant Kirychuk and Michel Tremblay; 
1995; Sask. Food & Agric., Regina, Sask.; 3 p. (Sask. Food & 

Agric., Regina, Sask. S4S OB1) Provides suggested initial stock- 
ing rates based on pasture condition, grass species, soil zone 
and texture, age of stand, and N Fertilization rate. 

Initiating Autogenic Restoration on Shallow Semiarid Sites; 
by Steven G. Whisenant, Thomas L. Thurow, and Steven J. 
Maranz; 1995; Restoration Ecol. 3(1):61—67. (Dept. Rangeland 
Ecol. & Mgt., Texas A&M Univ., College Station, Tex. 77843) 
Evaluated opportunities for the use of microcatchment technolo- 
gies in the establishment of little-leaf leadtree and four-wing salt- 
bush and their role in the initiation of autogenic landscape 
restoration on shallow sites. 

Native Seed Collection, Processing, and Storage for 
Revegetation Projects in the Western United States; by 
Laurie Lippitt, Matthew W. Fidelibus, and David A. Bainbridge; 
1994; Restoration Ecol. 2(2):120—131. (Calif. Dept. For. & Fire 
Prot., P.O. Box 1590, Davis, Cal. 92182) Provides practical 
guidelines for proper collection, storage, and germination tech- 
niques for seed of native plants. 

Proceedings: Symposium on Fire in Wilderness and Park 
Management; by James K. Brown, Robert W. Mutch, Charles 
W. Spoon, and Ronald H. Wakimoto (Tech. Coord.); 1995; 
USDA, For. Serv. Gen. Tech. Rep. INT-GTR-320; 283 p. 
(lntermountain Res. Sta., 324 25th St., Ogden, Utah 84401) 
Includes 75 papers and comprises the proceedings of a sympo- 
sium held 30 March—i April, 1993, at Missoula, Mont.; papers 
address topics such as air quality, community and political con- 
cerns, prescribed fire, fire effects, fire ecology, fire damage, fire 
suppression, the media, and public opinion. 

A Rapid Method for Predicting Alfalfa Quality in the Field; by 
V.N. Owens, K.A. Albrecht, and R.W. Hintz; 1995; J. Prod. 
Agric. 8(4):445—446, 491—495. (Dept. Agron., Univ. Wisc., 
Madison Wisc. 53706) Developed and evaluated predictive 
equations for quality of preharvested alfalfa in order to make 
better harvest management and storage decisions. 

Response of Competing Vegetation to Site Preparation on 
West Gulf Coastal Plain Commercial Forest Land; by Gale L. 
Wolters, Henry A. Pearson, Ronald E. Thill, V. Clark Baldwin, 
and Alton Martin, Jr.; 1995; USDA, For. Serv. Gen Tech. Rep. 
SO-116; 8 p. (USDA, Southern Forest Expt. Sta., Federal Bldg., 
701 Loyola Ave., New Orleans, La. 70113) Studied the response 
of herbaceous and woody vegetation to overstory removal and 

site preparation for loblolly pine planting and to fertilization in the 
West Gulf Coastal Plain during seven years following treatment. 

Revegetation with Native Grasses; by D.B. Wark, W.R. Poole, 
R.G. Arnott, L.R. Moats, and L. Wetter; abt 1995; Ducks 
Unlimited Canada, Manitoba, Oak Hammock Marsh, Man.; 133 
p. ($15; Ducks Unlimited Canada, Stonewall P.O. Box 1160, 
Oak Hammock Marsh, Man. ROC 2Z0) A manual outlining tech- 
niques and materials for revegetating extensive areas of former 
cropland in the Canadian prairies with native grasses, with 
efforts directed to approximating the species composition of nat- 
ural communities for benefiting wildlife generally; section head- 
ings include planting objectives, pre-planting preparation, seed 
procurement, quality, and mixing, planting year activities, post- 
planting enhancement, stand evaluation, and post-establishment 
management. 

Sheep Production Response •o Continuous and Rotational 
Stocking on Dryland Alfalfa/Grass Pasture; V.M. Thomas, 
R.W. Kott, and R.W. Ditterline; 1995; Sheep & Goat Res. J. 
11(3):122—126. (Dept. Animal and Range Sci., Mon. State Univ., 
Bozeman, Mont. 59717) Evaluated sheep production during the 
summer on dryland alfalfalorchardgrass pasture using continu- 
ous and rotational stocking. 

Vegetation on Semi-Arid Rangelands, Cheyenne River Basin, 
Wyoming; by John F. Thilenius, Gary R. Brown, and Alvin L. 
Medina; 1995; USDA, For. Serv. Gen. Tech. Rep. RM-GTR-263; 
60 p. (Rocky Mtn. Sta., 240 W. Prospect Road, Fort Collins, 
Cob. 80526) Describes 22 vegetation types of semi-arid range- 
lands in the Cheyenne River Basin of northeastern Wyoming, 
thereby providing a frame of reference and guidance for range 
and wildlife habitat management and for the rehabilitation of sur- 
face mined lands of the area. 

Why Farmland Cannot, Will Not, and Should Not Pay for Itself; 
by Arnold W. Oltmans; 1995; J. Amer. Soc. Farm Mat. & Rural 
Appr. 1995:57—67. (Dept. Agron. & Resource Econ., N. Car. 
State Univ., Raleigh, N. Car. 27650) The startling conclusions: 
"the nondepreciable nature of land and the presence of long- 
term capital gains are incompatible with capital repayment 
requirements. Land may generally be a profitable investment, 
but it is seldom if ever feasible on a cash flow basis." 

SRM Accredited Universities 
Colorado State University University of Arizona 
Oregon State University University of Idaho 
New Mexico State University University of Wyoming 
Texas A&M University Utah State University 
Texas Tech University Washington State University 
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Grazing the Hill 
Vivan M. Jennings 

Washington Representative 

Farm Bill Now Close To Reality 
The 1995 Farm Bill, now the '96 Farm Bill, comes closer 

to reality at this writing. It has been a taxing evolutionary 
process for the enabling authorization bill to make it this far. 
It first became fragmented as part of the Budget 
Reconciliation Bill that Congress intended to balance the 

budget in seven years. In late January, it was thought noth- 

ing might happen until the November elections. This would 
have placed farmers and ranchers in a bind as they 
planned for the future. Then in early February, it was 

thought that although the House was in a stalemate on 

moving ahead with the Freedom to Farm Act (FFA) provi- 
sions, that the Senate might provide a compromise. The 
compromise version was thought then to evolve into a three 

year commodity title and a seven year conservation title. 

Surprisingly, on February 7 the Senate passed a $46 bil- 
lion farm bill to create a new crop subsidy system—the 
biggest change to farm support in 60 years. Despite two 

previous veto threats, the White House said it might accept 
the plan. The Senate vote was 64-32. 

When the House reconvened on February 26, the Farm 
Bill became a high priority on the agenda. Following two 

days of surprisingly low key debate of the Senate version 
and a few other items, the House passed the $46 billion 
Farm Bill 270-155. Retained under both the House and 
Senate Bills was the Freedom to Farm language. The most 
controversial debate centered on the peanut and sugar pro- 
grams, which in the end narrowly missed being eliminated. 
Under the commodity title, farmers will like the part that 
allows them the freedom to plant whatever crops they 
chose and how much land they can use. The key compo- 
nent of the Freedom to Farm language will allow for fixed 
but declining market transition payments to participants. 
This is also viewed positively by budget planners as a way 
to better predict budget outcomes over the next several 

years. Still at issue with the Administration is the lack of a 

safety net provision and how well the market transition pay- 
ments will serve the needs of smaller farmers. 

Issues still needing resolution include a $300 million 
amendment favored by Senate Democrats and the 
Administration that was added in the Senate Bill to support 
rural development, agricultural research and conservation. 
The House rejected a similar but more pricey version, 
which some House Republicans labeled as a slush fund for 
the Secretary of Agriculture. In a similar fashion, the House 

rejected the Administration-backed provision to back the 
food stamp program for an additional seven years. House 

Republicans still feel food stamp reform legislation is need- 
ed and it should be part of welfare reforms and not the 

Farm Bill. Permanent law (1938 and 1949) was preserved 
as part of both the House and Senate Bills , which means 
all this will be discussed again in 2002. 

The House passed a $2.1 billion conservation package 
that was favored in the Senate version. Most notable is the 
reauthorization of the Conservation Reserve Program 
(CAP). CAP was reauthorized allowing new entries. A 36.4 
million acreage cap would be maintained in the CAP. Early 
outs would not be a part of the compromise. Still controver- 
sial is a potential shift in emphasis of CAP acres to differ- 
ent regions. This was an issue under the Senate Bill. A dis- 

cretionary decision component would be retained for use by 
the Sec. of Agriculture. 

Several wildlife and environmental groups were enthusi- 
astic about the CAP and other conservation provisions. 
Pheasants Forever greeted the news on CAP as the most 

important conservation legislation of the decade. 
A key provision of Senate and House language was that 

of defining the purpose, activities and authorizing the fund- 

ing for the Grazing Lands Conservation Initiative (GLCI) to 

proceed. The stated purpose was to provide a coordinated 
technical, education, and related assistance program to 
conserve and enhance private grazing land resources and 

provide related benefits to all citizens of the United States. 
More comments on GLCI later in this article. Cost share 
payments would be available under the Environmental 

Quality Incentive Program (EQIP) for livestock environmen- 
tal assistance programs. 

The House also added a $200 million program to help 
clean up the Florida Everglades. This was fostered by 
House Republicans who wanted to demonstrate sensitivity 
to environmental issues. 

What happens next, is conference committee action in 

early March to resolve differences. If there are few 

changes, the Farm Bill could move rapidly for President 
Clinton's signature. His signature is likely, but not assured. 
The bottom line is that intense pressure is on both 

Congress and the President to have this issue resolved and 
behind us. 

Grazing Lands Conservation Initiative (GLCI) 
Some of the greatest action at the 1996 SAM meetings in 

Wichita centered on what's happening on the GLCI band- 

wagon. If you weren't on the vehicle leading toward private 
grazing land reforms, it seemed you were left standing in 
the dust. 

GLCI came into existence in 1991 when several private 
sector representatives came together to initiate action that 
set out to foster the ideals of voluntary stewardship to con- 
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serve, maintain, and improve soil, water, air and animal 
resources on private grazing lands. 

The initiative focused on the need to inform the public on 
various conservation concerns and alternative solutions to 
these problems and how private grazing land sustainability 
was being affected. 

A GLCI steering committee was formed and established a 
goal of increased assistance to landowners to help sustain 
productivity of grazing land resources and where improve- 
ments were needed to provide for technical assistance to 
achieve the desired condition. The Soil Conservation 
Service, (now Natural Resources Conservation Service), 
became actively linked with the effort due to similarity of 
goals and objectives of the initiative. Organizations involved 
at the time included the American Farm Bureau Federation, 
American Forages and Grasslands Council, American 
Sheep Industry, National Association of Conservation 
Districts, National Cattlemen's Association, (now National 
Cattlemen's Beef Association), and the Society for Range 
Management. Since that time, the Nature Conservancy, the 
Soil and Water Conservation Society, farmer representa- 
tives of the dairy industry and staff representatives of 
USDA-Extension Service (now Cooperative State 
Research, Education, and Extension Service) became 
actively involved. 

In addition, following two SRM initiated teleconferences, 
stronger linkages have been established between research 
and Extension with the addition of representatives to the 
GLCI steering committee from the Experiment Station 
Committee on Organization and Policy (ESCOP) and the 

Extension Committee on Organization and Policy (ECOP) 
Also added to the steering committee was a representative 
from the American Society of Agronomy. Following recent 
action with the 1996 Farm Bill, it will now be possible to 
provide for expanded grazing lands technical assistance 
initiatives from NRCS and improved coordination and link- 
ages across public and private sector organizations to 
enhance future research and educational programs in con- 
cert with technical assistance efforts. 

Sustainable Development 
Many of you associated with agriculture and natural 

resources are familiar with initiatives focused on sustain- 
ability. Sustainable forestry programs have been in place 
for several decades and sustainable agriculture has been 
emphasized for ten years. Many of these efforts have been 
recognized for their systematic approach to cross discipline 
problem solving and desirable societal outcomes. These 
efforts have expanded to other disciplines and a broader 
application of principles of sustainability. In Washington, the 
release of the Report of the President's Council on 
Sustainable Development has resulted in broader society 
linkages to determine how we can partner better to achieve 
more desirable outcomes. The report is available on the 
internet, but should you desire to download it, you will find 
that it is lengthy. The engineering disciplines are involved 
and forming a World Engineering Partnership for 
Sustainable Development. Other organizations are plan- 
ning meetings to determine how scientific societies might 
establish better linkages. 

The photo on the cover of the December issue 
was listed as being of the Collegiate Range near 
Buena Vista. This is very likely incorrect but the 
exact location is not known. Does anyone recog- 
nize this location? 
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SRM Awards 
Presented at the Society's 49th Annual Meeting in Wichita, Kansas, on February 14, 1996. 

Frederic G. Renner Award 
The Frederic G. Renner Award is the 

highest award bestowed by the Society 
for Range Management. The award is 
named for one of SRM's founding 
fathers and second president. 

C. Rex Cleary has devoted a long and dis- 
tinguished professional career to implementa- 
tion of improved range management. His 
career with the Bureau of Land Management, 
U.S. Department of Interior, spanning more 
than 3 decades, was devoted to improving 
range management. He previously received 
the Secretary of the Interior's Meritorious 
Service Award which stated, in part, that he 
established himself as a leader in range man- 
agement and the management of Federal 
lands working throughout the West in both the 
public and private sectors. 

Rex developed a wild horse and burro pro- 
gram in Montana and California which was 
very successful, serving as a model of both 
professionalism and efficiency in solving the 
serious problems of overpopulation and over- 
grazing by wild horse and burro herds. 

As a BLM manager, Rex established rap- 
port with livestock operators and other public 
land users which heretofore was thought to 
be unobtainable. This was done through his 
establishment of the Modoc/Washoe 
Experimental Stewardship Committee. This 
Committee greatly increased local involve- 
ment in BLM decision making and dramatical- 
ly improved the credibility of the experimental 
stewardship program throughout North-east- 
ern California and Northwestern Nevada. The 
foundation of the concept has been the devel- 
opment of participatory processes suited to 
solving complex resource management prob- 
lems and called Coordinated Resource 
Management (CRM). 

Rex has devoted his time and efforts to the 
training of resource managers and users in 

the concepts and implementation of CRM pro- 
grams to assure the best chance of success 
of on-the-ground resource management prac- 
tices. Since 1990 he has conducted over 30 
training sessions in CRM in 12 states and the 
District of Columbia. 

Rex Cleary served as President of the 
Society for Range Management in 1990. 

W. R. Chapline 
Research Award 

The W.R. Chap/me Research Award 
was established in 1986 to provide 
recognition to members of SRM for 
exceptional accomplishments in 
research that result in improvement of 
range/and resources. 

Dr. Pieper has been a very productive sci- 
entist, serving as mentor to over 100 graduate 
students and many young faculty members. 
He was recognized by New Mexico State 
University, Gamma Sigma Delta and the 
American Association for the Advancement of 
Science for his research efforts in the areas of 
ecology and management of rangelands. 

Dr. Pieper's research has been directed at 
enhancing the knowledge, understanding and 
sustainability of both desert and blue grama- 
pinyon-juniper ecology. The ecological attrib- 
utes are assessed under different manage- 
ment regimes such as grazing management 
strategies, plant manipulation practices, envi- 
ronmental influences on pinyon-juniper vege- 
tation, spatial variation in vegetation in the 
pinyon-juniper region and the utility of remote 
sensing. 

In addition to his research efforts in New 
Mexico, he has conducted a successful pro- 
gram in developing an early warning system 
for detecting drought to assist in grazing man- 
agement in Niger, Africa. Most recently he 
helped develop a research/demonstration 

farm for range management practices in 
Palestine. 

Dr. Pieper has authored or co-authored 
nearly 200 items from his research, including 
87 journal articles, bulletins, and research 
reports, 5 books, 30 articles for scientific pro- 
ceedings and 70 published abstracts. 

W.R. Chapline Land 
Stewardship Award 

The W. R. Chapline Land Stewardship 
Award was created in 1986 to provide 
recognition to members of the Society for 
Range Management for exceptional accom- 
plishments and contributions to the art and 
science of range management through spe- 
cific range/and entities. 

Willard P. (Bill ) Phillips is one of the fore- 
most practitioners of the "art" of range man- 
agement in the Bureau of Land Management. 
During his 37 year career, Bill has excelled in 
wild horse management, coordinated 
resource planning and ecosystem manage- 
ment. 

Bill was managing wild horses even before 
the passage of the Wild Horse and Burro 
Management Act of 1971. Wild horses and 
burros have directly benefited through his dili- 
gent efforts and concerns on the ground level 
using innovative herd management planning 
and implementation. They have also benefit- 
ed at the National level from the adoption of 
his management concepts within the Strategic 
Wild Horse and Burro Management Plan of 
1992. This strategy allows the Bureau of Land 
Management and the Forest Service to man- 
age wild horses as a resource rather than 
simply reacting to overpopulation conflicts. 

Bill is considered the "Champion" of the 
Technical Review Team concept. He is 
among the few who have used this process to 

C. Rex Cleary 

Rex D. Pieper Wi/lard P. Phi/lips 
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achieve major successes on the ground. The 
Technical Review Team efforts, under Bill's 
guidance and direction, led to the rangeland 
management success stories of the 
Modoc/Washoe Experimental Stewardship 
Program and the Cedar Creek Watershed 
Restoration Project. Regionally, the Technical 
Review Team concept is now an essential 
part of most Coordinated Resource Planning 
processes in California and Nevada. 

Bill is held in the highest esteem by other 
range managers and ecologists for his ability 
to discuss and teach the art of range manage- 
ment. Throughout his career, Bill has always 
made resource management decisions the 
right way—involving all affected parties and 
resolving resource conflicts while out on the 
ground. His decisions and recommendations 
have beneficially affected millions of acres of 
public land. Bill Phillips has left a profound 
imprint on the rangelands in both the Burns 
and Susanville BLM Districts. 

Outstanding Achievement 
Award 

The Outstanding Achievement Award 
is presented to individuals for eminently 
noteworthy contributions in advancing 
the art and science of range manage- 
ment. 

Jack Cutshall throughout his career has 
more than competently handled both the 
technical phase and the practical managerial 
aspects of pasture and rangeland conserva- 
tion and plant materials in Louisiana, a very 
unique vegetational ecosystem. Many conser- 
vation practice innovations by Mr. Cutshall, 
related to grazing, wildlife and animal nutri- 
tion, and soil stabilization in the uplands, the 
marshlands and coastal areas of Louisiana, 
have proven useful and practical in other 
states and regions. 

The distinctly different aspects of his pro- 
fessional range management work in 
Louisiana is directly related to similar regions 
across the Southern States. He has trained 
many other professionals in the lessons and 
techniques learned during his career. His 

coordinated grazing plans using public 
(Forest Service) and private lands are models 
in Louisiana and surrounding states. Mr. 
Cutshall's work in the marsh areas of 
Louisiana has earned him certificates of merit 
for soil erosion solutions and grazing accessi- 
bility to remote areas. His work was directly 
responsible for the development and opening 
of the Golden Meadow Plant Materials Center 
focused on coastal and marsh vegetation. 
The plants developed by the Center have 
been used in the coastal and marshes from 
Texas to the Atlantic shores to aid in coastal 
erosion problems. 

Internationally, Mr. Cutshall served as an 
invited team member of plant specialists to 
New South Wales (NSW), Australia. The 
team's project resulted in the recommenda- 
tion and evaluation of current plant materials 
related to NSW activities and future activities 
between the countries. He worked directly 
with New South Wales in evaluating potential 
plants for importation into the United States. 
He continues to be sought after in his consul- 
tations on plant materials and coastal erosion 
problems. 

He maintains his professionalism with con- 
tinuous training related to herbicides, range 
management, nutritional values of supple- 
mental grasses and feeds, and with the work 
done on his own cow-calf operations. He has 
an uncommon ability to speak with under- 
standing about the ecological practices need- 
ed for proper management of our natural 
resources to various groups; whether they are 
cattlemen, wildlife specialists, campus profes- 
sors, range managers, or the neighbor down 
the road. Mr. Cutshall writes about these 
needs and publishes through current monthly 
agricultural magazines and technical publica- 
tions. 

Jack Cutshall has served the range profes- 
sion with distinction for many years and made 
contributions deserving of the Outstanding 
Achievement award. 

Gary Frasier, during his research career in 
the United States Department of Agriculture, 
earned regional, national and worldwide 
recognition and respect in the field of water 
harvesting, as evidenced by numerous invita- 
tions to present papers and his participation in 
international conferences and workshops. 

Many scientists and producers continue to 
consult with Mr. Frasier on water harvesting 
and runoff farming. Gary is recognized by the 
U.S. Forest Service, BLM, and NRCS as an 
expert on the conservation and efficient use 
of rangeland water supplies and, specifically, 
in the design and installation of water harvest- 
ing systems for domestic livestock, wildlife, 
and human drinking water, His research has 
resulted in significant reductions in cost, with 
increased durability of range water supply 
systems. These water-harvesting systems 
have provided a valuable tool for use by 
ranchers and managers of rangelands world- 
wide. 

Frasier is the author or co-author of more 
than 75 technical publications, Many of these 
have been well received by both the scientific 
community and practitioners. In addition to his 
own technical writing, Frasier has been Editor 
of Rangelands since 1984 and the Journal of 
Range Management since 1990. 

In 1982, Gary determined that there was a 
major lack of information concerning the 
water requirements for plant establishment in 
semiarid regions and redirected his research 
program toward understanding water-plant- 
soil relationships under limited soil water 
regimes on arid and semiarid rangelands. He 
has placed special emphasis on plant estab- 
lishment under rain-fed conditions. This work 
has stimulated land management agencies to 
consider changing the criteria for proper tim- 
ing and species selection for revegetation of 
deteriorated rangelands. 

Since moving to Fort Collins, Colorado, 
Gary has utilized his past accomplishments 
as a base in the development of a research 
program incorporating hydrologic aspects to 
obtain a better understanding of plant-soil- 
water interactions associated with semiarid 
rangelands. Gary has also joined with 
researchers at Colorado State University to 
participate in cooperative research efforts to 
investigate the role of riparian vegetation for 
removing sediment from upland overland flow 
of water. 

Gary Frasier has been an active and valued 
member of SRM since 1973 and has made 
numerous contributions to the Society, both at 
the section and international levels. He has 
donated thousands of hours in his efforts as 
Editor of both Rangelands and Journal of 
Range Management, and in various commit- 
tee assignments. For these reasons, he is 
truly a worthy recipient of an SAM 
Outstanding Achievement Award. 

Jack R. Cutshall 

Gary Frasier 
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Dr. Margaret H. Friedel, Alice Springs, N. 
Territory, Australia, is one of the world's lead- 
ing range scientists and achievements and 
contributions are significant. She is a leader 
in the Australian Rangeland Society. Her 
research has had far-reaching implications 
throughout the world. Dr. Friedel's concept of 
"thresholds" of environmental change, backed 
by solid field data, has led to increasing 
recognition among researchers and ecolo- 
gists of the often irreversible nature of land- 
scape-level changes on rangelands. 

Her 1991 threshold paper in the Journal of 
Range Management is widely cited in that 
and other major scientific publications world- 
wide. In the U.S., her threshold concept was 
the basis of the "Site Conservation Threshold" 
developed by SAM's Task Group on "Unity in 
Concepts and Terminology". It also played a 
major role in the National Research Council's 
1994 publication on "Ran geland Health". 

In Australia, she has influenced ground- 
based monitoring of rangeland condition and 
procedures developed by Dr. Friedel and her 
colleagues have been adopted in every 
research on ecology and management of arid 
zones and sampling methodologies is widely 
sought by managers and scientists through- 
out the world. 

World-wide, Dr. Friedel's travels to Southern 
Africa, Europe and the U.S. and the sharing of 
her scientific and management expertise have 
broadened the perspectives of both scientists 
and managers. Her leadership and active 
roles in past International Rangeland 
Congresses, including her current position of 
Chair of the Continuing Committee, have con- 
tributed significantly to the success of these 
Congresses. 

Dr. Mel George is a proven educator and 
leader in rangeland management programs in 
California, nationally, and internationally. With 
a major interest in improving grazing manage- 
ment, Mel has developed his extension pro- 
grams to include sustained productivity and 
profitability of ranching operations with the 
conservation of the natural resource base. 

His efforts strive to provide a common 
understanding of what is required for a man- 
agement plan in watersheds, mixed owner- 
ships, and other situations where conflicts 
among interested parties occur. More recently 
with the interest in rangeland watershed man- 
agement, he instigated a joint Cooperative 
Extension and Soil Conservation Service pro- 
ject for upgrading the field staff of these insti- 
tutions to meet the challenge of this expanded 
view of rangeland management. A three-year 
effort provided a foundation for the technical 
assistance and educational efforts of the 
statewide Rangeland Water Quality 
Management Plan to address nonpoint 
source pollution management. Mel has been 
active in seeing that research information 
finds its way to use in California through a 
series of Range Science Reports, Rangeland 
Watershed Management Fact Sheets and 
electronic databases. 

Mel's research supports his educational 
programs including the relationships between 
weather and forage production for the annual 
type rangelands and helping to improve the 
interpretation of these relationships for ranch 
decisions. For irrigated pastures, he has pro- 
vided quantification of pasture growth rates 
necessary for budgeting grazed forage. He is 
currently managing a project involving a num- 
ber of western states looking at grazing 
responses to management in riparian areas. 
His research efforts always have a direct ben- 
efit to his extension education and public poli- 
cy programs. 

His service to the Society for Range 
Management at both the state and interna- 
tional levels reflect his commitment in further- 
ing the principles of range management and 
the profession it represents. His active voice 
within the University of California has influ- 
enced direction of programs that impact the 
rangeland resources of the state. He contin- 
ues to inject a range profession aspect during 
UC faculty deliberations and is the 

Department of Agronomy and Range 
Science's major range presence off campus. 

Mel George is an active and positive leader 
in range management programs in California. 
He is well recognized for his professional abil- 
ity through requests for technical advice, com- 
mittee service, peer review of papers, and 
student counsel. His dedication to the profes- 
sion is reflected by his actions on and off the 
job. 

Dr. Gillen's commitments to sustaining the 
integrity of the rangeland resource and the 
economic viability of the ranch firm form the 
foundation for Dr. Robert L. Gillen's accom- 
plishments. His research on grazing manage- 
ment in the midgrass prairie and tallgrass 
prairie of the central plains has brought us a 
better understanding of the interacting role of 
stocking rate and grazing system on funda- 
mental processes involved in rangeland for- 
age production and forage utilization. 
Moreover, rangeland livestock producers 
have access to information allowing them to 
sustain rangeland productivity while optimiz- 
ing returns from livestock grazing. Dr. Gillen's 
publications, including numerous journal arti- 
cles, book chapters, and invited presenta- 
tions, represent significant contributions to the 
science of grazing management. He has 
received regional and national recognition for 
the quality of his research, and has presented 
his research and perspectives on grazing sys- 
tems and grazing management research as 
an invited speaker at national scientific and 
producer meetings. 

Dr. Gillen is an award winning teacher cast 
in the mold of the classic range management 
professor. Holding to the belief he is at the 
university to teach as much as to conduct 
research, his goals are to deliver a quality 
product to the student while ultimately improv- 
ing rangeland stewardship. Through effective, 
selfless teaching, Dr. Gillen has contributed to 
the positive image of the profession, and he 
has multiplied the application of range man- 
agement in the field through former students 
within and outside range management. Dr. 
Gillen is a true mentor to his graduate stu- 
dents, who have proven to be successful, 
contributing members to the range manage- 

Margaret H. Friedel Melvin George 

Robert L. Gillen 



F-U\NiLLANL 1), April 199b 

ment profession and all have published their 
graduate research in the Journal of Range 
Management. 

The outstanding achievement award 
acknowledges Dr. Gillen's contributions to the 
range management profession. His knowl- 
edge, diligence, integrity, and wisdom are 
qualities that will continue to serve the profes- 
sion and the Society well into the future. 

Dr. Douglas A. (Doug) Johnson is inter- 
nationally recognized for his research involv- 
ing the ecology and physiology of range for- 
age grasses and legumes. He has systemati- 
cally evaluated the effects of environmental 
stress on range plant establishment and pro- 
duction and has worked cooperatively with 
plant breeders in genetically improving for- 
ages for semiarid rangelands. His research 
has been instrumental in the development of 
five germplasm or variety releases including 
Hycrest, Vavilov, and Douglas crested wheat- 
grasses; Bozoisky-Select Russian wildrye; 
and ARS-2678 Kura clover. These plant 
materials have had and will continue to have 
a major impact on increasing forage produc- 
tivity and stabilizing soils of semiarid range- 
lands in North America and throughout the 
world. 

Dr. Johnson has been very active in plant 
germplasm collection and has collected seeds 
of important rangeland species in the 
People's Republic of China, Russia, Spain, 
Kazahstari, Pakistan, Nepal, and Monogolia. 
These expeditions have added more than 
1,900 accessions to the National Plant 
Germplasm System. These collections have 
greatly increased the diversity of germplasm 
available for forage breeding and enhance- 
ment programs and will impact these pro- 
grams for many years to come. He was 
among the first to quantitatively evaluate bio- 
logical nitrogen fixation in range legumes, 
and his findings have had a significant 
impact on range improvement and conserva- 
tion. Dr. Johnson is on the cutting edge of 
research to evaluate the use of carbon iso- 
tope discrimination to select for improved 
water-use efficiency in crop species and is 
applying new computer-based technology to 
analyze the topological features of root sys- 

tems. He has published his research results 
in 81 refereed articles and more than 75 other 
written communications. 

Dr. Johnson has been active in SRM being 
President of the Utah Section in 1992 and has 
served on the Partnerships Affiliations, Re- 
search Affairs, International Affairs, and 
Publications Committees. His recent role as 
Program Co-Chair of the Fifth International 
Rangeland Congress in Salt Lake City, Utah 
attests to his international standing and willing- 
ness to serve the range profession. 

Innovative and effective research and out- 
reach programs in range animal nutrition and 
range management have gained Dr. F. Ted 
McCollum lii national and international 
recognition. His research addressing funda- 
mental aspects of forage intake and utiliza- 
tion, and his collaborative, production-scale 
studies of range vegetation management and 
grazing management systems have greatly 
enhanced the application of range research 
on private lands in the Great Plains. His for- 
age intake and utilization research is highly 
esteemed, but his integrative work has per- 
haps more meaningfully marked his contribu- 
tion to range management. His insight into the 
interaction of range management practices, 
livestock management, and ranch profitability 
is a rare talent which he applies effectively 
within the decision-making context of the 
ranch firm. His ability to communicate this 
insight to the livestock producer as well as to 
the scientist demonstrates to a broad audi- 
ence the benefits of range research. 

His specialty expertise, his creativity, and 
his ability to see the broad picture has 
enabled team research that spans institutional 
and political boundaries. He is equally 
revered by students, ranchers, and col- 
leagues for his scientific ability and his practi- 
cal skill and knowledge of the range livestock 
industry. 

Dr. McCoIIum's affinity for, and loyalty to 
range management, together with his knowl- 
edge of the range livestock industry, have 
resulted in recognition to our profession and 
our society. He is therefore deserving of the 
Society's recognition for outstanding achieve- 
ment. 

Maynard Smith and his family have 
ranched near Glen, Montana, for nearly 30 
years. During that time their operation has 
expanded from 6,800 acres to 50,000 acres. 
Their brood herd has increased from 350 to 
1,000 cows. Their range improvement prac- 
tices include: 1) single wire electric fences to 
sub-divide large pastures, 2) spring develop- 
ments to improve livestock and wildlife distrib- 
ution, and 3) the implementation of rotational 
grazing strategies. 

The Smiths and their Six-Bar-S Ranch is 
most famous for demonstrating that coopera- 
tion, not confrontation, is the best solution for 
improving the condition of public lands for the 
public good. Maynard pioneered a coopera- 
tive agreement with the Montana Department 
of Fish, Wildlife and Parks, which allowed him 
to use his cows to improve prime elk winter 
range on the state-owned Fleecer Game 
Range. In turn, the Smiths allow large herds 
of elk to graze on their deeded land. The 
cooperative agreement proved that cows can 
be used to improve elk habitat and has 
received national recognition. 

All of the Smiths are loyal members of the 
SRM. Meg and Maynard are past Councilmen 
and Meg is past president of the International 
Mountain Section (IMS). 

Meg is past chairman of the SRM 
Membership Committee and is presently serv- 
ing on the Board of Directors for the Parent 
Society. Maynard has given several presenta- 
tions on the East Pioneer Stewardship 
Program at SRM and Section meetings. He 
has also been published in Rangelands and 
the Range Magazine. In 1987 the Smith fami- 
ly hosted the International Mountain Section 
summer meetings and tour on their ranch. 

In 1992, the MS honored the Smith Ranch 
with the Excellence in Grazing award. They 
have received recognition from Trout 
Unlimited, the Wildlife Federation, Beaver- 
head Conservation District, Montana Rural 
Area Development, and Montana Stockgrow- 
ers. The Six-Bar-S Ranch was the recipient of 
the National Cattlemen's Association 
Environmental Stewardship Award (regional 
level). 

Maynard serves on the Board of Directors 
of the Montana Ag. Livestock, Inc. He belongs 
to the Montana Stockgrowers, National 
Cattlemen Association and SRM. He is past 
chairman of the Beaverhead Conservation 
District. Randy is on the Montana Stockgrow- 
ers Association Board of Directors. Holley 

The Maynard Smith Family accepting 
their award from President Fred Bryant 

Douglas A. Johnson 
F. Ted McCollum Ill 
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serves on the Advisory Board of the MSU 
Museum of the Rockies and the Smithsonian 
Museum. Maynard, Holley and Meg are 4-H 
Leaders and have helped spearhead 
Montana Range Days and the Montana Youth 
Range Camp programs. Meg serves on the 
Beaverhead Conservation District as an elect- 
ed official. Maynard is past chairman and still 
serves on the steering group for the East 
Pioneer Experimental Stewardship Program. 

Maynard Smith and family have done an 
excellent job of building and managing a 
range livestock operation in southwest 
Montana. They are all leaders in their com- 
munity, in the livestock industry and in our 
professional society (SRM). 

Jerry Stuth brings inexhaustible energy 
and a true talent for innovation and discovery 
to range science and management. His 
research efforts in grazing management have 
resulted in over 50 refereed journal articles, 
and he has edited 2 books and contributed to 
10 book chapters. His more recent work in 
grazingland software development has result- 
ed in several significant decision support sys- 
tems. 

Dr. Stuth serves as coordinator of the 
Ranching Systems Group and as Director of 
the Center for Natural Resource Information 
Technology within the Department of 
Rangeland Ecology and Management at 
Texas A&M. Through these capacities he has 
cooperated with other scientists and computer 
systems analysts and programmers to devel- 
op several programs for the analysis and 
planning of grazinglands, including Grazing 
Land Applications (GLA) that is used national- 
ly by NRCS as their rangeland planning soft- 
ware. GLA contains several components, 
such as POPMIX, a mixed animal population 
stocking rate calculator, and NUTBAL, a 
range nutrition model, that are primarily the 
results of Dr. Stuth's personal efforts. In con- 
junction with Dr. Robert Lyons, Dr. Stuth 
developed the equations used to determine 
the crude protein and digestible organic mat- 
ter content of range forage using fecal analy- 
sis. The work with near infrared spectroscopy 
to analyze fecal samples led to development 
of the Grazing Animal Nutrition Laboratory, 
directed by Dr. Stuth. Currently over 450 
ranches in 22 states are receiving nutritional 
profiles for their livestock through the lab. 

Dr. Stuth has a distinguished career in 
teaching since 1975. He was honored with 
the Deputy Chancellor's Distinguished 
Performance Award for Team Research at 
Texas A&M and is recipient of the National 
Superior Service Award from USDA NRCS for 
technology transfer resulting from the GLA 
decision support system. Dr. Stuth's work has 
been recognized internationally, providing him 

opportunities to work with a team of scientists 
in several international rangeland projects. 
His boundless energy, innovative ideas and 
dedication to teaching, research and commu- 
nication of range science and management 
make him a valued member of our profession. 

Dr. Sherman R. Swanson has distin- 
guished himself and rangeland management 
as a profession with major contributions to the 
knowledge base in the little studied area of 
riparian/hydrologic resources and their 
responses to livestock grazing. His prolific 
and high quality work is evidenced by continu- 
ing financial support and widespread recogni- 
tion as a premier riparian authority in the 
American and Canadian West. Numerous 
authoritative publications carry reports of his 
work and he is regularly in demand as a pre- 
senter/instructor. 

Sherman Swanson is a pioneer in the study 
and effective application of cooperative 
processes for management of rangeland 
resources. He is well known, widely read, and 
greatly in demand as a practicing authority in 
Coordinated Resource Management. He 
serves as chairman of the widely acclaimed 
Modoc-Washoe Experimental Stewardship 
program. 

Education and training have been high pri- 
ority for Dr. Swanson beginning with certifica- 
tion and employment as a biology teacher. 
His contributions as a university instructor, 
extension educator, and with range camp cur- 
riculum development are exemplary. 

Dr. Swanson's sustained inputs to the 
Society for Range Management and range- 
lands over the past 15 years have been sig- 
nificant. SRM recognizes these contributions 
and salutes him for first-rate personal accom- 
plishments with this Outstanding Achievement 
Award. 

Outstanding Young 
Professional Award 

The Outstanding Young Range 
Professional Award was inaugurated by 
SRM in 1988 to recognize the promise 
and potential of our younger members. 
One of the major criteria for this impor- 
tant award is the age of nominees must 
have been less than 35 years old in 
January 1, 1992. 

Dr. Launchbaugh has been an assistant 
professor at Texas Tech University for a mere 
3 years, but her professional contributions at 
this early point in her career exceed those of 
many full professors. She has published 9 
peer-reviewed papers, a book chapter, and 
one symposium proceeding. She has 
authored or co-authored 13 presentations at 
professional meetings and given 8 invited pre- 
sentations. Her Ph.D. research on learning 
mechanisms in diet selection by sheep has 
been widely recognized and is highly regard- 
ed. Her recent work on designer livestock, 
creating animals to meet the foraging environ- 
ment, has generated much interest among 
range professionals. 

Dr. Launchbaugh teaches 4 courses in 
range management at Texas Tech University. 
She also taught 3 range management cours- 
es at Utah State University while a student 
there and served as a laboratory instructor at 
Utah State and Texas A&M University. She 
serves as the coach of the range plant team 
at Texas Tech University, which is a time con- 
suming and difficult task. 

In addition to being an excellent scientist, 
Dr. Laurichbaugh has significant practical 
experience in range management. From 
1976-1985 she was the manager of a family- 
owned cattle and sheep ranch in western 
North Dakota. She was responsible for all 
areas of operations, including livestock mer- 
chandising, range and livestock management, 
and hay production. 

Dr. Launchbaugh represents the kind of 
individual the range management profession 
needs to flourish and continue as a recog- 
nized scientific discipline into the next centu- 
ry. She is a consummate scientist, an excel- 

Jerry W. Stuth 
Sherman R. Swanson 

Karen Launchbaugh 
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lent teacher, and a genuinely nice person. 
She has achieved many accomplishments to 
this point in her career and doubtlessly will 
make many more. 

Fellow Award 
The Fellow Award is bestowed upon 

members of SRM in recognition of exception- 
al service to the Society and its oroorams. 

Arthur J. (Art) Armbrust, Jr. has provided 
exemplary service to the Society for Range 
Management for over twenty-three years. A 

history of notable contributions continue to 
define outstanding participation and leader- 
ship. Whether serving on the Membership 
and Finance Committees, as a member and 
President of the Kansas/Oklahoma Section 
(currently two sections), Chairman of the 
Advisory Council, or in his extraordinary inter- 
action with groups and individuals worldwide. 
Art has always responded to the needs and 
goals of SAM. 

As a sales manager and technical advisor 
to Sharp Brothers Seed Company, Art has 
been a rtional and international salesman of 
both seed and range management. Sharp's 
improved buffalograss is now being utilized in 
China as a direct result of Art's singular sales- 
manship in 1981, an extremely rare sales 
fete. He also provided guidance which 
enabled the Chinese to successfully establish 
and manage the buffalograss. 

Through Art's leadership, the Kansas/Oklahoma 
Section took the necessary steps to revise its 
bylaws and become a tax exempt corporation in 
the late 1970's. The bylaws were modified to serve 
the Kansas Section, as t organized in 1992. 

Art Armbrust was instrumental in identifying 
SAM's financial difficulties and helping formu- 
late sound solutions during the 1980's. This 
led to his serving as chairman of the Finance 
Committee in 1986 and being reappointed 
again for 1993 through 1995. He served as 
chair of the Exhibits Committee for the 1981 
annual meeting and is co-chair of the Finance 
Committee for the 1996 annual meeting. He 
continues to provide effective leadership and 
serve on both Section and SAM committees. 

Art is both an enthusiastic and effective 
ambassador for SAM and sound range man- 

agement throughout the world. Art's excep- 
tional accomplishments of service and leader- 
ship to the mission of SAM has been demon- 
strated in every liaison and related activity in 
which he has participated. He seldom misses 
an opportunity to advance SAM and the art 
and science of sound range management. He 
has served as Trade Advisor to the Kansas 
Association of Conservation District's 
Grassland Committee since 1976. He has 
been an industry leader and promoter for 
named varieties of native and domestic 
plants. For the last twenty years, he has 
served as an advisor to numerous 
researchers and to the SCS/NRCS Plant 
Materials Program. 

Through advertising/educational publica- 
tions of Sharp Brothers Seed Company, Art 
has been instrumental in stressing education 
related to native plants, their use and man- 
agement. Since 1974 Art has been an active 
contributing member of the American Seed 
Trade Association serving in leadership roles 
as a member of the Conservation Committee, 
Director of the Farm Seed Division, numerous 
major offices and as President in 1993. He is 
currently 2nd Vice President of the Western 
Seed Association. 

Art Armbrust is a man of many talents with 
innumerable friends and acquaintances at the 
local, state, national, and international levels. 
As one of SAM's prominent, effective, and 
active ambassadors, Art is a true Fellow of 
SAM. 

Dr. Ken Fuigham's primary contribution to 
range management is that of dedicated 
teacher and mentor to undergraduate and 
graduate students. His record of placing stu- 
dents in summer jobs, internships and gradu- 
ate school is truly outstanding. Ken is a life 
member of SAM having joined in 1967. He is 
very active in Humboldt State University's fac- 
ulty association. He is an asset to the 
California Section and to the parent society. 

Ken has served in virtually all of the 
California Section's elected and committee 
positions over the last 17 years, including the 
presidency. He continues to serve as Section 
Treasurer. His activities in the parent society 
include chairing the Leadership Development 
Committee, Wildlife Committee, and the 
Range Science Education Council. Ken 

accepted key responsibilities for the success- 
ful Society summer meeting in Eureka in 
1987. He has been recognized for success in 
membership recruitment. Dr. Fulgham has 
coached Humboldt State University's range 
plant team for 17 years. 

While Humboldt State University's primary 
mission is undergraduate teaching, Dr. 
Fulgham has maintained an active research 
and consulting program. He has conducted 
numerous applied research studies collabo- 
rating with numerous state and federal agen- 
cies and the University of California. He is on 
a first name basis with many ranchers on 
California's north coast. He is respected for 
his knowledge of range management in 
California and intermountain ecosystems. 
Many of his colleagues depend on his plant 
identification skills. 

Ken was raised in Redding, California and 
received his BS in Range Science from 
Humboldt State University in 1970 following 
an interruption for military service He com- 
pleted his MS. at New Mexico State 
University and his Ph.D. at Utah State 
University. In the 1980s Ken developed two 
avocations related to his profession; curiosity 
about his native American roots and an inter- 
est in historic trains. 

The membership recognizes Dr. Ken 
Fulgham for his dedication to our profession 
and rates his carrying capacity to be much 
higher than the ONE A.U.M. displayed on his 
personalized license plate. 

For over twenty-two years, Mark Moseley 
has served the SAM at all levels of the orga- 
nization. Nationally, he has served on numer- 
ous committees. His most recent assignments 
include co-chair the 1996 Annual Meeting 
Planning Committee, chair-elect Nominations 
Committee, Excellence in Range Manage- 
ment, and the Conservation Reserve 
Committee. Additionally, he has represented 
both the Oklahoma and Texas Sections on 
the Advisory Council. 

At the Section level, Mark has served in 
leadership roles in Texas and Oklahoma as 
an office holder, committee chair, and com- 
mittee member. He has served on the Board 
of Directors of the Texas and Oklahoma 
Sections, held the office of president in the 
Texas Section and is currently the first vice- 
president of the Oklahoma Section which will 

Arthur J. Armbrust, Jr. 

Kenneth 0. Fulgham 
Mark Moseley 
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culminate as the Section president in 1996. 
The Section', two educational activities, the 
Academy and the Range Ecology in the 
Classroom for Teachers Workshop, exist and 
succeed because of Mark's efforts. 

Mark has worked to create an awareness 
of grasslands and the importance of grass- 
land stewardship. Employees of the Natural 
Resources Conservation Service hold Mark in 
high regard for his knowledge of range and 
pasture systems and his desire to teach oth- 
ers. Mark has been responsible for the devel- 
opment and implementation of innovative 
techniques in prescribed burning, brush man- 

agement, prescribed grazing, and critical area 
vegetation. He is a sought after speaker on 
grassland ecology, grazing management, and 
prescribed burning. 

Mark has built associations with private and 
public land managers from federal agencies, 
universities, environmental groups, producer 
organizations, and nontraditional groups. He 
has been instrumental in the revision of the 
International Range and Pasture Contest to 
more accurately reflect the principles of range 
and wildlife management. 

The most enduring contribution to SRM is 
Mark's enthusiastic support of Section youth 
programs. Mark is a past supporter of the 
Texas Section's Youth Range Workshops 
through service as a counselor, advisor, and 
instructor. Mark coordinates, secures funding, 
develops instructional materials, teaches, and 
chaperons young people for Oklahoma's 
Academy. 

Dr.Thomas Shiflet has made significant 
contributions to the range management pro- 
fession and SRM over the last 40 years. His 

experiences, within his career ladder from 
range management graduate to the highest 
position of range conservationist within USDA 
continually allowed him to deliver sound 
range technology to both professional and 
real range managers, the rancher them- 
selves. He has served as a range conserva- 
tionist at every organizational level of the Soil 
Conservation Service (SCS). He is a highly 
skilled and technically strong range conserva- 
tionist that has influenced several generations 
of SCS and other agency's range profession- 
als and SCS policy makers to maintain viable 
range technology. Many of the numbers of 

professionals he recruited, trained, or influ- 
enced have gone on to occupy responsible 
positions both in range and the natural 
resource arena. His common, down-to-earth 
approach for solutions to range problems con- 
tributed to his technical acceptance by both 

professionals and ranchers. Major contribu- 
tions, too numerous to list, include all aspects 
of range management procedures and poli- 
cies from the field offices and ranches across 
this country to the administrative board rooms 
and conferences in international range activi- 
ties. 

Dr. Shiflet pioneered work in soil-vegetation 
correlation and in rangeland inventory. He 
developed a standardization of rangeland 
plant community data collection and a nation- 
al plant list with unique symbols for data pro- 
cessing. 

Internationally, Dr. Shiflet played a vital role 
in both his direct personal assistance to a 
number of foreign countries and his influential 
selection of qualified SCS professionals for 
foreign assignments and projects. He was 
instrumental in the selection of the training 
locations and visiting sites for foreign range 
scientists coming into the United States. 

He has served the Society for Range 
Management as an active member of four 
sections, in all the elective offices of the 
Southern Section and as president of the 
National Capitol Section. His contributions on 
national committees of SRM has been recog- 
nized with his Outstanding Achievement 
award from the Society and his candidacy for 
SAM director. 

One of his greatest contribution to range 
management can be seen in the major role in 
USDA development and implementation of 

range policy. He shares the credit for devel- 
oping and maintaining the first written USDA 
policy on range. Dr. Shiflet served as one of 
the few qualified range professionals in the 
Senior Executive Service of the U.S. 
Government and as such exerted consider- 
able influence on national attention for range 
activities. The establishment of a joint Bureau 
of Land Management-SCS Soil Range Team 
represented a milestone in interagency coop- 
eration. He served as Project Manager for the 
SAM Cover Types Project and edited the 
resultant publication, "Range/and Cover 
Types of the United States" published in 
1994. 

Dr. Shiflet has served the range profession- 
al with distinction for many years and contin- 
ues to work for the benefits of range and nat- 
ural resources beyond his active career within 
USDA. His contributions and role model in 

range is deserving of the recognition of his 
peers with the Fellow of the Society for Range 
Management. 

Dr. Carl Wambolt has made significant 
contributions to range management during 
the past 30 years. As a member of SRM, Carl 
has untiringly volunteered his services at the 
local chapter, section, national and interna- 
tional levels. He has been a continual pres- 
ence since the early 1970's at Montana 
Range Days, a highly successful field school 
for youth and adults that he helped initiate. He 
has been a fixture in the Plant Identification 
contest at the SAM Annual Meeting for years, 
and his students from Montana State 
University have done extremely well in this 
highly competitive event. Carl has served as a 
member of seven standing SAM committees 
and has chaired several. 

Dr. Wambolt has also excelled as a 
teacher, scientist and extension specialist. 
For a decade he was extension specialist in 
Montana and directed numerous successful 

programs including the Montana Youth Camp 
that emphasized the importance of range- 
lands. For over fifteen years he has been an 
effective and productive researcher at 
Montana State University. As a professor, 
Carl has made significant contributions to 
range science, particularly in advancing man- 
agement principles for sagebrush grasslands. 

As a representative of SRM, Carl has been 
an effective leader in promoting the impor- 
tance of our natural resources. 

Carl Wambo/t 

Thomas N. Shiflet 
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1996 Annual Meeting Winners 

Range Plant Identification Winners 
Teams Individuals 

3rd Place: Car/os Fuentos, (Antonio 
Narro) presented by Fred Bryant, 

1st Place: (L-R) "Antonio Narro" —(Fred Bryant) Guillermo Lopez-Guillen (1st Place 1St Place BLM Award: Guil/ermo BLM Award)), Carlos Fuantos-Cano (3rd Place Individual), Adrian F/ores- Van/la, Lopez-Gui//en (Antonio Narro) pre- Paula Figueroa-Hernandes, Juan Jose Eduardo-DelAngel (2nd Place Individual), sented by Jim Fox and Fred Bryant. Ernesto Arevalo-Navarro, Jose Leodegario Mendez-Jose. 

2nd Place: (L-R) 'University of A/berta"—(Fred Bryant), Lois Scheerschmidt, Jim Sicotte, Martin Baert, Enin Dale, Selena Cole (4th Place Individual), Janna Wowk, Co/in 
Mikke/sen. 

2nd Place: J.J. Eduardo (Antonio 
Narro) presented by Fred Bryant. 

3rd Place: (L-R) "South Dakota State University"—(Fred Bryant), Art Reichert (5th Place 
lndivlual), Donovan Craig, Patrick Gregor, Kirk Anderson, Mark Schroeder. 
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Undergraduate Range Management Exam Winners 
Teams Individuals 

1st Place: (L-R) "Texas A&M University"—(Fred Bryant,), Everettte New/and, Kelley Hays, 1st Place USFS Award: (Colorado 
Chris Davis, Bryan Heyer, Mike Tippit, Corby Craig, Lee Knox (2nd Place Individual), State University) Travis Bargsten, 
Paula Siems, Kristine Dennis. presented by Bertha Gi/lam and Fred 

Bryant. 

2nd Place: (L-R) "Colorado State University"—(Fred Bryant), Merrita Fraker, Bruce 2nd Place: (Texas A&M University) 
Krickbaum, Travis Bargsten (1st Place USFS Award Winner), Mitch Garrety (not pic- Lee Knox, presented by Fred Bryant 
tured). 

3rd Place: (L-R) "University of Alberta"—(Fred Bryant), Jim Sicotte, Martin Baert (4th 3rd Place: (South Dakota State 
Place Individual), Erin Dale, Co/in Mikkelsen, Janna Wowk, Lois Scheerschmidt, Se/ena University) Art Reichert, presented 
Cole. by Fred Bryant. 
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NRCS High Individual 
Combined Award 

High School Youth Forum Winners 

University Student Display Contest Winners 

3rd Place: Fred Bryant, Colorado State 
University. 

(L-R) Fee Busby, Art Reichert (South 
Dakota State University), Fred Bryant. 

1st Place: (L-R) Kirstine Ringwall, 2nd Place: (L-R) Stephanie McCune, 
(Northern Great Plains Section), Fred (Kansas Section), Fred Bryant 
Bryant. 

3rd Place: (L-R) Ricky Rater, (Texas 
Section), Fred Bryant 

1st Place: Fred Bryant, Oregon State 
University. 

2nd Place:Fred Bryant, University of 
Nebraska.. 
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Undergraduate Public Speaking Contest Winners 

Graduate Student Paper Contest Winners 

There was a tie for first place M.S. winners, Brian AIlman and Heather C. Miller (Oregon State University). The first place 
winner PH.D. was K.C. Olson (Kansas State University), a tie for 2nd place was Laurie B. Abbott, (University of Arizona), 
and Jake F. Weltzin (University of Arizona). 

Photos by Jim Shearhart, Woodward, 
Oklahoma. 

1st Place: (L-R) Fred Bryant, Damon 2nd Place: (L-R) Fred Bryant, Brenda 3rd Place: (L-R) Rebecca Addison 
Gibbons, (Montana State University). Yomcin, (University of Nebraska- (Colorado State University), Fred 

Lincoln). Bryant. 

RSEC Undergraduate 
Teaching Award 

Outstanding Newsletter 
Editor Award 

Congratulations to 
all of the winners at 

the 1996 Annual 
Meeting in Wichita, 

Kansas. 

Paul Doescher, (Oregon State University), 
Fred Bryant. 

Fred Bryant, Russell Stevens, (Oklahoma 
Section) 
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A Rebuttal to Senator Leahy 

Senator Leahy's first sentence in his letter should be 
reversed. Extreme voices are trying to undermine "private 
property rights" of rural America under the guise of commu- 
nity spirit. 

Many of the people that fled their homes and arrived pen- 
niless on our shores left tyrannical governments that 
Senator Leahy recommends be replicated. Tyranny is hav- 
ing your lands, ideas, property, and person owned by the 
Lord and Master whether it be under the title of King, the 
will of the majority, or a minority. Tyranny is the total disre- 
gard for the sanctity of private ownership in which all rights 
and priveleges in the whole spectrum of property are 
stripped from the owner. 

The Senator tramples and mangles the basic foundation 
upon which our Constitution was created. The Constitution 
was such a radical document because of the first time it 
empowered the individual by respecting his private property 
rights and made the citizens sovereign rather than King or 
government. The general Welfare was to be promoted by 
respecting all the Bill of Rights, not mangling those rights 
under the guise of general Welfare. 

Controlling noxious weeds is a serious problem as is 
maintaining our freedoms and liberties that are so seriously 
attacked by the convoluted rational preached by U.S. 
Senators sworn to uphold the Constitution. The Senator 
labels advocates that struggle to retain basic 
Constitutionally protected private property as extremists, 
when in truth, he is preaching an extreme philosophy that 
extinguishes those fundamental protections. 

There is a real need to take measures to control a grow- 
ing epidemic of noxious weeds. However, if basic principles 
upon which our form of government are trampled, then the 
cure for a community problem will destroy the fabric from 
which the community originated. 

Any weed control laws must first emphasize voluntary 
compliance and technical or financial governmental aid, to 
solve a community problem that respects private property. 
Any weed law must require land owner notification by the 
government agency involved and owner permission to 
enter private lands. If access is refused, and there can be a 
documented and justifiable probability that noxious weeds 
exist on the private property, then court or magistrate per- 
mission in the form of a search warrant should be required. 
Once noxious weed infestation is documented, the geo- 
graphic neighbors should be given the right to sue the 
offending landowner for damages if the weed spreads from 
the owners property to his neighbor, thus harming the 
neighbors private property. Meanwhile, the state or commu- 
nity that suffers from noxious weed problems should be 
willing, on behalf of the general welfare, to finance weed 
control measures to encourage weed control compliance 
for those that can't afford the costs. Respecting private 
property and thus protecting the general Welfare is expen- 

sive, complicated, and difficult, but so were the wars and 
rivers of human blood lost in gaining recognition of private 
property. The flippancy with which Senator Leahy treats the 
concept and advocates of property rights sends chills of 
horror down my spine. Too often steps to finance programs 
for the general Welfare are being tabled as subsidies. In 

reality, many agricultural programs were created to benefit 
the community while respecting the concept of private prop- 
erty that allowed communities to flourish. The Senators def- 
inition of general Welfare reeks of the noblesse oblige of 
King John before he was faced with the Magna Charta or of 
King George Ill prior to the Declaration of Independence 
and ratification of an extreme document we know as the 
U.S. Constitution. 

James M. Jackson 
Quemado, New Mexico 

The letters appearing in the Reader's Write column 
I express the views of the individuals writing the letter are 

[iot necessarily those of SAM. 
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A Day in the Life 

Wind sure came up dunn' the night when the sky cleared. 

'magine the temperature went down, too. Better check the 
thermometer 'fore gettin' dressed. 

Forty below zero. . .wind about 20 mph . . . wind chill 
index —95°. Darn! That sounds cold. Better git to the barn 
and see if the tractor will start. Cows 'II be real hungry 
today. 

Let's see. . long wool underwear, heavy cotton socks, 
sweat stocks, flannel shirt, jeans, insulated boots, quilted 
flannel shirt, insulated coveralls, jacket, heavy gloves. 
There! Sure a lot of work just gettin' dressed when it's like 
this. Cap 'n scarf too. Jus' hope the tractor will start. 

At least there's not much snow. Tractor been plugged in 
since yesterday. Shots of ether down the air intake 'n hope 
she goes. Uh oh. Manifold's so darn cold the ether won't 
even combust. May as well put the 48,000 BTU infrared on 
the side of the engine 'n go have some breakfast. 

Bacon and eggs were good, but the cow ain't had theirs 
yet. Maybe that engine block and intake manifold are warm 
enough now so the ether will take hold. Back to the barn. 

Manifold feels warm. Shot of ether. . .come on you cl 
devil, fire. AH! Boy that's a sweet sound. Engine's runnin', 
but the hydraulic oil's about as stiff as wheel-bearing 
grease. Better let her run a while 'fore startin' to feed. May 
as well head back to the house for another cup of coffee. 

Tractor's been runnin' half an hour now. Just as well get 
started. Boy that oil's stiff. Loader n' bale unroller sure 
move slow. Sure hope a hose doesn't blow from that oil 
bein' so stiff. 

Ain't a cow in sight. Probably all in the bottom of 
Cottonwood Draw, just standin' there humped up. May as 
well head that way with the hay 'n see if the come up. 
Guess they heard the tractor, cause here they come. Cold 
as it is, better give 'em some extra hay today. 

Now to get the ice off the water truck. Sure glad this axe 
is good and heavy, Ice is eight inches thick, just since yes- 
terday. Better come back and check again in a couple of 
hours, in case the ice gets too thick before they come to 
water. They'll drink a lot with all that dry hay. 

Got that bunch taken care of for now. Another mile and a 
half south, do the same for the young bunch, and back to 
the place. 

Guess everything is taken care of as well as possible. 
Sure is good to get done with no serious problems. Better 

plug this thing back in again and maybe put the battery 
charger on just for good measure. 

Back to the house, get all these heavy clothes off, grave 
a cup of coffee and head to the desk. Lots of work to do 
there. That February, 1997 SAM Gold Jubilee in Rapid City 
is getting close. Sure need to get a lot done 'fore calvin' 
starts. 

Hope this weather warms up soon—David Fischbach 

Welcome Rain 
By Stan Tixier 

A cowboy and an eastern dude, 
A most unlikely pair, 

Were flyin' 'cross the country, 
Assigned. by chance to share 

The last two seats in the tourist class 
On some big jet airplane, 

The conversation that they had 
Was mostly 'bout the RAIN. 

It'd been a-pourin steadily 
For several days or so. 

Across a bunch of western states, 
And in New Mexico, 

Where they were headin' on their flight 
Most every pond and tank 

Was full, the creeks and rivers there 
Were runnin' bank to bank. 

The dude had come to play some golf 
And tennis, don't you know, 

The cowboy, to participate 
In some big rodeo. 

So each one was affected by 
Excess precipitation, 

And niether of 'em could adjust 
A pre-made reservation. 

The eastern dude was most perturbed, 
And anxious to complain 

How his vacation would be spoiled 
By that confounded rain, 

He fumed and fussed and swore a lot 
And said it wasn't fair, 

They'd advertised a desert 
And now a swamp was there. 

The cowboy'd be impacted too 

By breaks that he'd been given, 
'Cause ropin' in arenas dry 

Was how he made his livin', 
Yet he seemed sorta' unconcerned, 

Not tryin' to be rude, 
He set out to explain some facts 

To that frustrated dude. 

He said, "You ought to understand, 
This country's mostly dry. 

We need this moisture to survive, 
There's lots of reasons why, 

So mister, don't get too upset. 
Let's try to be more lenient, 

'Cause RAIN is always welcome here, 
But seldom is convenient!" 

Reprinted with permission from Stan Tixier from his publication "A Good 
Lookin' Horse Cowboy Poetry and other verse 1993. 
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