
ccr?chard (YJl. kanse* 

4I 
EL__ 

Rangelands Inter-, 
national... 
Saudi Arabia, p 51 
Iran, p 53 
Soviet Union, p 61 
Humid tropics, p 65 

• Desertification and 
Technology, p 47 

Interseeding and 
Transplanting 

• Shrubs, p 55 

Grazing on Contour 
Furrows, p 58 

Maidencane for 
Wetlands, p 64 

Forage and the Forest, 
p70 

Terracettes, p 72 

Mini-Directory, p 82 

Summer Meeting, p 90 

/ 

• ••-i •r ••• .• •• 

M __ Jç • 

': A 

__ 

* 

- 

Society 
for Rartge 

4anagement 
Volume 3, No. 2 

April 1981 

' 



Volunteer Paper Solicitation 

1982 SRM Annual Meeting, Calgary, Alberta 
February 8—12, 1982 

Papers for the 1982 SRM Annual Meeting will be solicited in ten general categories. 
You are encouraged to participate. A formal call for titles and abstracts will be issued in 
June and you will be asked to submit them by August 15. 

General program categories are: 
1. Range animals—production; diets and nutrition; wildlife; insects; otheranimals. 

Program Committee 2. Range plants—collection; selection and breeding; germination and establish- 
ment; physiology; morphology; taxonomy. Alex Johnston (Chairman) 3. Soil and water—range watershed management; rangeland hydrology; grazing Eldon Edwards and water management; soil fertility and management. A.W. Bailey 4. Range ecology and rangeland ecosystems—succession; fire nutrient cycling; W. James Ciawson 
drought; ecosystem classification. Robert M. Hyde 5. Range management systems—grazing systems; forest grazing; complementary William J. Little 
forages; grazing impact. Ing. Donald Johnson 6. Range inventory and evaluation—range inventory; survey methods; condition 

John Fisher and trend; land capability. 
Willie Milliron 7. Range improvement and land reclamation—renovation; seeding; brush and 
Charles M. Colton weed control; fertilization; reclamation and stabilization of disturbed lands. 
J. Daniel Rogers 8. Sociological and political concerns—history; education; communications; tech- 
Wm. W. Mitchell nology transfer; international programs. Melvin S. Morris 9. Range economics and management—production costs and returns; modeling; Steven S. WaIler computer utilization. 

10. Ranching practices—ranching experiences; enterp rise concerns; technology 
integration. 

The following policies will apply to volunteer papers: 

1. An individual shall not author or co-author more than one paper per session. 
2. Titles and abstracts will be due August 15, 1981. These abstracts will be printed 

without editing and will form the basis of selection of papers for presentation. 
3. Papers will be 15 minutes in length; there will be a 5-minute discussion on each 

paper. Participants are expected to attend as a condition of acceptance. 
4. Titles and abstracts received after the due date will be considered as alternates. 
5. Notification of acceptance/rejection will be in your hands by November 1,1981. 

Send titles and abstracts to: 

Alex Johnston 
c/o Lands Division, AENR 
Sun Center 
530 - 8th Street South 
Lethbridge, Alberta 
Canada T1J 2J8 
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The objectives for which the corporation is established are: 

—to develop an understanding of range ecosystems and of the principles applica- 
ble to the management of range resources; 
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techniques in the science and art of range management; 
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A Story in Two Parts 

Advance of the Barren Earth 

Ray Anderson 

Man and His Livestock 
Man learned to domesticate animals to improve the depen- 

dability of his food supply long before he learned to gather 
and plant seeds. This early beginning of a more comfortable 
life occurred on the grasslands of the Mid-East and North 
Africa, the cradle of civilization. Man and his animals thrived 
and multiplied on what was then pasture. Man constructed 
permanent dwellings at the scattered locations of permanent 
water, and either killed or frightened the wild game away. 
Removal of the wild game was accompanied by removal of 
the harsh numbers control on grazing animals imposed by 
nature, in the form of occasional drought. Man dug wells to 
permit year-long grazing where the game had only grazed 
seasonally. Later, individual herdsmen and tribal groups 
began to compete fiercely for use of the land. Overgrazing 
began several thousand years ago in these areas of early 
human history. In time, man was to carry this destructive 
practice to all of the arid and semiarid regions of the world, or 
to two thirds of the earth's land surface. 

Even on the grasslands of the western United States, 
which were conquered only a short century ago, serious 
grazing damage soon occurred. Old comparative photo- 
graphs of beautiful grassland prove it. The cattle business 
boomed, personal fortunes were made, and the native bison 
disappeared. As has been the case everywhere, the primary 
cause of overgrazing was uncontrolled private competitive 
use of communal or public land. However, and largely due to 
ignorance, privately owned land also was overused. The 
penalty for Americans today is greatly reduced numbers of 
livestock and rigid government controls on grazing. This is 
much less serious than the conditions existing in many other 
countries. 

The fragile nature of semiarid grassland and the vital need 
to manage it carefully were not well understood by man until 
too late. A major world food resource has been severely 
depleted, or destroyed forever in some cases, while the 
human demand on food resources grows rapidly. 
Desertification 

The earliest evidence of overgrazing is a gradual and 
largely imperceptible replacement of the big and nutritious 
perennial grasses by annual grasses. Together with climatic 
fluctuation, our predecessors were not aware that serious 
changes were occuring. Then, the annualgrasses were grad- 
ually replaced by weeds and brush—all of this being the 
reverse of desirable plant succession. With the single excep- 
tion of goats, our domestic livestock species will eat these 

invading plants only under the threat of starvation. The total 
amount of vegetation is also reduced. At that point the eco- 
nomics of raising livestock come under question, for the 
name of the game is to thrive instead of to survive. As the 
animal pressure on the fragile land increases stillfurther, the 
sheep and cattle can no longer survive and only the goats 
remain. Man's final unthinking attack on the land comes in 
the form of nomadic populations breaking off the few 
remaining shrubs for fuel, and their hungry goats eating the 
few remaining replacement seedlings. This is how produc- 
tive grassland eventually becomes barren desert, and hence 
the origin of the term "desertification." 

Even a forest is not safe from this destructive conquest by 
man and his animals. In this case the process begins with 
lumbering to build human shelter. Whatever remains stand- 
ing is then consumed at the cooking and heating fire. Again, 
the ever present goats clean up the straggling seedlings. The 
next stage is weeds too small for fuel and perhaps some odd 
grass here and there, with these in turn doomed to disappear 
in the final phase of the desertification process. An excellent 
case in point involves a personal experience in Asia Minor 
(Turkey). While I was viewing an open grass and weed site 
not far from the capital city of Ankara, on the Anatolian 
Plateau, it was related that a forest had onceflourished here. 
In fact, the invading Hannibal had concealed his elephant 
cavalry in that forest just prior to an assault on Ankara. 

Economic and Social Consequences 
Denuded land has a low water infiltration rate, often as 

little as one tenth that of grassland. Bare soil sheds water 
readily since it has developed surface draining patterns and 
is sealed tightly by raindrops impacting on its surface. The 

Livestock waiting their turn to be watered at a communal well in 
Niger, Africa. The traveler has advance notice of the nearness to a 
well for the ground is bare up to a kilometer in all directions. It is 
common to see cattle, sheep, goats, burros, and camels all waiting at 
one well. The wells are hand dug to a depth of 25-35 meters and the 
water is pulled up by hand. Fragile grasslands cannot support such 
an excess of animal life. 

Mr. Anderson is a private consultant in international range management and 
livestock affairs. In addition to wide experience in the U.S. ranching industry, 
he has also worked in Mexico, Venezuela, Brazil, Iran, Turkey, Botswane, 
Kenya, and Niger. 



48 Rangelands 3(2). ADril 1981 

result is water and wind erosion of the thin top soil, and 
ultimate loss of the irreplaceable soil resource. Instead of 
becoming soil moisture where it falls, rainwater moves 
across the land and accumulates into damaging floodwater 
at lower elevations. But there is one more final outcome of 
man's misuse of grassland: the destructive floodwater with 
its cargo of topsoil causes expensive man-made reservoirs 
to fill with sediment. The big dam that was to be the salvation 
of the region is destined for a short life. 

Grassland is used for grazing because it offers little other 
economic utilization to man. On a small unit basis it does not 
offer great benefit to man. But there is also very little eco- 
nomic input, or none at all in many areas where grazing is 
practiced as an entirely "extractive" industry. However, the 
sheer vastness of the overall extent of grassland in the world 
makes the resource of great value to man in terms of meat, 
dairy products, leather and many other by-products, as well 
as the means of earning a living for many millions of people. 
Grassland is the only significant resource that many coun- 
tries have, especially in Africa, and a primary resource in 
others that earn income from exporting meat. It is a neg- 
lected and forgotten resource in still others where the econ- 
omy is currently based on oil orsomeother mineral export. It 
is important to note here that if properly managed, the graz- 
ing resource is self-renewing, while the minerals are not. 

The result in human suffering is the loss of a way of life at 
best and hunger and starvation at worst. The surviving 
herdsmen migrate to population centers, where there is no 

employment for them even if they did have useful skills to 
offer. During periodic drought, which is a fixed characteristic 
of grassland climate, these proud and otherwise fiercely 
independent people must reduce themselves to the social 
mercy of domestic and foreign disaster assistance. The five- 
year drought across the African Sahel, which left human 
deaths in the thousands and livestock mortality in the 
hundreds of thousands, is well remembered by those of us 
who tried to cope with the problems. 
What Can Be Done? 

No one knows how many millions, or billions, of hectares 
of the earth's grasslands have been damaged or devastated. 
Climatic fluctuations complicate any attempt at evaluation. 
We do know that as a result of loss of the thin topsoil that 
much of this land is beyond reclaim—it can never be res- 
tored. We know that virtually all grasslands have been dam- 
aged to some extent. But, looking at the other side of the 
coin, we also know that the condition of most of this remain- 
ing land can be improved by changed management, and that 
much of it can be restored to original productivity by modern 
revegetation technology and equipment. 

Aside from the management option, which involves too 
many social, cultural and political problems to discuss here, 
the revegetation option has become more of an economic 
than a technical question. In some cases the countries that 
need revegetation most can least afford it, or can't afford it 
despite an acceptable cost-benefit ratio. The Bureau of Land 
Management in Arizona states that a cost of $75 per hectare 
is too high. However, there are many private ranchers who 
can face the economics of revegetation, along with a number 
of countries that can now understake such programs on their 
public or communal lands. Examples ofthese statements are 
financially comfortable ranchers anywhere, and the oil 
exporting nations of North Africa and the Mid-East. (We 
come back to where desertification began). These latter peo- 
ples should be turning some of the incoming wealth to their 
soil and to self-renewing resources. Mexico, too, is now 
reaching a financial position where it can devote newfound 
income to improvement of depleted, yet basic, biological 
resources. 

Because the deteriorated condition of grasslands is not 
well understood, and the existence of the knowledge and 
equipment to restore them is not widely known, little thought 
and planning have been devoted to the opportunities 
available. 

Technology for Reversing Deserti- 
fication 
Grassland Resoratlon 

Revegetation is more of an economic than a technical 
problem. For many years the knowledge, the domestic and 
exotic seed, and the machinesto do the job have been availa- 
ble. Aerial and ground seeding have been tested with and 
without soil preparation, with and without brush removal, 
and with a wide variety of expensive machines. Twenty years 
ago grass and seed fertilizer were tried in pellet form. To 
destroy brush, heavy marine anchor chains were pulled 
between two large tractors. Chemical destruction of brush 
was also tried (now illegal in many countries). 

We learned that several operations were necessary for 
successful revegetation, but also that the combined cost was 
too high. Where cost has not been a factor, and with the help 
of normal or higher rainfall, it has been possible to guarantee 
successful revegetation. However, the land administrator is 
forced to consider the cost-benefit ratio. The high imbalance 
of cost has tended to maintain revegetation efforts on more 
of an experimental than an operational basis, especially in 
the countries needing it most. High cost has been the eco- 
nomic roadblock and anything less than normal rainfall has 
meant a high risk of project failure. 

An example of American foreign aid in Niger. This soybean meal 
was for human consumption during the five year drought across the 
African Sahe!. 
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Given the knowledge that, (1) brush removal, (2) some 

kind of soil preparation to conserve moisture and, (3) seed- 

ing, are all necessary operations—but separately too 
expensive—the problem evolves into one of how to do all of 
this in one simple operation. 
Three In One—and More 

Over the past several years a new machine has been de- 
veloped by the U.S. Department of Agriculture. The 
machine performs all of the necessary functions 
simultaneously and utilizes minimum rainfall to the 
maximum extent. 

The new "land imprinter" is a simple cylinder 1 meter in 
diameter and 2 meters in length, and can be pulled by an 
ordinary farm tractor. The surface of the cylinder has V- 
shaped ridges and grooves that leave imprints 10 centime- 
ters deep in the soil in a criss-cross pattern that keeps 
rainwater where it falls. These imprints are excellent 
seedbeds able to use sparse rainfall extremely efficiently, 
and this is the primary concept of the machine. 

The basic imprinting pattern is one type of "runoff" groove 
which channels water to the "seedbed" groove, where germi- 
nation and plant growth can occur even under less than 
normal rainfall. It is this characteristic of maximum rainfall 
retention and reduction of the risk of project failure due to 
drought which provides both the technical and economic 
answers to revegetation problems. 

The interior of the imprinter is a hollow cylinder which can 
be filled with two tons of water, to increase the imprinting 
pressure when used on more resistant soils. However, a 
varieity of imprinting patterns are available, offering flexibil- 
ity in working with different soils, terrain, and climatic condi- 
tions, or for different agricultural purposes. 

Seeding is done by an inexpensive broadcast-type seeder 
mounted on the tractor or on the towing tongue of the 
imprinter, permitting the following machine to firmly press 
the seed into close contact with the soil. The soil imprinting 
assures that the seed is literally irrigated by rainwater. 

The machine rolls over and crushes the brush, including 
individual plants with a basal diameter of up to 10 centime- 
ters. Although the destruction of brush is not as effective as 
more specialized machines designed for total brush removal 
(only), some of the brush is effectively killed and the 
remainder is sufficiently damaged to delay recovery until 
after the critical period of successful establishment of the 
new grass seedlings. At that time the recuperating brush is 
encountering strong soil moisture and nutrient competition 
from the new grass. It is also now generally recognized that a 
mixture of grass and brush is superior to either grass or 
brush alone, for either domestic livestock or wild game or 
both together. 

In situations where some grass is still present, the existing 
grass is damaged only slightly by the imprinting action and 
after the first rain is producing more forage than before 
because of improved soil moisture. 

An additional benefit is mulching of any existing vegeta- 
tion into the soil, to help retain moisture, provide soil aera- 
tion, and contribute to soilstructureand nutrients. With all of 
these necessary functions provided by one machine and in 
one inexpensive operation, it is no surprise that the land 
imprinter is receiving wide use in the United States. It is also 
being tested in Israel, Argentina, Australia, and Mexico. 

The imprinter also presents interesting potential for res- 

All inquiries should be sent to the author at P.O. Box 12594, Tucson, Arizona 
85732, U.S.A. 

The land imprinter forms two sets of interconnected furrows with 
the downslope furrows shedding rainwater into the cross slope 
furrows, where it in filtrates deeply to germinate seeds and estab- 
lishes seedlings. 

Two imprinters in tandem with broadcast seeders mounted. This 
operation is near Fort Huachuca in southern Arizona, where 500 
acres of bull-dozer-cleared shrub-infested ran geland were seeded 
to weeping love grass in 1978. 

Nine months after imprinter seeding shown in the second photo, 
weeping love grass becomes established in a criss-cross pattern of 
V-furrows designed to capture and infiltrate the limited rainwater. 
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toring overused and abandoned farmland. There is no lack of 
this kind of land in many countries. Due to a higher cost- 
benef it ratio on arable land, this type of application may 
become the most immediate use in some countries. 

Purchase and Operating Costs 
Current cost (1980) of the machine is $5,000 to $7,000, but 

this would be much less undervolume manufacturing condi- 
tions. There are no breakdown problems or rapid wear; it is 
virtually indestructible. The only maintenance required is 
lubrication of the two axle bearings, the only moving parts. 
Fuel consumption of the towing unit is low. It can be easily 
pulled by a 30-horse power tractor and can be used on a wide 
variety of soils and terrain, including areas considered until- 
lible by conventional equipment. 

The cost of operating the imprinter in Arizona in 1980 is 
about $25/hectare. The seed cost is usually the same and 
doubles the overall cost to about $50/hectare. However, 
costs of grass seed varies greatly according to current 
demand and availability. Other procedures involving two or 
more operations can cost as much as $90 to $150/hectare. 

Costs Are Immediate—Benefits Are Delayed 
Revegetation projects are long-term in nature, and the 

required follow-up management is endless. It must be under- 
stood that a new and delicate stand of grass cannot be 
grazed for at least 2 years, until it has become firmly estab- 
lished and reseeding itself. Then rigid grazing controls must 
be continuously employed to prevent the previous misuse 
from happening again. With good grazing management the 
process is a one-time operation and does not need to be 
repeated. 

While new grazing management techniques are admit- 
tedly difficult to impose and enforce in conventional situa- 
tions, an entirely new stand of grass where little to no forage 
existed previously—and established by the land administra- 

tion agency—does present an entirely new opportunity in 
firmly introducing rational grassland management. This in 
itself is an interesting challenge and is likely to result in 
self-regulated agreement to obey the rules if the life-giving 
grass is caused to reappear. 

Expert advice and advance planning are necessary to 
determine if the ecological condition of the proposed project 
area will justify the expense, to determine soil hardness and 
terrain characteristics (which in turn determine the approp- 
riate imprinting pattern), and to select the adapted grass 
species for the soil and climatic conditions. Large projects 
may be planned to extend over a 10- or 15-year period. 
Effective operational time is only 3 or4 months each year, in 
advance of the annual moisture. (A $29,000,000 revegetation 
project is now being planned in Texas). The writer envisions 
several imprinters connected together and operating over a 
10-meter width, pulled by a large crawler tractor. 

In the case of a large project, advance planning would be 
necessary to arrange to have the imprinters manufactured 
and to acquire the seed. In the interest of price protection on 
the seed, it may be necessary to arrange for production 
contracts for the required volume over the life of the project. 

The land imprinter has evolved from the experimental to 
the operational stage. Economic and technical problems 
have been solved. The research is finished and it is now 
possible for land administrators to plant a revegetation pro- 
ject at low cost and acceptable prospect for success. The 
simplicity of the machine and the procedure are ideally 
suited to remote areas of the world and uneducated people. 
Both domestic and foreign financial assistance are available, 
if actively pursued. The final outcome will be expanded eco- 
nomic activity in poor rural areas, more food exports or less 
food imports, and restoration of the original productivity of 
self-renewing biological resources. 

Special note from the author dated September 11, 1980: 

Advancing experience with projects undertaken during this cur- 
rent (1980) growing season has illustrated problems with the imprin- 
ter that could not have been anticipated. Here are a few of the 
problems. 

Private fabrication and use of imprinters has unearthed some 
unexpected problems. There is a strong tendency for individuals to 
re-design the imprinting pattern, along with increasing the diameter 
and width of the cylinder (bigger must be better!). These things are 
done without realizing that all of these modifications have been 
tested and rejected. Furthermore, the wrong imprinting pattern 
could actually accelerate erosion on incline areas. 

Other problems are of a more conventional nature, such as select- 
ing the wrong grass species, seeding too early or too late, and 
seeding too heavy or too light. The seeding rate must be adjusted 
over both time and space. Serious project failure can result from 
either improper equipment or procedure. 

Thirteen months after the imprinter seeding shown in previous 
photos a good stand of weeping love grass has become well estab- 
lished. Man in picture is Floyd 0. Myers, Director of the Arizona-New 
Mexico Area of USDA's Agricultural Research. 



Rangeland Management in Saudi 
Arabia 

The Kingdom of Saudi Arabia occupies approximately 
nine-tenths of the Arabian peninsula, one of the driest areas 
in the world. It lies between the Red Sea and the Gulf of 
Aquba to the west, and the Arabian Gulf to the east. It has 
common boundaries with Jordan, Iraq, and Kuwait on the 
north and Yemen to the south. Saudi Arabia has a land area 
of 2,250,000 square kilometers, of which less than 0.2 per- 
cent is presently under cultivation. The cultivated land is 
estimated at 525,000 hectares. Three to four times as much 
land is arable but not yet put to use. The salient feature of 
Saudi agriculture lies in the scarcity of water, with rainfall 
averaging about 100 (4 inches) mm per year in most regions 
except the southwest, which averages 250 mm or more. 

The geology of Saudi Arabia has a base complex of mostly 
Cambrian rocks, pre-Cambrian rocks, granite, schists, dior- 
ites, gneiss, and gabbro. Prior to the rift that was responsible 
for the Red Sea, the Arabian Peninsula was a continuation of 
the east African continental block. After separation from 
Africa during the Tertiary Period, the Arabian Peninsula 
assumed the land form of a giant plateau lifted eastward from 
the Red Sea toward the Arabian Gulf. Exposed in the western 
highlands and mountains, the base complex ranges in eleva- 
tion from 600 meters to 3,760 meters. 

East and north of the Arabian shield, the remaining two- 
thirds of the country comprises sedimentary formations. 
These are mostly sandstone, limestone, shale, marl and allu- 
vium comprising the ground water reservoirs or purifiers of 
the peninsula. 

Saudi Arabia is situated in a vast desert belt encompassing 
much of North Africa and extending eastward into Asia. This 
desert belt is exposed seasonally to the northwest trade 
winds. The northern two-thirds receives sporadic winter and 
spring rains associated with the barometric lows moving 
from the eastern Mediterranean toward the Arabian Gulf. 
The intense heat of the summer months is the best known 
feature of the Arabian climate. Temperatures frequently 
exceed 0 C (120° F) over much of the peninsula. The south 
west being in the high mountains is the only part with prevail- 
ingly pleasant summer temperature, (20° C (68° F) to 30° C). 
They have the highest rainfall with about 500-600mm a year. 

Sub-freezing temperatures in the morning have been 
recorded occasionally during the winter months in the 
southwest. Snow is very rare. However, in April 1971,a freak 
sleet storm (recorded as snow) left an accumulation of 1.5 
meters immediately to the west of Abha in the high south- 
western mountains. Frost usually occurs during winter in the 
north and central regions. 

Since the rainfall over most of Saudi Arabia is not enough 
to support much vegetation, not many trees grow and most 
of the country is considered as desert. With the exception of 
the southwest highlands, the vegetation is similar to that of 
the north African-I nciian desert region. Most of the plants are 
herbs or shrubs. These plants have adapted to the rigorous 
desert climate. There are few species. The eastern part of 
Saudi Arabia, for instance, has probably not more than 370 
native species. The small number of desert species reflects 
the difficulties faced by plants in adapting to such a harsh 
environment. Most of the plant species in Saudi Arabia have 

migrated from adjacent countries. 
In the eastern region of Saudi Arabia, the following plants 

are found in coastal grasslands areas: Panicum turgidum, 
Juncus maritimus, Aelorpus lagopoides, Cynodon dacty/on, 
and Arabasis setitera. In the salty areas, one can find Ha/ox- 
ylon salicornicum, Suadeda beccata, Zygophyllum cacci- 
neum and A triplex spp. In the oases of the eastern district, 
perennials which are spreading include Aristida plumosa, 
Artemisia herba a/ba, Ziziphus spina chriti, Rhanterium 
eppaposum, Calligonumum comosum, He/ian themum lip pu, 
and Lycium persicum. Annuals are represented by Plantago 
albicans, Neurada procumbers, Madicago ashersoniana and 
Stipa torti/is. 

In the northern part of the kingdom, one can find the 
following: Poa sinaica, Ache//ia fragrantissima, Anabasis 
articu/ata, A triplex leococlada, Sa/sola /ancifolia, and Ha/ox- 
ylon articu/atum. In the central region of Najd plateau, the 
following shrubs cover wide areas: Gymnacarpus decan- 
drum, Helianthemum lippii and He/ianthemum kahiricum. 
Along with Stipa tortilis, the annual grass which grows 
underneath the shrubs in the oasis where water is available, 
one can find Aristida spp., Artemisia spp., Lycium persicum, 
Panicum targidum /asiurushirsutus, Cenchrus ciliaris, Astra- 
gal/us spp., Plantago spp., Trigone/la spp., Acacia spp., 
Tamarix spp., and Ziziphus spp. 

The southwestern highlands of Saudi Arabia are classed 
as part of the East African Highlands floristic region. True 
forests of Juniper (Juniperus procera), wild olive (Olea chry- 
sophy/la) and Acacia assac cover the higher slopes in the 
south. Recently forestry work was undertaken by the Minis- 

try of Agriculture to protect and develop these important 
resources. Slopes of the western coast are covered with 
Acacia species, Panicum turgidum, Lasiurus hirautus and 
Aiber spp. In salty places, species from Chenopodiacea and 
Zygophy/lacea are widespread underneath the Avicennia 
marina shrubs. Many poisonous plants are spread over the 
range area. These include Ca/atropis procera, Chrozophora 
oblongif/ora, Datura stramonium, De/onix elata, Euphorbia 
cornta, Euphorbia kahirensis, Razya stricta, Peganum har- 
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ma/a, Pergularia tomentosa, Tribulus terrestria and Wit hania 
somnifera. 

The agriculture and grasslands in Saudi Arabia are con- 
centrated in few areas with adequate water supplies in the 
oases. In addition, the relatively high rainfall region is the 
southwest. Therefore, most of the grasslands and animals 
are concentrated in the southwest. Range areas in Saudi 
Arabia contain about 140 million hectares and represent 
about 56% of the utilized land of Saudi Arabia. Animal raising 
is considered secondary only to oil in the economy of Saudi 
Arabia. Estimated livestock in Saudi Arabia in 1975 were 
104,922 camels, 281,753 cattle, 2,147,850 sheep, and 
1,242,216 goats. 

In Saudi Arabia, sheep and goats are the primary milk and 
meat producers of the desert wherever water and pasture 
requirements can be met. Both wool and goats hair are used 
in weaving the tents of the Bedouins, because camel hair is 
not strong enough for this purpose. Also, the Arabian camel, 
which is a recognized symbol of Arabian desert life, still 
plays an important role in the Bedouin economy, even 
though it has been supplanted by the trucks as a carrier of 
commercial goods. Also some cattle, most of them of Indian 
strains, are kept in settled areas. The Arabian horses are 
famous for their beauty and endurance, but there are not 
many horses in Arabia today. However, some breeds are 
reserved by the Ministry of Agriculture and by a number of 
private horse fanciers. 

In the past, although the Arab people who used these 
animals knew nothing about modern education, they used 
an ideal system of range management, especially in manag- 
ing sheep. These people dividedtheirgrasslands into several 
small areas. They allowed their animals to graze one area 
then moved to another until the grass grew well again in the 
first. Then they used the first area again. In this respect, they 
protected their pastures from overgrazing. This system was 
called 'rotating grazing or Ahmieh." By experience, they 
learned to keep a balance between their animals and the 
plants grown in the grasslands. This kept their grasslands in 
good condition until the drought which passed through the 
country 20 years ago and destroyed many of the natural 
pastures. On the other hand, the Bedou ins' camels graze on 
the desert shrubs instead of regular pasture land. Camels do 
not require any water for many weeks while grazing in living 
grass and bushes. The desert contains a few watering places 
but affords good grazing for camels, sheep, and goats during 
the winter. 

As a result of thedrought and grazing pressure, the natural 
grasslands have been destroyed by over-grazing, and the 
soil has been eroded. Everyone is trying to sell sheep 
because there is no food for them, resulting in a flood of 
animals on the market with low prices. The Ministry of Agri- 
culture is attempting to find a solution for this problem; 
otherwise in a short time, the country will need to import 
meat from other countries. 

Because there are no national specialists in range man- 
agement, the Ministry of Agriculture made a contract with 
experts in range management from Britain to study the situa- 
tion and to propose solutions to the problem. They studied 
the types of grasses and shrubs growing in the grasslands 
and tried to find the best management for the pastures. They 
found that the grasslands area was estimated to be 
140,000,000 hectares, of which, 5 percent in excellent condi- 
tion, with 75 to 100 percent of preferable species forall kinds 
of animals; 10 percent in good condition with 50 to 75 per- 

cent of preferable species; 25 percent in medium condition, 
containing 25 to 50 percent of preferred species, and 60 
percent in the poorest condition with zero to 24 percent of 
preferred species. 

The study also pointed out three main reasons for the 
deterioration of grasslands: 
1. Consecutive years of drought. 
2. Arbitrary use of pastures. 
3. Cutting the shrubs and using them for fuel. 
Because of this the government issued a law prohibiting the 
cutting of any kind of shrubs for fuel. 

A research station has been established in the southwest- 
ern part of Saudi Arabia. 

In addition, the British scientists tried to introduce several 
foreign grasses to the area, such as Panicum antidotale, 
Paspa/um dilitatum, and Bermuda grass (Cynodon 
dactylon). 

There is also an effort to increase the prairies by distribut- 
ing the watering places for animals over a large area. The 
scientists also studied the palatability rates of different 
plants for use by livestock. Some experiments were also 
done by artificially cutting the grasses to heights of 5 cm, 15 
cm, and 35 cm, on different species. 

Since research in range management must go in hand with 
natural ecology and the annual rainfall, the experiments do 
take a long time to obtain satisfactory results applicable to a 
large area. Although the experiments in Saudi Arabia haven't 
been completed yet, they have shown that some introduced 
grasses can be used. Experiments have also noticed a 
decrease in the desirable grasses and an increase in undesi r- 
able plant cover by more than 60 percent. 

Another plan for managing the grasslands is by training 
and settling the Bedouins. Because the central part of Saudi 
Arabia receives the least amount of rainfall, the Ministry of 
Agriculture has made a contract with an American company 
called FMC and a German company called Wakota to settle 
1,000 families in an arable area of about 4,000 hectares. This 
area has a surplus of underground water. As a starting point, 
in a long program to settle the Bedouins and encourage them 
to stay in a specific place instead of moving constantly, they 
offered them houses and permanent and supplementary for- 
age and training them to the best way of managing the range 
resources. 

For Saudi Arabia, there are some important practices 
which if applied correctly will help in keeping the grasslands 
productive and increase animal productivity to supply the 
people's need for meat. These include: 
1. Obtain the services of a specialist in range management. 
2. Teach the people, especially those who use rangelands, 

how they can preserve their rangelands, and how they 
should use them. 

3. Keep a balance between animals and forage. It is 
desirable to leave 10 to 13 cm of grass on the ground 
when the animals graze over the area. 

4. Alterative uses of year-round grasslands and seasonal 
grasslands. 

5. Use of annual plants during rainfall periods to give the 
perennial plants a good chance to grow better. 

6. Not to use grasslands during drought years. 
7. Reservation of a large area from use except during 

drought years. 
8. Build dams to conserve the water which comes trom the 

mountains. 
9. Provide hay during drought years. 
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10. Eradication of poisonous plants and controlling other 
undesirable woody plants. 

11. Prohibitation of cutting trees and shrubs and encourage 
people to use natural gas for fuel. 

12. Drill more wells to provide water for the animals on a 
year-round basis. 

Summary 
The problems in improving range management in Saudi 

Arabia can be summarized as follows: 
1. The low rainfall of about 100 mm per year is not enough to 
grow many plants, except in the oases and the high 
mountains in the west and the southwest where the average 
rainfall is more than 400 mm. Most of the grassland is found 
in the higher rainfall area. 
2. There is no organization to conserve the grasslands and to 
direct the people on how to use their grasslands, and keep a 
balance between the animals and the available forage. 
3. There is no law controlling hunting. As a result, many 
game species are or are almost extinct. 

These are the most important factors which have caused 
the severe range management problems in Saudi Arabia. 

Organizations should be created with specialists in range 
management to show the people how important it is to keep 
their grasslands productive and how they should use their 
grasslands. Also, there should be more effort to drill more 
wells and distribute more water over larger areas. 

Perhaps there should also be a program to use desalinated 
sea water to irrigate and cultivate large areas. Although the 
Ministry of Agriculture and Water has started building three 
desalination stations for this purpose, the program should be 

expanded. 
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Some Characteristics of Iranian 
Rangelands 

A. Koocheki 

Iran covers approximately 1,650,000 square kilometers, 
making it almost 7 times larger than the state of Idaho. The 
country lies between 25° and 39° 45' north latitude, and 44° 
and 63° east longitude. Iran is bounded on the north by the 
Soviet Union and the Caspian Sea, on the east by Afghanis- 
tan and Pakistan, to the south by the Persian Gulf and Oman 
Gulf, and to the west by Iraq and Turkey. 

There are four primary physiographic provinces distin- 
guished in Iran: the Alborz and Zagros mountain ranges, the 

Caspian sea coast, the southern coastal plain and the Khuz- 
istan, and the central plain. 

The Alborz and Zagros mountains form the two major 
mountain systems of Iran. These two ranges meet in the 
northwest corner of the country nearTurkey, Russia (Cauca- 
sus), and Iraq. 

The Caspian Sea coast province includes the most pro- 
ductive lands found in Iran, but it covers only a relatively 
small area. Many crops, such as alfalfa, requiring neutral to 
basic soils are difficult to grow in this region because of soil 
acidity which generally increases from east to west. How- 
ever, forage crops such as Bermuda grass, timothy, sorgh- 
urns, and particularly Berseem clover grow well. 

The area lying between the Alborz and Zagros mountains 
consists of a high V-shaped plateau which widens with 
decreasing elevation as it extends southward. Lesser moun- 

tains and salt flats characterize the area. 
The Khuzistan province includes part of the Mesopotam- 

ian plain and lowlands of both the Persian and Oman gulfs. 

Climate 

Five main climatic zones are recognized for Iran: 
A-Caspian zone: This area lying between the Caspian Sea 

and the Alborz mountains is the only part of Iran which 

clearly receives more than 500 mm of precipitation annually. 
To date, no meaningful drought has been reported in this 
zone. The mean July temperature is 26° C and mean January 
temperature is 8°C. 

Three principal vegetation belts are found in the Caspian 
zone, each a forest type to geologic, precipitation, soil type, 
and elevational differences and interactions. The lower 
forest belt occurs at elevations from below sea level to 700 

meters. Annual grasses such as Oplismenus undulatifolius 
and Setaria spp. are abundant. Perennial grasses include 
Festuca ovina, Phleum boemeri, Dactylis glomerata, and 
Phalaris spp. A few legumes of the Trifolium and Onobrychis 
genera occur where tree overstory is not too dense and soils 
are not too acid. 

The middle forest belt ranges from 700 - 2000 meters 

above sea level. The effective precipitation of this belt is 

higher than either the lower or higher elevational belts. In 

contrast to the lower belt, here perennial understory species 
are dominant. Commonly found heraceous plants include 

Dactylis glomerata, Phleum boemeri, Melica spp., Trifolium 

This article is based mainly on information provided by Mr. F. Niknam as his 
thesis for a Masters Degree, 1970. 
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repens, T. pra tense, ana Lotus corniculatus. 
The upper forest (subalpine) belt occurs at 2000 - 2500 

meters, is colder and appears to have less effective precipita- 
tion than the other forest zones. Trees of this zone are rela- 
tively short, and shrubs of the Rosaceae family are more 
common. The herbaceous ground cover is well developed 
because of reduced density of tree canopy. A rich range of 
vegetation is found in the upper forest consisting largely of 
Bromus persicus, Dactylis glomerata, Agropyron spp., Fes- 
tuca spp., Onobrychis spp., and Astrag/us spp. 

B-Baluchi zone: This zone is characterized by high relative 
humidity (60 80 percent) due to its close proximity to the 
Indian Ocean. It has Saharo-Sindian subtropical, arid affini- 
ties with an annual precipitation of less than 200 mm at sea 
level, but increasing with elevation. The total area comprises 
about 5.5 percent of the total area of the country. Long hot 
summers characterize the area with a July mean temperature 
of 34° C, and 15° C mean for January. The area is rich in 
perennial grasses such as Panicum antidotale, and Pennise- 
turn dichotomurn. 

C-/rano- Turanian zone: This is a large zone covering more 
than 90% of the entire country. Dry summers and a temperate 
continental climate with precipitation ranges from 100mm to 
500 mm are found. The area is further subdivided into the 
following climatic sub zones, based on precipitation: 

1. Sub-desertic zone occupies the driest part of the 
plateau and covers more than 20% of the entire coun- 
try. Forty percent of this portion is made up of salt flats 
and sand dunes. The vegetation consists mainly of 
drought and salt tolerant members of the Chenopodia- 
ceae family. 
2. The steppic zone is a large area covering 3O% of the 
entire country with a mean precipitation neverexceed- 
ing 250 mm. Mean January temperature is4 - 10° C and 
29 - 37° C in July. This zone is easily distinguished 
from the sub-desertic zone by the presence of Artemi- 
sia herba-alba. Grasses such as Aristida plumosa, 
Aeluropus spp., and Cymbopogon Ianiger and legume 
species intheAstra ga/us and Onobrychis genera make 
up the main species found. 
3. Sub-steppic zone comprises 24 percent of the cou n- 
try. Mean precipitation varies between 200 and 400 
mm, with temperature varying significantly due to dif- 
ferences in latitude and elevation. Principal shrubs of 
this zone are Arternisia maritima, A. aucheri, Salsaola, 
Kochia, and Atrip/ex. Representative grasses include 
Andropogon ischaemum and Agropyron tauri. Other 
important plants include the legumes of the Onobry- 
chis and Astra ga/us genera. Rosaceae is represented 
by Poterium spp. 

D-Xerophilous Forest zone: Precipitation is always greater 
than 400 mm with temperatures varying between -7 and 5° C 
in January and 18 to 30° C in July. This zone occupies more 
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than 11 percent of the entire country. Perennial grasses 
found include Stipa spp., Bromus tomentel/us, and Seca/e 
montanum. Onobrychis spp. and Astragaius spp. are 
legumes common to the area. 

E-The High Mountain zone: This zone has an alpine cli- 
mate, and comprises about 5 percent of the country. Clima- 
tological data is very limited for this zone. Major species of 
the zone are Agropyron spp., Bromus tomentellus, Festuca 
ovian, Trifolium spp., and Lotus spp. 

The People Who Use the Range 
Rural people in general are involved in range use in differ- 

ent ways. The main range users are as follows: 
Nomads. Nomads are people who lead a migratory life with 

no fixed home or residence. Those in Iran can be specified as 
pastoral nomads, fully dependent upon domesticated live- 
stock. They move from one place to another by passing 
along the same route every year and they have an estab- 
lished territory. This distance exceeds in some cases 400 km 
for nomads of southern Iran. When the tribe is moving to the 
next stop they do not leave anything behind them except the 
range, which is grazed properly according to their knowl- 
edge of range use. Their experienced experts have an under- 
standing of indicator plants, which are locally selected. 

Semi-nomads. The semi-nomads haveafixed home where 
they farm, and they have their family or part of them at home 
during the migration to summer range. They grow grains and 
forage crops as a help to offset the shortage of range forage. 
Grazing land which is used by semi-nomads of Iran is not as 
productive as that used by the nomads. 

Gypsies. Gypsies are nomadic people who are a kind of 
wanderers, and their living conditions are decided by cli- 
mate, local conditions, the hospitality of the local people, 
and chances for using national grazing land without a 
permit. 

Vi//agers. Villagers have the poorest knowledge of range 
use and the most depleted grazing land is around villages. 
They send their animals out daily with herds and return them 
each evening. They are not economically dependent upon 
livestock, but want to benefit from range as much as they can 
and they are the cause of most grazing problems in Iran. 

Others. Some people own more than 10,000 sheep herded 
by hired shepherds. Their migration includes shepherds and 
livestock only. These people have been in this business for a 
lifetime and are merchants who make a good profit, espe- 
cially when the weather is favorable. 

Except for the gypsies, and most of the nomads, range 
users supposedly hold a permit issued by the Government. 
Grazing has been regulated by an administrative body rather 
than a technical and scientific approach and it is hard to 
believe, however, that a single one of these range users is 
following regulations and is strict about the number of live- 
stock grazed. 
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Interseeding and Transplanting Shrubs and 
Forbs into Grass Communities 

Richard Stevens, Waiter L. Moden, Jr., and Dan W. Mckenzie 

Throughout the western United States, hundreds of thou- 
sands of acres of rangeland have been seeded to and are 
dominated by desert wheatgrass (Agropyron desertorum), 
crested wheatgrass (A. cristatum), and other introduced and 
native grass species. Monostarids, seeded or natural, of any 
one species do not constitute good, healthy wildlife or live- 
stock ranges. Two means of establishing desirable species 
into grass stands are interseeding and transplanting. 

Interseeding 

Equipment 
To effectively interseed into existing vegetation, scarifica- 

tion is needed that is: (1) deep enough to remove all seeds, 
crowns, and rhizomes of existing vegetation; (2) wide 
enough to allow seeded species to become established 
before reinvasion or competition occurs from surrounding 
vegetation; and (3) of such a shape and size asto beeftective 
water harvesters. 

The Forest Service Equipment Development Center, San 
Dimas, Calif., was assigned a project to develop and validate 
a demonstration interseeder that could operate on range- 
lands. In 1977, the center developed a five-component inter- 
seeder consisting of a prime mover, seed-metering device, 
an implement-carrying hitch, a seed transfer system, and a 
scalper. Over the past 3 years, it has been validated and 
tested in Utah and southern Idaho, with modifications made 
as needed. 

A John Deere, model 350, diesel, crawlertractor rated at42 
drawbar horsepower was the prime mover. An implement- 
carrying hitch was also designed and constructed by the 
Equipment Development Center. The drawbar hitch was at- 
tached to the center of the track frame at the tractor's real- 
hitch point. By using the real-hitch point, the implement is 
able to remain in the soil despite varying conditions such as 
when the tractor turns, moves up and down, around rocks, or 
on uneven ground. 

Three scalpers were used to remove existing vegetation: 
A. Single-disc trencher with a 28-inch-diameter disc. 

The disc can be adjusted 45 degrees left or right. 
B. Sieco fireplow consisting of a v-shaped, heavy duty, 

sulky-type plow with two 16-inch discs, one on each 
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side, making a scarification 30 inches wide and 9 
inches deep. 

C. Modified Hansen scalper, which is a heavy duty, 24- 
inch-wide v-shaped, sulky-type plow. 

Seed was metered with a thimble seeder mounted on the 
side of the tractor. The thimble seeder is driven by rotation of 
the tractor's track through a small rubber-tired wheel riding 
on the track. The tractor's speed differentials, variation in 
seed size, type, purity, and desired quantity can be compen- 
sated for by changing thimble sizes and numbers. The thim- 
ble seeder will accommodate rough, hairy, plumed, trashy as 
well as smooth, hard seed. Seed is metered by the thimble 
seeder, dropped in a port, and carried to the discharge point 
behind the scalper by an airstream provided by a turbo- 
charger or electric fan. The seed is then covered by dragging 
a looped chain. 

Drawings of the demonstration hardware are available 
from the Equipment Development Center, San Dimas, Calif. 
(drawings No. RM35-01 through 09). 

Methods 
The three scalpers were evaluated on how effectively each 

removed perennial grass competition and created an accep- 
table environment for the successful establishment of 15 
different shrub and forb species seeded individually and in 
selected mixes. The machinery tested included the Sieco 
fireplow, the Hansen scalper, and a single-disc trencher. 
Each species was seeded into three separate 200-foot-long 
scarifications for each scalp type. The scarification types 
and species were established during October and November 
at random in a stand primarily composed of intermediate 
wheatgrass (A. intermedium) with lesser amounts of desert 
wheatgrass. The planting site is near Holden, Utah, at an 
elevation of 5,800 feet. The site receives an average of 13.5 

inches precipitation annually. 

Five component inrerseeaer: (1) prime mover, (2) seed-metering 
device (thimble seeder), (3) implement-carrying hitch, (4) seed- 
transfer system, and (5) scalper. 
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The success of each type of scarification was measured by 
rate of reinvasion and establishment of perennial grasses 
into the scalp. Seeding success was measured by counting 
the number of seeded plants per species established per 
linear foot of scalp, and by determining plant vigor by scalp 
type and species. 
Results 

Reinvasion by grasses generally occurred from the edge to 
the center of each scarification. Where the scarification 
treatments were not deep enough to remove roots and rhi- 
zomatous material, reinvasion occurred from within the 
scalp. After the first growing season, the Sieco fireplow 
scalps had the least amount of grass reinvasion and the 
Hansen scalper the greatest. Those made with the single- 
disc trencher were in between. The same order held true at 
the end of the second growing season, with Sieco fireplow 
scalps, once again, having fewer grass culms. With present 
rates of reinvasion, scalps made with the single-disc 
trencher and Hansen scalper could be fully dominated by 
grasses within 3 years. By the end of the second growing 
season, most seeded species in the Hansen and single-disc 
trencher scalps were showing adverse effects (low vigor, 
stunted growth, death) from competition produced by bor- 
dering and invading grasses. It is postulated that seeded 
species will become well established if competition from 
grasses is suppressed for 4 to 5 years. 

loss (3.09 plants to 1.09 plants per linear foot) occurred 
between the first and second growing seasons in the single- 
disc trencher scalps, and a 69% reduction (4.46 plants to 1.38 
plants per linear foot) between seasons in the Hansen 
scalper treatments. Seeded plants in the Sieco fireplow 
scalps were the most robust and vigorous. 

In single-species comparisons on the Sieco fireplow scalp 
plantings, the species response varied after 2 years of 
growth. Species that averaged more than five plants per 
linear foot were: basin big sagebrush (Artemisia tridentata 
tridentata), mountain big sagebrush (A. tridentata 
vaseyana), prostrate kochia (Kochia prostrata), and showy 
goldeneye (Viguiera multiflora). Ladak alfalfa (Medicago 
sativa), Lewis flax (Linum lewisii), cicer milkvetch (Astraga- 
lus cicer), and cliff rose (Cowania mexicana stansburiana) 
averaged from two to five plants per linear foot after 2 years. 
And finally, species with less than two plants per linear foot 
after 2 years were fourwing saltbush (A triplex canescens), 
giant fourwing saltbush (gigas form of A. canescens), white 
rubber rabbitbrush (Chrysothamnus nauseosus albicaulls), 
mountain rubber rabbitbrush (C. nauseosus salicifolius), 
Pacific aster (Aster chilensis adscendens), small burnet 
(San guisorba minor), and bitterbrush (Purshia tridentata), 
which had the least of any species. 

After two growing seasons, basin and mountain big sage- 
brush and white and mountain rubber rabbitbrush had put 
on exceptional amounts of vegetative growth within the 
Sieco fireplow treatments. Prostrate kochia, showy golden- 
eye, Lewis flax, small burnet, and mountain big sagebrush all 
flowered and set seed during the second year. Species that 
did well seeded in mixtures were the sagebrushes, prostrate 
kochia, small burnet, Lewis flax, and showy goldeneye. 

deep. 

The Hansen scalper 4-inch-deep scarification was not 
deep enough to completely remove all rooting and rhizome 
materials. Scalps made with the single-disc trencher were so 
narrow (20 inches) that grass roots quickly grew into the 
center of the scalp from the borders and subsequently 
sprouted. Sieco fireplow scarifications were 30 inches wide 
and 9 inches deep. They were, therefore, large enough to 
remove most of the competing vegetation and seemed to 
also be the most effective water harvesters. 

With all 15 seeded shrub and forb species considered, the 
highest number of seedlings occurred in the Sieco fireplow 
scalps with an average of 5.22 plants per linear foot at the end 
ofthefirst growing season. At the end of the second growing 
season, there were 2.84 plants per linear foot, which repres- 
ented a 45.6% loss between the first two seasons. A 64.7% 

Transplanting 

Equipment and Methods 
In an effort to readily establish shrubs and provide soil 

stabilization, forage, and cover in a short time, transplanting 
was investigated. 

The transplanting of shrubs was tested using four types of 
mechanical transplanters: Forestland, Whitfield, modified 
Whitfield (heavily reinforced), and Skinner tree transplant- 
ers. Transplanting tests were carried out during March under 
favorable soil moisture conditions. Location of the trials was 
in the same intermediate wheatgrass communities in which 
the scalping-direct seeding trials took place. 

Sieco fire plow that makes a scalp 30 inches wide and 9 inches 

Workers transplant a variety of shrubs with a modified Whiff ield 
tree transplanter equipped with a v-shaped, double-sulky type 
scalper. 
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The prime mover for the Forestland and modified Whitfield 
tree transplanter was the above-described John Deere 350, 
crawler tractor equipped with the Forest Service implement- 
carrying hitch. The prime mover of the Whitfield and Skinner 
tree transplanters was a David Brown, rubber-tired, 43- 
horsepower diesel tractor equipped with a standard 3-point 
hitch. 

Shrubs were transplanted with the various equipment into 
scarifications made with the Sieco fireplow. Shrubs were 
also transplanted into scalps made with a v-shape, double- 
sulky type scalper mounted on the tongue of the Forestland 
and modified Whitfield transplanters. This machine made a 
scalp 25 inches wide by 9 inches deep. Transplanting also 
occurred directly into grass sod without scalping using the 
modified Whitfield transplanter. 

Results 
The Whitfield and Skinner transplanters with standard 3- 

point hitch would not remain in the soil, and when in the soil, 
they would not remain at constant depths. Very poor shrub 
transplanting resulted (less than 10% survival) with the Whit- 
field and Skinner transplanters. However, the Forest Service- 
designed, implement-carrying hitch permitted the 
Forestland and modified Whitfield transplanters to maintain 
constant depths at all times. 

Automatic pickup and planting systems on the Forestland 
and Skinner transplanters did not work well. Automatic 
planters worked sporadically on uneven ground and were 
continually plagued by rocks, sticks, and other material, 
including plowed soil and plant material. Most transplanta- 
ble shrub materials have multiple branching, fibrous and/or 
fairly large root systems. Consequently, they were not 
picked up or released properly to ensure correct planting. 
The branches and roots continually tangled in the fingers 
and chain of the automatic planting devices. 

At the end of the first growing season, survival of bareroot 
stock planted with the Forestland transplanter's automatic 
planting device was only 33%. When the automatic planter 
was removed and the plants placed by hand, survival success 
increased to 59%. 

Survival of 95% was obtained with bareroot shrub stock 
hand planted through the more substantially built, modified 
Whitfield with the scalper attached. This transplanter was the 
heaviest built of all machinery tested. Transplanting trials 
were conducted using the modified Whitfield and over 40 
different species of shrubs. Highest success by species 
within that treatment (over 80% survival after 2 years) was 
obtained with mountain big sagebrush, winterfat (Cera- 
toides lanata), woods rose (Rosa woodsii), Tatarian honey- 
suckle (Lonicera tatarica), common lilac (Syringa vulgaris), 
squawapple (Peraphyllum ramosissima), and chokecherry 
(Prunus virginiana melanocarpa). 

The most successful transplanting results were obtained 
with bareroot stock having roots from 6to 12 inches long and 
with tops at least 3 inches long. The transplanting rate varied 
between 10 and 18 plants per minute depending on plant 
species, size and condition of plants, soil type, and surface 
conditions. Shrubs were planted at a spacing of between 3to 
8 feet. 

Transplanting container stock by hand using the modified 
Whitfield plus scalper worked fairly well with species that 
had well-developed root systems. At the end of the first 
season, an average survival rate of 6l% was achieved with 
antelope bitterbrush, cliffrose, woods rose, and choke- 

cherry. Survival success averaged only l3% for green 
ephedra (Ephedra viridis), fourwing saitbush, Saskatoon 
serviceberry (Amelanchier alnifolia), and mountain big 
sagebrush, which had poorly developed root systems. Survi- 
val of good container stock of all tested species was less than 
10% when planted with the automatic Forestland planter 
equipped with a scalper. 

Using the modified Whitfield without the scalper, bareroot 
stock of 24 species was transplanted directly into grass sod. 
For comparison, the same number of species were trans- 
planted into scalps made with the scalper attached to the 
transplanter. After 2 years, survival of mountain big sage- 
brush in the scalps was 87% and in the grass sod 95%. 
Growth of sagebrush plants in the scalps was 21% greater 
than those plants growing in the grass sod. Survival of the 
other 23 species tested in the grass sod was poor, with 20°h 

and 34% survival, respectively, for woods rose and Tatarian 
honeysuckle and only 0% to 5% for the remaining species. 
Over 80% survival of all species was achieved on the adjacent 
scalped area. The 25-inch-wide by 9-inch-deep scalps were 
sufficient to remove existing vegetation and rooted material 
and at the same time provided an effective water harvesting 
mechanism. 

Summary 

Direct seeding of shrubs and forbs into scalps (30 inches 
wide, 9 inches deep) made with a Sieco fireplow in heavy 
perennial grass sod can be accomplished successfully. 
Excellent results were obtained from direct seeding with 
basin and mountain big sagebrush, prostrate kochia, and 
showy goldeneye. Acceptable success was achieved with 
seedings of Ladak alfalfa, Lewis flax, cicer milkvetch, cliff- 
rose, fourwing saltbush, white and mountain rubber rabbit- 
brush, Pacific aster, and small burnet. Poor seeding success 
resulted with bitterbrush. 

The Forest Service implement-carrying hitch greatly facili- 
tated the effectiveness of scalping and transplanting equip- 
ment by keeping the implements at a constant depth despite 
varying conditions. The thimble seeder proved to beversatile 
as the rate of seeding could be easily changed. Seed of any 
size, purity, or surface condition could be metered without 
trouble. The seed was successfully transferred from the 

Mountain big sagebrush, transplanted with the modified Whit field 
tree transplanter, obtained an 80% survival success rate after 2 years. 
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thimble seeder to the deposit point behind the scalper using grass sod. Mountain big sagebrush can be successfully 
an airstream. transplanted directly into heavy grass sod. Transplanting 

Bareroot stock of many native and introduced shrubs can success of bareroot stock was found to be superior to 
be transplanted successfully with a hand-fed tree transplant- container-grown stock. 
er into 25-inch-wide by 9-inch-deep scalps made in heavy 

Ranchers Evaluate Contour Furrows 
for Livestock Grazing 

John R. Lacey, James E. Mowbray, and J. Ross Wight 

Contour furrowing is a land-surface treatment that has 
been used to increase herbage production and reduce runoff 
and erosion on western rangelands. In southeastern Mon- 
tana, this mechanical treatment increased herbage produc- 
tion by as much as 165% on panspots range sites. Panspots 
are 'areas of silty, clayey, or sandy soils in complex with 
shallow depressions of hard clays or other nearly impervious 
materials at or near the surface." Although the Bureau of 
Land Management contour furrowed 36,000 acres of Mon- 
tana rangeland during the 1960's and early 1970's, onlyafew 
Montana ranchers have used this rangeland treatment. Many 
ranchers feel that contour furrowing has not had adequate 
economic evaluation. Although researchers haven't evalu- 
ated the problem, there is also a belief among ranchers that 
contour furrowing increases livestock losses, especially of 
sheep, because the animals are sometimes trapped on their 
backs in the furrows. Cattle and sheep normally lie on their 
side, but sometimes they roll over onto their backs in order to 
scratch and rub against the soil surface. Normally, the 
animal will roll completely over, but sometimes it becomes 
trapped against a rock or shrub or in a depression. When a 
ruminant is trapped on its back the esophagus often 
becomes plugged. This interrupts the normal process of 
eructation (belching of gas), and the animal soon dies of 
bloat. Suffocation is caused by either gas pressure or by the 
animal bloating to the point of vomit. Thus, if the animals 
become trapped on their backs in furrows, death could 
occur. 

The purpose of this article is to identify livestock manage- 
ment problems on the contour-furrowed rangelands and to 
recommend practices to minimize the problems. 

Information Sources 
We used rancher survey and sheep observation studies to 

identify livestock management problems associated with 
grazing contour-furrowed rangeland. Both studies were 
conducted during the fall of 1979. 

The authors are a graduate student, Utah State University, Logan, Utah; a 
range scientist, and supervisory range scientist, respectively, USDA-SEA, 
Agricultural Research, Northern Plains Soil and Water Research Center, P.O. 
Box 1109, Sidney, Montana, 59270. 

This article is a contribution from the USDA, Science and Education Admin- 
istration, Agricultural Research, in cooperation with the Montana Agricultural 
Experiment Station. 

From BLM records, we identified 19 ranchers in southeast- 
ern Montana and northwestern South Dakota, who grazed 
livestock on contour-furrowed rangelands. We interviewed 
15 of these ranchers concerning their experience with live- 
stock grazing in contour-furrowed pastures. 

In addition, we observed 62 sheep (ewes and lambs) in a 
50-acre pasture for 8 days. Twenty-eight percent of the pas- 
ture had been contour furrowed in 1976, and the pasture had 
not been grazed since. Lister-type furrows of three different 

Lister-type contour furrows. 

Contour furrowed pans pot Iastge,t o years alter contour rurrow- 
ing with an Arcadia Mode! B-type contour furrower. 
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furrow widths—14-, 24-, and 34-inch—were equally repres- 
ented in the furrowed area. Sheep were supplied by a local 
rancher prior to our study; these sheep had never grazed in 
contour-furrowed pastures. The sheep were given 2 days to 
explore the pasture and adjust to the two observers. An 
average of two sheep per day were selected for detailed 
observation during the next 6 days. The total observation 
period represented 12 sheep days, but included only 10 
individual animals because two of the same ewes were 
watched on 2 different study days. The actual time spent 
grazing, walking, standing, and lying in the furrowed and 
nonfurrow area was recorded. 

During the final 3 nights of the observation period, the 
sheep were corralled on the furrowed area—one night each 
on each furrow width—forcing the sheep to "bed down" in 
the furrows. 

The study site was located about 20 miles south of Ekal- 
aka, Montana, on a panspots range site. Local ranchers refer 
to this area as a "gumbo" site. Annual precipitation averages 
about 12 inches. Thickspike wheatgrass (Agropyron dasys- 
tachyum), western wheatgrass (A. smithii), blue grama 
(Bouteloua gracilis), prairie Junegrass (Koleria cristata), big 
sagebrush (Artemisia tridentata), and pricklypear cactus 
(Opuntia spp.) are the most common plants. 

Results 

Rancher Experience 
The ranchers did not have the actual use data needed to 

compare livestock losses in furrowed and nonfurrowed pas- 
tures. In a few incidents ranchers actually observed sheep 
trapped on their backs in furrows. Although ranchers had 
found an occasional dead cow in furrowed areas, they had 
never observed a cow trapped on its back in a furrow. Finding 
an animal dead in a furrowed area is not proof that the 
furrows were responsible for the animal's death. Thus, it was 
not possible to establish with certainty that the furrows were 
responsible for the death of any particular animal. Opinions 
expressed by the ranchers indicated that they suspected 
higher death losses in the furrowed than in nonfurrowed 
pastures. 

Of the 15 ranchers interviewed, 12 rated contour furrowing 
very worthwhile, and the other 3 rated it fairly worthwhile 
even though 13 of the ranchers blamed contour furrows for 
some death losses. Apparently the ranchers felt that the 
increased forage production on contour-furrowed range- 
land more than offset the associated animal losses. Thirteen 
ranchers wanted the BLM to do more contour furrowing on 
their allotments. 

Results of the rancher survey indicated that kind and class 
of livestock, grazing season, percentage of pasture fur- 
rowed, and furrow depth may all affect the incident of live- 
stock problems associated with grazing contour-furrowed 
pastures. It appears that kinds and classes of livestock have 
certain characteristics that make them differentially adapted 
to contour furrows. Six of the surveyed ranchers reported the 
following experience with sheep: 

Management Decision 
Was afraid to try grazing his sheep in furrowed 

pastures 

1 Reported no problems, but his sheep had 

grazed in furrowed pastures for only one 
month. 

3 Found sheep had too many problems in 
furrowed pastures, so now grazed cattle in 
them. 

1 Usually let his sheep graze in the furrowed 
pastures during November (only 4% of the 
pasture had been furrowed). 

In contrast, 11 ranchers who had grazed cows in 
contour-furrowed pastures reported the following 
experience: 

Management Decision 
Reported no problems (but ran longhorn 

cows). 

3 Found cows had too many problems in 
furrowed pastures, so now grazed yearling 
cattle in them. 

7 Continued to graze cows. 

These responses suggest that cattle are better adapted to 
grazing contour-furrowed pastures than are sheep. 

It also appears that yearling cattle are better suited for 
grazing contour-furrowed pastures than are cows. Six 
ranchers, who had grazed yearlings in furrowed pastures for 
a total of 25 years (an average grazing season of 2 months/year), 
reported no incidence of animals being trapped on their 
backs in the furrows. 

Another interesting observation was that all of the deaths 
attributed to contour furrows occurred with dehorned or 
polled cows. This suggests that horned cattle may be more 
adapted to grazing furrowed pastures than cattle without 
horns—the horns may supply the necessary leverage to ena- 
ble a cow to "right" itself from an "on-back" position. How- 
ever, the number of horned cattled observed were only a 
small portion of the total; thus this observation may not be 
significant. 

Grazing season may be critical in the management of 
contour-furrowed pastures. Contour furrows trap and store 
water in the spring, making them an undesirable habitat, 
especially for young animals and sheep heavy with wool. The 

"gumbo" sites in the northern Great Plains often produce an 
abundant spring crop of wild onions (Allium spp.). Ranchers 

report that sheep relish the onions and will eat too many 
when onions are available. Some ranchers believe that high 
onion consumption causes excessive gas in the sheep's 
rumen causing them to be uncomfortable and restless when 
lying down. This increases the probability of sheep getting 
trapped on their backs in the furrows. Also, the compara- 
tively lush green forage often found in the furrows may 

aggravate the problem of acute bovine pulmonary emphy- 
sema, which is common in the study area. 

One sheep rancher felt that grazing furrowed areas during 
the summer tick season increased the incidence of sheep 
becoming trapped on their backs in the furrows. He thought 
that ticks and other insects were to blame, because they 
irritated the sheep, and caused them to spend more time 
scratching and rolling onto their backs. He normally grazed 
his sheep in the furrowed pastures only during early winter 
when insects were not a problem. 

The percentage of furrowed area appears to affect the 
incidence of livestock problems associated with grazing 

Number of 
Operators 

Number of 
Operators 
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contour-furrowed pastures. Over a 10-year period, three 
ranchers blamed contour furrows for the loss of seven cows 
in a pasture that was 80%contourfurrowed. During the same 
period, these three ranchers reported no losses in a similarly 
grazed pasture that was only 10% furrowed. 

Furrow depth may have a critical effect on the problems 
associated with livestock grazing in contour furrowed pas- 
tures. Most of the BLM furrowing in the study area was done 
with an Arcadia model B furrower. This implement has 
rippers that fracture the soil to a 10- to 15-inch depth and 
offset disks that construct V-shaped furrows about 20 inches 
wide, and 6- to 10-inches deep. The furrow and interfurrow 
areas account for about 40 and 60% respectively, of the 
contour-furrowed area. 

The model B furrows may be more likely to cause manage- 
ment problems than would lister-type furrows. The lister- 
furrower is built by butting two mold-board plows together, 
and it forms a flat-bottomed furrow designed to be 3- to 
6-inches deep. One of the ranchers had a pasture that was 
33% furrowed with this type of furrower. He had grazed cows 
in this pasture for a total of 4 months (during a 2-year period) 
and had not observed any management problems. Most 
ranchers also reported that livestock problems were most 
frequent during the initial years after the treatment and def- 
erment period (the BLM had deferred livestock grazing for 2 

years in most of the contour-furrowed pastures) and became 
less frequent as the furrows aged. This suggests that shal- 
lower furrows may reduce livestock management problems. 
However, furrows need to have adequate water storage 
capacity to be effective. 

Sheep Observation 
Sheep observed during our study did not have any physi- 

cal problems standing, walking, or grazing in the lister-type 
contour furrows. Even when the sheep were forced to bed in 
the furrows overnight, there was no indication that they had 
problems getting out of the furrows. 

In this study the sheep preferred the nonfurrowed part of 
the pasture over the furrowed part. Even though 28% of the 
pasture was furrowed, ewes and lambs averaged only 16 and 

11%, respectively, of the "grazing day" in the furrowed area. 
This is about half as much time in the furrowed area as would 
be expected had the sheep activities been randomly distrib- 
uted within the pasture. These results may be somewhat 
confounded by the difference in available forage between 
the furrowed and nonfurrowed portions of the pasture. Por- 
tions of the furrowed area had been seeded with alfalfa 
(Medicago spp.), and Russian wildrye (Elymus junceus), 
which may have attracted the sheep to the furrows. In addi- 
tion, the 10 sheep selected for detailed observation never 
stood or lay in the furrows during the grazing day. However, 
a few lambs did lie in the furrows for a few minutes while the 
rest of the the sheep were still grazing. We don't know 
whether the sheep were physically uncomfortable resting in 
the furrows, or whether they could not orient their bodies 
with the sun's rays. For example, sheep and cattle seem to 
prefer to lie parallel with the sun's rays on hot days. There 
was no apparent preference among the furrows of different 
widths. 

The lambs spent twice as much time per day in the fur- 
rowed area during the final days of the study as they did at 
the start of the observation period. This may suggest that 
they were learning to tolerate the furrows and/or to appre- 
ciate the better forage that the furrows offered. There was no 
measureable change in the ewes' grazing behavior during 
the duration of the study. 

Summary 
All of the 15 ranchers interviewed rated contour furrowing 

as a worthwhile rangeland treatment, and 13 of the ranchers 
wanted the BLM to do more contour furrowing on their 
allotments even though they felt that furrows increased the 
incidence of livestock losses because animals got trapped 
on their backs. This suggeststhattheranchersfelttheextra 
forage production from furrowing offset the management 
problems. However, none of the ranchers had done any 
significant amount of contour furrowing on his own land. 
Unfortunately, livestock losses could not be counted 
because actual use records were not available and because 
actual causes of death had not been determined. Most of the 
ranchers changed kind or class of livestock in order to min- 
imize the management problems. Yearling cattle appeared to 
be well-suited to grazing contour-furrowed pastures, whereas 
sheep were poorly suited during certain seasons. The fur- 
rows seemed to cause fewer management problems as they 
aged and became shallower. 

Although the evidence is circumstantial, contour furrows 
do seem to cause management problems from grazing live- 
stock, especially sheep. The resultsofthisstudysuggestthat 
the livestock problems associated with grazing contour fur- 
rows can be greatly reduced or eliminated by management 
practices that include: (1) modifying the furrow structure 
toward a shallow, flat-bottomed type furrow; (2) leaving 
islands of nonfurrowed areas interspaced with the furrows to 
provide a place for animals to rest; and (3) controlling the 
season of use and kind and class of grazing animal. In the 
past, emphasis has been on forage production and runoff as 
affected by contour furrowing. In the future, more considera- 
tion should be given to better utilization of this increased 
forage supply through furrow construction and grazing 
management. 

Arcadia model B-type contour furrows. 
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Range Research in the Soviet Union 

Canton H. Herbel, Robert F. Barnes, Harold F. Heady, and Leonard N. Purdy 

In May and June 1979, we visited several locations in the 
Soviet Union where range research was being conducted. 
We were members of the "Arid Pastures and Rangelands 
Team" formed in conjunction with the US-USSR Agreement 
on Agriculture and Technology. The purpose of this 
exchange of rangelands teams was to increase cooperation 
in agricultural research and technological development 
through: (1) visiting selected USSR locations to review 
research on breeding, production, and utilization of forage 
produced from arid pastures and rangelands, and to exam- 
ine the processes that tend to increase or decrease grazing 
land productivity; (2) discussing problems of mutual interest 
with scientists and practitioners within the USSR; and (3) 
developing specific cooperation exchanges and research 
activities for the mutual benefit of both countries. We visited 
locations in Moscow, Leningrad, and Stavropol in the 
Republic of Russia; Tselinograd, Alma-Ata, and Chimkent in 
the Republic of Kazakhstan; Samarkand in the Republic of 
Uzbekistan; and Ashkhabad in the Republic of Turkmenia. 

Grassland agriculture in the Soviet Union has become 
recognized and studied as a science only within the last 40 
years. Many of the departments relating to grasslands within 
the institutes we visited were established within the last 10 
years. Thus, the scientific base for improving grassland pro- 
ductivity is just becoming firmly established. Most of the 
research that we observed is oriented toward the solution of 
practical problems in their system of state and collective 
farms. Thus, their concept of research is often oriented 
toward demonstration and production activities. We 
obtained only a limited feeling for the extent of basic 
research that would be applicable to grassland agriculture. 

Agriculture is organized into about 28,000 collective farms 
(average size of 64 km2) and 18,000 state farms (average size 
of 194 km2). State farms function as "agricultural factories" 
on which farm workers are paid salaries. Collective farms, in 
theory, function like cooperatives where workers share in the 
profits, although decision making is more centralized. 

The authors are supervisory range scientist, SEA-AR, USDA, Las Cruces, 
New Mexico; associate regional administrator, SEA-AR, USDA, New Orleans, 
Louisiana; professor, University of California, Berkeley, California; rancher, 
Picabo, Idaho. 

Editors Note: This conversion table is for the convenience of readers: 
1 hectare equals 2.47 acres 
1 square kilometer equals 247 acres 
1 kilometer equals .62 miles 
1 mile equals 1.6 kilometers 
1 meter equals 39.37 inches 
1 centimeter equals .3937 inches 
1 millimeter equals .03937 inches 
1 inch equals 2.54 centimeters 
1 kilogram equals 2.2 pounds 
20 degrees C equals about 68 degrees F 
30 degrees C equals about 87 degrees F 

Forage resources germplasm continues to dominate the 
attention of Soviet scientists. They have searched their 
country for promising strains and species of forage plants. 
The most promising perennial plants are species of Elymus 
and Agropyron for the cold areas, and Kochia, Haloxylon, 
Eurotia, Salsola, and Artemisia for the warm deserts. Several 

species are in use and others are receiving attention for seed 

production, planting requirements and other cultural needs. 
Research is mostly on adaptation and cultural development; 
genetic research with range forage resources is limited. 

The bank of germplasm in the USSR could be improved by 
adding material from other countries. Three native varieties 
of Kochia prostrata (summer cyprus) have been identified in 
the USSR: villosissima (sandy), virescens (clayey), and 
canescens (gravelly orstoney). It is found in several places in 
central Asia, Siberia, Iran, Afghanistan, and Australia. Some 

cytogenetics work in Alma-Ata indicates that there are 

diploid, tetraploid, and hexaploid forms. The diploid form is 
early maturing and the hexaploid is late maturing. Some 

physiological research at Samarkand has shown that K. 

prostrata maintains photosynthesis up to 40° C. We saw 

plantings of K. prostrata in the arid area out of Chimkent(var. 
villosissima) and near Nurate (var. virescens), and a row of it 
at Tselinograd. 

At Leningrad it was mentioned that Agropyron sibiricum 
and A. desertorum were used on sands and loams, respec- 
tively, on areas with 100-400mm annual precipitation.Agro- 
pyron cristatum, A. desertorum, and A. sibiricum were 
seeded on ranges of the Blacklands of Stavropol Kray, which 
are sandy soils that are black because of the organic matter 
and in an area of about 250 mm precipitation and average 
January temperature of 10° C and July temperature of 25° C. 
A cold-hardy variety of Elymus junceus was used in central 

A map of the USSR showing locations visited by the authors. 
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Siberia for grazing by horses. The variety used can withstand 
-60° C, has good nutritive value, and is salt tolerant. Elymus 
sibiricus is used in dry, cold areas near China. In Tselinograd 
we saw a breeding nursery of E. junceus. E. giganteus was 
also seeded on improved ranges in the Blacklands of Stay- 
ropol Kray. 

Range Improvements of the type we know(brush control, 
pest control, seeding, fencing, water development, etc.) are 
limited on Soviet rangelands. K. prostrata is seeded at the 
rate of 3 kg/ha in the winter (December thru February) at 
Samarkand, and produces about 100 kg of seed per hectare. 
To establish it, the land is plowed 18-20cm deep and strips 
12-24cm wide are seeded 1/2cm deep. It grows 30-40cm tall 
the first year and is not grazed until the second year. Even 
though the summers are quite dry, K. prostrata remains 
green and is grazed in the fall by sheep to flush them for 
breeding. It can withstand 70% utilization. Spring grazing is 
more detrimental to K. prostrata than summer orfall grazing. 
Its roots are 6-8 m deep, whereas the roots of the ephemerals 
in the area are only 30cm deep. The sandy variety is seeded 
in the areas with a minimum of 110 mm annual precipitation 
and the clayey variety is seeded in the areas with a minimum 
of 160 mm of precipitation. Two varities of K. prostrata have 
been developed at Samarkand, cameleski and desert, from a 
collection of about 600 accessions. K. prostrata was also 
seeded on improved ranges of the Blacklands of Stavropol 
Kray. 

Haloxylon aphyllum was seeded in strips about 10 m wide 
and 30-50 m apart at Nu rate. These strips had been seeded in 
1965 at the rate of 5 kg/ha of seed placed about 1/2cm deep. 
The seed is harvested by shaking the tree and collecting the 
falling seed on a tarpaulin. Seed yields are 150-300 kg/ha; 
about 250 tons are collected annually. Haloxylon aphyllum is 
seeded in heavy soil, H. persicum in sandy soil, and H. 
ammodendron in colder areas. Evaporation and wind ero- 
sion are greatly reduced where H. aphyllum is planted in 
strips. Therefore, forage production from the native plants is 
two to three times greater than where it is not planted. Cam- 
els and sheep eat it, and villagers living in the vicinity usethe 
wood for fuel. This latter practice prevents the use of the 

native Artemisia spp. for fuel. In Turkmenia, Haloxylon 
aphyllum and H. persicum are seeded on the Kara Kum 
desert where precipitation ranges from 110-160 mm. Plants 
seeded on sandy soils in Turkmenia include H. aphyllum, H. 
persicum, Calligonum setosum, C. rubens, C. arborescens, 
Salsola rich ten, S. paletzkiana and Ammodendron conollyi. 

Brush was said not to be a problem but we saw large areas 
dominated by small Artemisia plants. Seeding could be more 
widely used because grains were often growing in close 
proximity to grazing lands. We were told that some equip- 
ment has been developed for seeding. Fencing was minimal 
and perhaps is not needed because the animals are herded 
and returned to a night quarters much as they have been for 
many centuries in this region. Much more could be done with 
range improvements to increase production from the range- 
lands that we saw. 

Grazing management systems are limited to repeated sea- 
sonal use in spring, early summer, and fall, with animals 
herded out in the morning and returned in the evening to 
corral and home locations. During the summer, many sheep 
go to the nearby mountains. Some of the farm managers and 

Bud Purdy and Bob Barnes in front of a plant of Haloxylon apnyl- 
urn used in range trials 120 km from Chimkent. 

A herd of Caucasian rams and a shepherd, on a sheep and range research station near Stavropol. 
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other government officials were concerned about the heavy 
grazing intensity, increased erosion, and lack of grazing 
systems, but the primary mandate was to increase livestock 
production. 

Range resource Inventory and appraisal as we know them 
for the rangelands in the United States were not used in the 
region travelled. We saw maps of general soils types, pasture 
types, degrees of wind erosion, geomorphology, and other 
items on a republic or regional basis. Resource maps were 
made of state and collective farms for planning purposes. 
General indications of resource sampling such as measure- 
ments of forage variability from year to year were mentioned 
by the Soviets. Vegetational changes over time were des- 
cribed for the Repetek Reserve near Ashkhabad, but these 
changes had not been evaluated in terms of conditions and 
trends. 

Multiple use of rangelands was recognized by the Soviet 
scientists, but the only efforts to manage for uses other than 
grazing appear to be regulation of shooting season, harvest- 
ing of Saiga antelope, and maintenance of livestock-free 
reserves. Use of the wildlands by people is minimal and does 
not conflict with use for grazing. 

Heavy use of forage on arid and semiarid rangelands near 
water and habitation was shown by presence of trails, bare 
soil, and abundance of plants having low palatability. In fact, 
we believe that most of the rangeland we saw is in poor 
condition because of heavy and continued livestock use for 
as long as 2,500 years. Grain fields adjacent to rangeland of 
poor condition in the Samarkand and Chimkent regions sug- 
gest that the rangelands could produce grass forage of good 
quality if properly managed. 

Forage and farming practices that we found interesting 
are: 
a. Seedings of Agropyron cristatum were cut for hay and 

hayiage in the Tselinograd region and were replanted every 5 
or 6 years. Under grazing the stands were maintained for 
10—12 years. 
b. Strips a meter or two wide of uncut grass, planted Bras- 
sica nigra, and a plowed bank of snow were used to catch 
snow. Alternating wider strips of grass and wheat provided 
hay and grain and controlled erosion much as do stripcrop- 
ping practices in the United States. The "New Lands" area 
has been largely developed for spring wheat and forage 
production (hay and haylage). We saw one native pasture 
maintained as a reserve and left ungrazed. 
c. Some fallow rotations were 1 year of fallow to 3 or 4 years 
of grain, mostly wheat. A typical rotation might be 3 years of 
wheat, 1 year of barley, and 1 year of fallow. 
d. Kochia and Eurotia were planted in strips on arid and 
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semiarid areas for forage production with the claim that 
native forage plants between the strips were needed for 
variation in animal diet. Haloxylon in strips controlled sand 
dunes and permitted a cover to develop within 10 years. 
e. Most of the cattle observed were used for both milk and 
meat production. 
f. The Desert Research Institute near Ash khabad had a good 
variety of desert shrubs but was lacking in trials of dryland 
grasses and forbs. The scientists seemed to be quite active in 
international affairs. It was mentioned that (1) they assisted 
some developing countries in solving their desert problems, 
(2) they organized symposia on reclamation of deserts, (3) 
they arranged training courses for participants from devel- 

oping countries, and (4) they published a journal on deserti- 
fication problems and their solution. Because irrigation 
water is available, some marginal sandy lands have been 

brought into crop production. Much of this land is above the 
canal and, therefore, the irrigation water must be pumped. 
Much of the work at the Desert Research institute seems to 
be directed toward irrigating crops that can be grown on 
these sandy soils. 
g. Haloxylon apyllum, Eurotia ceratoides, and Kochia pros- 
trata were observed in an experimental seeding on a state 

farm, 120 km from Chimkent. All three species seem to be 
doing well in this area with about 125 mm annual precipita- 
tion. The Euro tia ceratoides was particularly impressive. 
This planting was producing about 1,000 kg/ha, whereas the 
native range of sagebrushes, medusahead, and Aegilops 
spp. produced only 200 kg/ha. 
h. The Kazakhstan Republic produces seed of alfalfa, K. 

prostrata, Agropyron pectiniforme, and A. sibiricum for use 
in arid zones. in central and northeast parts of the Republic, 
sheep and cattle graze K. prostrata in the spring and fall and 
A. sibiricum in the summer. Peganum harmala grows here 
but is not a serious poisonous plant problem. Bromus tecto- 
rum occurs as a weed but it is used in hay production. 
i. in Samarkand, a number of accessions of Haloxylon 
aphyllum, K. prostrata, Allenia spp., and Salsola spp. were 
studied. Mention was made of Salsola orientalis and Cam- 

phorosma spp. Near Nurate, about 80km west of Samarkand 
a sheepherder rated palatability of native plants in descend- 

ing order as Poa bulbosa, Artemisia diffusa, Agropyron hir- 
sutum, Bromus oriontalis, and Taeniatherum asperum. 
A genuine spirit of cooperation and sincerity prevailed at the 

opening session at the Ministry of Agriculture in Moscow 
and continued throughout our trip. Although we met with 

scientists, visited laboratories and field experimental plots, 
as well as state and collective farms for 3 weeks, the time 
available for such activities was too limited. 



Maidencane (Panicum hemitomon) has often been called 
the "ice cream" grass of Florida. In Louisiana, it is better 
known as paille fine-pronounced "pie fine" which is French 
for fine straw. It has also been called Simpson grass. Regard- 
less of what it may be called, cattlemen know it as the most 
productive, dependable and nutritious native grass in 
Florida. 

Historically, the first collection and identification occurred 
in South Carolina by botanists in 1753 and later near Savan- 
nah, Georgia in 1816. 

Maldencane Is widespread in the coastal plain extending 
from New Jersey to Florida and as far west as Texas. It has 
been observed as far north as Macon, Georgia. 

The first established cattle ranches in Florida were around 
St. Augustine and Palatka and in Alachua County. Marsh 
areas with lush stands of maidencane were the basis for the 
establishment of these early ranches. Tax records obtained 
from the archives in Madrid, Spain, indicate land grants with 
herds of 500 to 2,000 head. 

Maidencane is a perennial, warm-season grass which pro- 
duces a characteristically bright green growth. It generally 
gets 2 feet high but may reach as much as 5 feet. Leaves are 8 
to 12 inches long and about 1/2 inch wide. Major growth and 
spread is from underground stems or rhizomes. In muck 
soils, the rhizomes may go as deep as two feet. Two types of 
shoots or culms are produced. The sterile shoot has sheaths 
which are hairy; these do not produce seed heads. The other 
type shoot is without hairs and produces fertile inflores- 
cence which is compact, about 6 to 8 inches long and less 
than 1/4 inch in diameter. 

The first seed heads usually appear in mid-May but may 
occur anytime prior to August or September. So far, very 
little is known about seed production, germination, orviabil- 
ity. Indications are that normal seed production is low. 

Growth may start as early as late January or early February 
in south Florida but usually during March in the northern part 
of the state. Growth slows down on all marshes during 
August and September. This slowdown is generally 
observed throughout the state and is attributed to extreme 
wet conditions and high temperatures. A second growth 
period occurs in October and November and up to early 
December in southern Florida. It is susceptible to cold and 
dies back to the soil surface immediately following freezing 
temperatures. 

Maidencane is found throughout Florida on a variety of 
both organic and mineral marsh soils, where it is most pro- 

ductive and important. Associated species are cutgrass, 
giant cutgrass, with lesser amounts of smartweed and pick- 
erelweed. On occasion, maidencane way be observed on 
flatwood soils, which leads some to believe that in years past, 
it may have been a major grass there. Perhaps heavy grazing 
and frequent fires in the flatwoods may have contributed to 
its present scarcity. 
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Maiclencane, a Key to Man4ruj Florida 
Wet Iands 

Lewis L. Yarlett 

New growth of maidencane coming up through a dense stand of 
carpet grass following a two-month rest. The new growth comes 
from the rhizomes. Claude Howerton, SCS Technician is examining 
the new shoots. 

Management to produce and maintain maidencane is not 
difficult. The most heavily grazed marsh areas have a seed 
source (roots) of maidencane. The underground stems or 
rhizomes produce a few short broad leaves. These are often 

This article is based on an article by the author that appeared in the January 1980 issue of the Florida Cattleman. The author is with the University of 
Florida. 

Maidencane is the most productive and nutritious native grass in 
Florida. 
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mistaken for the common broadleaf carpet grass or low 
paspalums which usually dominate overgrazed marshes. 
Cattle, being selective grazers, seek out the "ice-cream" 
maidencane. As a result, production is limited to mere survi- 
val by a small amount of leaf production for maintaining the 
root system. The simple mechanics of closing a gate and 
resting the marsh for a growing season will initiate the rapid 
recovery of this highly desirable grass. Normally, maiden- 
cane, being a taller grass, will shade out the shorter and less 

productive grasses. Successive periods of rest followed by 
planned periods of grazing will assure high production. 

In some instances, a light mechanical disturbance will 
speed up re-establishment. A light pasture chopper may be 
used but must be followed by a rest from grazing. 

This grass is recognized by ranchers to be the most pro- 
ductive of all native grasses. Numerous observations and 

weighings by Soil Conservation Service range men show it 
producing as much as 9,000 pounds of air dry forage per 
acre. This, of course, has been on well-managed areas. Stu- 
dies conducted by the University of Florida have shown 

production up to 9,900 pounds per acre. These studies also 
show that more production was obtained on moderately 
grazed pastures than from pastures grazed only lightly. 
Further studies are being conducted to determine the fre- 
quency and intensity of grazing and seasonal variation in 
production and nutritive values. 

The 300 million hectares (750 million acres) of savanna 

rangelands and 550 million hectares (1,375 million acres) of 
forests of the low humid tropics of South America constitute 
an area having possibly the greatest potential for expansion 
of beef production of any similar area of the world. In gen- 
eral, current cattle production is at a low technological level 
with overall low production. It is said that South America has 
twice the cattle numbers of the United States and half the 
beef production. Since production levels in the tropics are 
well below the overall average, then production per cow is 

even less than a fourth of US averages in the low wet Ameri- 
can tropics. 

While disease and tropical climate are factors in lower 
production, low level of nutrition is considered to be the 
major problem. In recent years a great deal of progress is 
being made through research and rancher experience in the 
use of improved pastures based on Brachiaria decumbens, 
Hyparrhenia rufa, Panicum maximum and other grasses. 

Present day economy dictates that grassland agriculture 
must produce with as little input of fossil fuel energy as 
possible. High yield of good quality forage from maidencane 
is available with the lowest possible input of energy. In most 
instances all that may be required is a grazing plan, coordi- 
nated with other available forage resources. Such a plan 
would provide for planned periods of resting and grazing. 

Wetlands, where maidencane is a major species, play an 
important role as pollution filtration systems. These 
wetlands include sand ponds, inland marshes, and the broad 
flood plains of the major rivers and streams. These natural 
marsh areas when left relatively undisturbed, except for 
good grazing management, capture and recycle nutrients 
from the uplands. Maidencane, and especially many of the 
associated species of the marshes, take up nitrogen and 
phosphorus and hold them during summer and fall months. 
When nutrients are finally released they slowly filterthrough 
the marshes, thus preventing entry into large bodies of water 
to cause eutrophication during periods of high tempera- 
tures. Unfortunately, through the years many of these natu- 
ral marshes have been altered by various methods and 
degrees of drainage. 

However, by grazing management and water control for 
reestablishment of the marsh ecosystem, ranchers as well as 
others, will obtain increased benefits from these wetlands. 

The International Center for Tropical Agriculture (dAT), 
Call, Colombia, is on the verge of a major breakthrough that 
will provide persistent perennial tropical forage legumes to 
use in combination with grasses. The four most promising 
legumes include two natives, Stylothanses capitata and Zor- 
nia latifolia, and two introductions, Desmodium ovalifolium 
and Prueraria phaseoloides (tropical kudzu). Low levels of 
protein now reduce cattle gains and these legumes promise 
to raise protein levels in forage. Daily cattle gains on experi- 
mental grass legume pastures are over 500 grams per day 
and compare favorably with those of the temperate zone. 
Average rates of gain on native range are now about 250 

grams per day. 
An area of nutrition research which is receiving minimal 

attention in the tropics, at the moment, is mineral nutrition. 
While the US Agency for International Development (AID) 
has recognized this as a major problem and is financing a 

program with the University of Florida at Gainesville to pro- 
mote mineral nutrition research in Latin America, there 
seems to be very little current work in this field in Colombia 
where the author ranches. 

While Colombia ranchers say that they favor the use of 

Mineral Supplementation Can Mean Life or Death 
in the Humid Tropics 

Wayne H. Miles 

About the Author: Miles had a long career as a range conservationist with 
the Soil Conservation Service (SCS) and Agency for International Develop- 
ment (AID) before settling down in Colombia to enter the ranching bu.iness 
with his son. He commented that common names of grasses vary from country 
to country, so he thought it best Just to use their Latin names. 
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mineralized salt, most either provide minerals only occasion- 
ally or dilute the mineral mix with excessive amounts of salt. 
Many provide no supplement. One reason is high cost. Cost 
per cow is about US $8.00 per year for the 20 kg (44 lb) 
needed. Another deterrent, according to personal expe- 
rience, is that commercial mixtures do not adequately supply 
one or more of the minor elements essential to top produc- 
tion including reduction of death losses. 

To understand the importance of mineral nutrition to tropi- 
cal beef production one must understand that the oxisols of 
the savanna grasslands and ultisols of the tropical forests, 
which are the most common soils of the low humid tropics, 
are among the most severely leached, acid, infertile soils that 
occur. Acid, infertile soils produce forages deficient in a 
number of minerals that are essential to adequate nutrition 
for cattle. In the area where the author ranches, phosphorus, 
calcium, sodium, copper, cobalt, zinc, selenium, iodine, and 
sulphur are either known to be deficient or are suspect. 

Unfortunately, little forage analysis or liver analysis work 
has been done in the American tropics. More specific infor- 
mation is needed to develop mineral supplements to fit par- 
ticular areas. Most mixtures have been designed with little or 
no research to show which mineral deficiencies. important 
for cattle nutrition occur in the area. 

The Colombian Animal Production Association, com- 
posed of graduates and advanced students of veterinary and 
animal science plus leading cattlemen, sponsored, in Sep- 
tember, 1979, a symposium in Bogota on mineral nutrition. 
Dr. Lee R. McDowell, a leader of the US-AID mineral nutri- 
tion project at the University of Florida, was invited to be a 
principal speaker. Hopefully this indicates an awakening 
interest in the field. 

An important mineral nutrition project was carried out at 
the Carimagua Research Station in the Colombian "Llanos" 
in 1975-76 by Soekanto Lebdosoekojo and published as a 
doctoral disseration at the University of Florida in 1977. 
Analysis of native forage as published in this report showed 
that calcium, phosphorus, sodium, zinc, and copper are defi- 
cient and that cobalt that is barely adequate as a yearlong 
average is deficient in the rainy season. The world "deficient" 
is used to indicate that level of each of these minerals is 
below the requirements indicated in Nutrient Requirements 
of Beef Cattle (1976) and Nutrient Requirements of Dairy 
Cattle (1978) published by the US National Academy of 
Sciences. 

The Lebdosoekojo analysis did not cover selenium, iodine, 
or sulphur, which are also suspect as being deficient. "Lia- 
nos" rangelands are usually burned each year and are main- 
tained as grasslands by these recurring fires. Since selenium 
and sulphur are volatilized by fire and the soils have been 
subject both the long-term leaching and fire, either or both 
may be deficient. On our own ranch, thanks to the coopera- 
tion of Dr. McDowell and the University of Florida, we have 
had one detailed forage analysis. This showed selenium to 
be borderline with 0.1 parts per million (ppm). Prior to adding 
selenium to our own mixture, we gave several thin animals a 
Vitamin E-selenium injection. The animals treated appeared 
to improve. 

I am not aware of any goiter among our cattle but feel that 
the inclusion of iodine is justified pending more definitive 
research, since our soils are so severely leached. Sulphur 
was not added to our mix due to the rather large dietary 
requirement. We have forage analysis pending with the Uni- 
versity of Florida for sulphur and may add this mineral if the 
analysis indicates too low levels. 

To complete the mineral availability status of range for- 
ages as shown by the Lebdosoekojo research, potassium 
was barely adequate (.87% vs. .80% recommended), iron was 
excessive (563 ppm vs. 50 ppm recommended), molybde- 
num was very adequate at .54 ppm but not in the excessive 
range indicated in the literature as adversely affecting 
copper nutrition. 

It is important to note that a more recent analysis of native 
grass from another part of the same Carimagua Station 
showed slightly less zinc (11 ppm vs. 13 ppm) and almost 
three times as much copper compared to the Lebdosoekojo 
study on the same ranch. This tends to support the theory 

that when a particular mineral is at or near minimal levels in a 
particular area that one pasture may be marginallysufficient 
and another nearby may be deficient. Until more adequate 
research is available, we decided to add minerals suspected 
of being deficient to our supplement rather than take a 
chance of lower animal production. 

Concrete benefits resulting from the use of a "complete" 
mineralized salt are provided in the 1977 Annual Report of 
dAT. This report summarizes the results of a 4-year trial 
comparing salt alone to salt plus minerals. The addition of 

Typical Colombian salt trough under thatch roof. Extremely low 
soil fertility contributes to a complex of mineral deficiencies in the 
forage. On the author's ranch, phosphorus, calcium, sodium, zinc, 
copper, cobalt, and selenium are so deficient as to cause sickness 
and serious death loss in the cattle herd unless corrected in a mineral 
salt supplement. 

Salt trough hand hewn from a log is ready to install under a thatch 
roof. This trough will hold about 90 lb of mineral salt mix. Experimen- tal cattle herds receiving salt plus mineral produced 98% more 
weaned calf weight per cow than herds receiving salt only. Even so, 
few ranchers provide an adequate mineral supplement on a free- 
choice basis. 
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minerals to the supplement reduced abortions, increased 
average cow weight, reduced preweaning death loss of 
calves, increased calving percent, and increased weaning 
weight of calves. Abortions were reduced from 9.3% with salt 
to 0.75% with minerals. Death losses prior to weaning were 
19.2% with salt compared to 10.5% with minerals. Calves 
were weaned from 38.5% of cows on salt compared to 60.5% 
with minerals. Weaning weight of calves increased from 116 

kg (255 Ib) on salt to 147 kg (323 lb) with minerals. The 
average weight of calf per cow measured at 9 months of age 
was 98% higher for the herd with minerals. 

Even this does not tell the entire story, as there are several 
other animal health problems on ranches in the area around 
the Carimagua Station related to mineral nutrition. A prob- 
lem called "secadera" (wasting disease) accounts in one 
study for about 25% of death losses in the Colombian Llanos. 
Symptoms are similar to starvation. Almost any cowboy in 
the Llanos recognizes the disease, but research has not 
pinpointed either cause or treatment. There may even be 
more than one cause of the problem. This caused about 25% 
death loss in our own herd in 1977 and again in 1978 but 
disappeared when a minor element mix of cobalt, copper, 
zinc, iodine and selenium was added to our bone meal and 
salt mix early in 1979. 

Fractures of legs, spine, and pelvis are many times more 
prevalent than in the US. Ranches in the same area that have 
used a free choice mineral salt mix for several years report 
almost no fractures. 

Another peculiar problem is called "calambre" (nervous 
collapse). An animal being worked in the corral? will beginto 
tremble, lie down, and not be able to rise. It is usual to 
butcher these animals for meat because most die in about a 
week. A problem cafled "vaca inflada" (dropsy) affects preg- 
nant cows. The placenta fills with fluid containing calcium 
crystals. This usually results in loss of the calf and some- 
times the cow. Both these diseases have been studied by Dr. 
Charles Mullinax, DVM, who believes that both area resultof 
mineral imbalance or mineral deficiency, though specific 
cause has not yet been determined. 

Review of research literature indicates that animals suffer- 
ing from mineral deficiencies are weakened and may die of 
various unrelated infections. Some, including the author, 

feel that 50% or more of the death loss of cattle in the "LIa- 
nos" of Colombia is related to mineral deficiencies or 
imbalances. 

It Is Important to note that even with "best" technology, 
10% of the calves at the Carimagua Station die before wean- 
ing. This is excessive. The Carimagua mineral supplement 
has not been modified as a result of the Lebdosoekojo 
research and adds less than 2 ppm of copper and 3.5 ppm of 
zinc to the diet of range cattle. When these amounts are 
combined with levels in the forage as analysed by Lebdoso- 
ekojo, dietary levels reach only about 37 to 38% of recom- 
mended dietary levels. (N.A.C.). The author would be 
interested to see a research trial to determine whether the 
addition of more copper and zinc plus selenium and sulphur 
to the Carimagua supplement might improve health and 
reduce preweariing death losses. On our own ranch the 
addition of cobalt, copper, zinc, selenium, and iodine to the 
supplement has brought an unhealthy herd back to health. 

An idea of the prospectsfor increasing cattle production in 
the low, wet tropics is indicated by an analysis of current 
production compared to potential production in the Colom- 
bian Llanos principally by better nutrition. The Llanos has an 
area of about 18 million hectares (45 million acres). Cur- 
rently this area contains about 3 million head of cattle. 
Extraction rate is about 10%, so about 300,000 head are 
marketed each year. With better pastures plus better mineral 
nutrition, cattle numbers could reach 18 million head and the 
extraction rate could double to around 20% to provide about 
3,600,000 head for sale each year. 

The Llanos makes up only about 6% of the savanna grass- 
lands, and only 2% when tropical forest lands are also 
included, of the low, wet American tropics. 

Annual burning of "Ilanos" range is common in Colombia. 
This is an old practice, in fact, it occurred naturally before 
cattle were introduced to the area. Purpose of burning is to 
remove unpalatable grass and to encourage more palatable 
reg rowth. Cattle eat ash after a burn and this along with bone 
chewing are common symptoms of mineral deficiencies. 

Better mineral nutrition is an area of technology that can 
be applied quickly and for relatively low cost. It appears to 
the author to be imperative that more research effort be 
directed to this important field. 
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How a Forest Affects a Forage Crop 

William C. Krueger 

Forage production on forested rangelands is principally 
controlled by the trees making up the overstory. The trees 
exercise this control by modifying the complex interaction of 
light, heat, litter accumulation, and moisture. These environ- 
mental factors usually react within a continually changing 
ecosystem further influenced by fluctuations in weather, 
periodic logging, and grazing by livestock and wildlife. 

Forest overstory and understory vegetation occupy the 
land somewhat independently. The same tree canopy can 
exist over completely different understory vegetation under 
normal circumstances. In the Pacific Northwest we find nat- 
ural stands of ponderosa pine with an understory of nee- 
dleandthread grass or natural stands of ponderosa pine with 
an understory of ninebark. On the other hand, similar under- 
story stands can exist beneath adifferentoverstory. We have 
stands of ponderosa pine/ninebark as indicated above, but 
on different sites we can find Douglas-fir as the overstory 
dominant with ninebark and its associated species as the 
understory dominants. Each of these community types 
responds to environmental stresses differently with respect 
to absolute change but similarly in the nature of change to a 
specific pressure. When the community type or habitat type 
is known, specific responses to management can be defined. 
Within a community type, development or management of 
the overstory influences production, composition, and for- 
age value of the understory in a predictable fashion. Initial 
knowledge of the community type is necessary if actual 
predictions of response are to be made. 

Light 
A tree overstory has a direct influence on light received by 

understory vegetation. Some plant species grow and repro- 
duce best under high light intensities and others require 
some degree of shading for survival. Consequently, you 
wouldn't expect to find a shade tolerant plant such as mea- 
dowrue in a clearcut nor would you find bull thistle under a 
full canopy. Most grasses grow well in full light but can 
tolerate varying degrees of shade. 

A tree canopy reduces the total light received by under- 
story vegetation and filters light rays selectively. A decidu- 
ous tree canopy reduces the relative proportion of red and 
blue light rays, which are the most photosynthetically active 
rays. Light penetrating the canopy has proportional enrich- 
ment of orange, yellow, green and infra-red. Yellow and 
orange light are related to cell elongation, which partially 
explains elongation often seen in shaded plants. Infra-red 
interacts with red to control plant hormones and subsequent 
induction of morphological changes such as flowering. A 

coniferous tree canopy affects light quality similarly to a 
deciduous tree canopy but filters less of the red light. Conse- 
quently, light quality under the coniferous canopy is quite 
similar to that received in the open on a cloudy day. 

The specific ecological role of light quality is not well 
understood and isfrequently considered of little or no impor- 
tance. So little information is available that this conclusion 
seems premature. The change in light quality resulting from 
shading probably has little influence on presence or absence 
of most plant species but may well influence physiological 
and morphological characteristics of understory plants. 
Changes in these plant attributes could have significant 
bearing on nutritional value of understory forages, as will be 
discussed later. 

Light intensity is considered ecologically important. Reac- 
tions of plants to varying levels of light intensity are well 
known. The rate of photosynthesis depends on intensity of 
light until the plant is saturated. For cool-season plants, 
which usually dominate the understory of a forest, this 
occurs at about 20% of full sunlight for plants adapted to 
growth in open areas and about 10%of full sunlightfor plants 
adapted to shaded environments. Size and shape of plants or 
their leaves as well as orientation of leaves affect absorption 
of light. Under good photosynthetic conditions, products of 
photosynthesis accumulate and photosynthetic rate 
declines. Chloroplasts migrate within the leaf in relation to 
light intensity and wilt absorb varying percentages of light in 
relation to intensity. In general, shaded leaves are darker, 
thinner, lower in reflectivity, wider, oriented to light sources, 
have a thin cuticle and have larger chloroplasts than those in 
full sunlight. So it is clear that plants react to light and can 
adjust to maximize photosynthesis as long as a minimal 
amount of tight of the right quality is received. When light 
intensity is reduced below the saturation level of the leaves, 
production will decline. For example, at8%offull sunlight we 
would expect about 65% of full above-ground production 
and 25% of root growth for cool-season plants. So, if light 
was the only factor limiting to understory production we 
should see a steady state of production until light levels are 
reduced by about 80%. If we assume canopy cover to be 
uniformly proportional to light received by the understory, 
production would not decline until canopy coverage 
reached 80°h. The three dimensional nature of a tree canopy 
would actually cause 80% reduction of light at less than 80% 
cover. So, in a mature forest, reduction of incoming light by 
80% would probably occur at about 50% canopy coverage. 
Nevertheless, light intensity is probably of minimal impor- 
tance for production of cool-season plants until the canopy 
becomes quite dense. 

MoIsture and Temperature 
Plant growth is also limited by water and its interactions 

The article was submitted as Technical Paper No.5387. Oregon Agricultural 
Experiment Station, Corvallis. 

The author, formerly associate professor, Rangeland Resources Program, 
Oregon State University, Corvallis, is now chairman of the Range Science 
Department, Colorado State University, Fort Collins. 
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with temperature. As temperature increases, evapotranspi- 
ration increases as well. The short light rays of sunlight are 
absorbed and slowed to heat rays by soil, stems of vegeta- 
tion, rocks, and so forth. in full light the ambient temperature 
is higher than in the shade. As a result, plants in the open are 
about 10° F warmer in the day and about 10° F cooler at night 
than those in moderately shaded areas. Of course, absolute 
differences vary considerably. The optimum temperature 
range for photosynthesis of plants commonly found in the 
understory of eastern Oregon forests is about 70-95° F. So, 
as ambient temperatures in open and shaded areas fluctuate 
about this range, the relative advantage for productivity 
would also fluctuate. 

Since shaded areas are cooler with higher relative humid- 
ity, they would also provide for less evaporation than in open 
areas. Further, wind movement is reduced under a tree can- 
opy which reduces wind related dessication. However, water 
conservation in the cooler environment can be negated by 
water needs of the trees. Much water is used for transpiration 
of trees and considerable moisture can be intercepted by the 
canopy and never reach the ground. Furthermore, soil mois- 
ture levels in deep shade may be more critical because of 
reduced root systems of the understory and competition for 
moisture between overstory and understory plants. Overall, 
it appears that moisture or competition for moisture is the 
dominant force governing total yield of vegetation under 
typical forest-range canopies in eastern Oregon. But, during 
seasons when moisture is abundant, light and temperature 
may be the controlling factors. 

Changes in quantity and quality of light received by for- 
ages under a tree canopy do influence the annual growth 
cycle. Shaded plants tend to flower later in the growing 
season than those in the open. in fact, some shaded plants 
don't flower at all. Because of this later development, nutri- 
tional quality of shaded plants for grazers is superior to that 
of plants in the open when plants in these open areas begin 
to mature. At this time shaded plants are higher in protein, 
digestible energy and probably phosphorus and are thus 
more nutritious. Earlier in the season, plants in the open 
should be better sources of digestible energy and perhaps 
phosphorus than shaded plants but probably no differences 
will exist in protein levels. However, at this time plants in both 

environments should have sufficient nutrient levels to meet 
needs of lactating cows or growing steers. 

Relationships of Forages to Trees 
In mature stands of trees and those which have been 

unlogged for 15 or more years, the relationship between 
canopy cover and forage yield is not direct. Most forage yield 
reduction occurs by the time the canopy has reached 20 or 
30%. However, a recently thinned forest will have a direct 
relationship between canopy cover and forage yield. For 
every percent increase in canopy cover a corresponding 
decrease is found in forage yield. Afterthe roots of remaining 
trees establish in the interspaces left from tree removal, the 
relationship returns to that of a mature stand. Some shrubs 
will respond somewhat differently than herbaceous plants 
and increase with increased shading until competition for 
moisture and light cause reduction in these shrubs. 

No relationships between yield and tree cover have been 
found for forages growing under aspen trees, which is prob- 
ably related to both rooting patterns of aspen and the site 
characteristics where aspen grows. The clonal nature of 
aspen insures a fairly uniform distribution of roots wherever 
the stems appear, which coupled with fairly moist sites typi- 
cal of aspen communities suggests there is little opportunity 
for the aforementioned relationships to occur. Other work in 
which no relationships are found may be because of the 
limited range of canopies examined. Our work indicates no 
relationship between canopy of ponderosa pine and under- 
story vegetation when studies are restricted to a 20-50 per- 
cent range of canopy coverage. Further, yield of some forbs 
like pussytoes and goldenrod in Pacific Northwest condi- 
tions appears independent of canopy coverage. 

The most important feature of overstory/understory rela- 
tion is that there is no set response to all conditions. Accum- 
ulations of litter, particularly under ponderosa pine, can alter 
responses dramatically. If litter is not excessive, most situa- 
tions should fit one of the patterns identified, even though 
some may intergrade with others. By deciding which pattern 
of response is operating, and defining the community type, 
management responses should become more predictable 
and basic ecological responses can be separated from graz- 
ing responses. 

Think Calgary 
for 

February 
1982 



What Caused Those Terracettes? 

John C. Buckhouse and William C. Krueger 

"What caused those little terraces?" a student asked dur- 
ing one of our scheduled field trips. Another answered 
matter-of-factly, "Livestock." 

Conventional range management wisdom suggests that 
livestock overuse was indeed the cause. Stoddart, Smith, 
and Box in 1975 and Daubenmire in 1968 showed photos of 
terracettes in their textbooks. Both texts suggest that the 
terracettes are caused directly by livestock overuse. Clearly, 
the terracettes are used by livestock. We have seen livestock 

utilizing them to graze very steep slopes. Yet something 
nagged at the backs of our minds. 

I've got the answer," one of our fellow staff members 
declared. "It's right here in this 1972 article by Remington." 
With that he produced a paper dealing with creatures known 
as "side-hill gougers." It seems these beasts have the right or 
left set of legs shorter than the other side. Consequently, 
they are ideally suited to grazing on steep slopes. Their 
constant trailing around and around the mountain causes 
terracettes, the author maintained. 

By looking in textbooks on hill slopes processes, we found 
that terracettes, sometimes called cat steps, stock trails, 
etcetera, have long been a subject of controversy. As long 
ago as 1922, ødom suggested that these minature terraces 
stem from instability of the soil mantle. Hefeltthat they could 
be attributed to a whole succession of very small rotational 
slips along the slope. Others, such as Kerney in 1964, 
obtained evidence that terracette formation in Kent, Eng- 
land, post-dated woodland clearance in c. 1000 B.C. This, of 
course, suggests a land-use-triggered formation. 

Two recent textbooks contained the following statements. 
Young maintained in 1972: "That terracettes are primarily 
associated with trampling by cattle or sheep remains the 
most probable explanation [for their development]." On the 
other hand, Carson and Kirkby said in 1972 that, "Admit- 
tedly, on some slopes, the appearance of terracettes has 
been accentuated by the movement of sheep and other 
animals along them; but, since terracettes do occur in areas 
where animals are rare, it would seem that some other mech- 
anism is needed." 

After all that, whenever we visited "gouger" country, we 
watched the terracettes closely. Even though we never saw a 

"gouger," a pattern began to emerge. We rarely noticed 
terracettes on south or west exposures. In the Pacific 
Northwest, apparently classicial development occurs prim- 
arily on north slopes. 

We began working on the problem. Could we find areas 
where underlying rock strata, soil conditions, and/or soli- 
fluction of freezing and thawing soil particles would give us a 

Livestock trail cutting across terracettes. (Note cow on trail, cen 
ter of picture.) 

Terracettes which go nowhere. These end flush with an emerging 
rock face. 

Authors are associate professor, Rangeland Resources Program, Oregon 
State University, Corvallis, and professor and head, Department of Range 
Science, Colorado State University, Fort Collins, respectively. 
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better idea of how the terracettes in our region were formed? 
We took the following photographs to illustrate some of our 
observations. 

We have seen terracettes which end abruptly at the inter- 
face of a clearly different soil type. One would presume that if 
it were livestock alone that made these "trails" that they 
would continue on through both soil types. The first photo 
shows terracettes which go nowhere. The terracettes butt 
right up against a large rock. It seems unlikely that an animal 
would create a trail up to a rock, then back away from it. In 
other instances we have noticed terracette development on 
steep north slopes of the Columbia River Gorge, located 
between ledges which are bounded in between by rock, 
making livestock access virtually impossible. Finally, the 
second photo shows what are clearly livestock trails cross- 
ing a slope from a low saddle and continuing down toward 
water. The stock trails cross the terracettes at sharp angles 
as they lead from water to the pass! 

Our observations lead us to think thatat least in the Pacific 
Northwest, certain areas have geologic and climatic condi- 
tions that favor terracette development. Livestock do use 
these natural walkways, and in all likelihood accentuate 
them. However, we believe that they are fundamentally of 
natural origin. 
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Current Literature of Range 
Management 

This section has the objective of alerting SRM 
members and other readers of Rangelands on the 
availability of new, useful literature being published on 
applied range management. Your recommendations 
on making this bibliography more useful are 
requested. Also, the compilers request readers of Range- 
lands to suggest literature items—and preferably also 
contribute copies—for including in this section in 
subsequent issues. 

Beef Cattle Publications and Visual Materials: 1980 Listing; by Dixon 
D. Hubbard; 1980; USDA Misc. Pub. 1398; 88 p. (SEA- 
Extension, USDA, Room 5525-South Bldg., Washington, D.C. 
20250) Lists publications, visual materials, or resource persons 
in private organizations, state extension services, and land- 
grand colleges in the U.S. that maybe consulted for information 
on beef cattle. 

Beef Cattle Report—1981; by Neb. Agric. Expt. Sta. and Ext. Serv. 
personnel; 1981; Neb. Agric. Ext. Cir. EC 81 -218; 56 p. (Coop. 
Ext. Serv., Univ. of Neb., Lincoln Neb. 68503) Includes 27short 
reviews of research results and applications on beef cattle pro- 
duction in Nebraska; issued annually; directed to semi- 
technical audiences. 

A Bibliography of Bltterbrush (Purshia tridentata (Pursh) DC.) 
Annotated From 1967 to 1978; by Robert G. Clark and Carlton 
M. Britton; 1979; Ore. Agric. Expt. Sta. Bul. 640. 18 p. (Ore. 
Agric. Expt. Sta., Ore. State Univ., Corvallis, Ore. 97331) Recent 
literature on bitterbrush for both the academic and non- 
academic user; selected references are annotated; non- 
annotated selections appear in an appendix. 

Bioiogicai Weed Control In Montana; by Jim Story; 1979; Mon. Agric. 
Expt. Sta. Bul. 717; 15 p. (Mon. Agric. Expt. Sta., Mon. State 
Univ., Bozeman, Mon. 59715) Provides answers to questions 
frequently asked about biological weed control and update on 
the progress of using insects to control weeds in Montana. 

DepositIon of Herbicides from Fixed-Wing Aircraft; by J.B. Grum- 
bles, P.W. Jacoby, and WG. Wright; 1980; Down to Earth 
36:(3):9-17. (Dow Chemicals USA, Suite 600, 12700 Park Cen- 
tral, Dallas, Texas) Test compared the use of low volume-low 
pressure (L V-LP) aerial application techniques with conven- 
tional high volume procedures with emphasis on target area 
deposition and downwind movement of herbicides. 

Establishment, Survlvai, and Growth of Seiected Browse Species In 
a Ponderosa PIne Forest; by Donald A. Dietz, Daniel W. Uresk, 
Harold E. Messner, and Lowell C. McEwen; 1980; USDA, For. 
Serv. Res. Paper RM-219; 11 p. (Rocky Mtn. For, and Range 
Expt. Sta., 240 West Prospect St., Fort Collins, Cob. 80521) 
Establishment, survival, and growth of seven selected browse 
species using hand seeding and planting bare-root and con- 
tainerized stock. 

Food Habits and Nutrition of Mule Deer on Nevada Ranges; by Paul 
T. Tueller; 1979; Nev. Agric. Expt. Sta. Res. Rep. R128; 104 p. 
(Agric. Expt. Sta., Univ. of Nev., Reno, Nev. 89507) Furnishes 
basic information on the importance of various forage species 
and plant communities for the seasonal welfare of mule deer in 
Nevada and adjacent areas. 

Glyphosate is Highly Effective for Tree Injection; by W.F. Mann, Jr.; 
1979; USDA, For. Serv. Res. Paper SO-iSO; 7 p. (Southern For. 
Expt. Sta., T-10210, Postal Services Bldg., 701 Loyola Ave., New 
Orleans, La. 70113) Glyphosate proved most effective of the 
new herbicides tested in controlling unwanted hardwoods by 
tree injection. 

Harvesting Water for Agricultural, Wildlife, and Domestic Uses; by 
Gary W. Frasier 1980; J. Soil and Water Cons. 35(3):125-128. 
(USDA, SEA-AR, Southwest Rangeland Watershed Research 
Center, Tucson, Ariz. 85705) Collection and storage of precipi- 
tation from catchments of various designs with economic and 
application considerations. 

Irrigated Pasture Studies Utilizing Regar Bromegrass and Fawn Tall 
Fescue for Summer Grazing of Yearling Cross-bred Helfers; by 
Wesley J. Seamands and George E. Nelms; 1979; Wyo. Agric. 
Expt. Sta. Res. J. 144; 23 p. (Agric. Expt. Sta., Univ. of Wyo. 
Laramie, Wyo. 82070) Studied grazing capacity, recovery after 
grazing, production in terms of tonnage of herbage and pounds 
of beef per acre, tolerance to grazing, and winter hardiness of 
these two forage species. 

Irrigated Pastures for Range Livestock; by F.B. Gonn; 1979; Ore. 
Agric. Expt. Sta. Bul. 635; 15 p. (Agric. Expt. Sta. Ore. State 
Univ., Corvallis, Ore. 97331) Results from the Squaw Butte 
Expt. Sta. on the alternative uses of improved pastures and their 
management for range livestock. 

Livestock Grazing Management and Water Quality Protection; by 
Elbert Moore, Eric Janes, Floyd Kinsiriger, Kenneth Pitney, and 
John Sainsbury; 1979; U.S. Environ. Prot. Agency EPA 910/9- 
79-67; 147 p. (U.S.E.P.A., Region 10, 1200 Sixth Ave., Seattle, 
Wash. 98101) A state-of-the-art reference document on the 
potential water quality impacts associated with grazing and on 
practices and techniques for minimizing adverse effects. 

Management of Intermountain Meadows Symposium Proceedings; 
ed. by Ronald H. Delaney and John Borelli; 1979; Wyo. Agric. 
Expt. Sta. Res. J. 141; 221 p. (Agric. Expt. Sta., Univ. of Wyo.; 
Laramie, Wyo. 82070) Methods of increasing forage yields and 
forage quality in the management of Intermountain meadows 
and other similar wet areas. 

Management of Replacement Helfers for a High Reproductive and 
Calving Rate; by John R. Beverly and John C. Spitzer; 1980; 
Texas Agric. Ext. Bul. 1213; 11 p. (Tex. Agric. Ext. Serv., Texas 
A&M Univ., College Sta., Texas 77843) Presents a heifer man- 
agement plan including nutrition, breeding, special care, and 
assistance at calving. 

A New Look at Sheep for Colorado Ranchers and Farmers; by C. 
Kerry Gee; 1979; Cob. Agric. Expt. Sta. Gen. Ser. 981; 52 p. 
(Agric. Expt. Sta., Cob. State Univ., Fort Collins, Cob. 80521) 
Provides recent sheep industry statistics and estimates of 
investment, production, costs, and returns for existing and 
alternative management systems for sheep enterprises. 

Nutrient Content of Native Grasses on Sandy and Red Sandy Loam 
Range Sites in South Texas; by J.H. Everitt, MA. Alaniz, A.H. 
Gerbermann, and H.W. Gausman; 1980; USDA Agric. Res. 
Results ARR-S-7; 30 p. (USDA, SEA-AR, P.O. Box 267, 
Weslaco, Tex. 78596) Presents seasonal differences in crude 
protein and mineral contents and relates this to periods of 
critical deficiency for range cattle. 

Plains Bluestem Seed Harvesting and Handling; by R.L. Dairymple; 
1979; Noble Found. Pub. PB-N79; 12 p. (Noble Foundation, 
Route 1, Ardmore, OkIa. 73041) Outlines procedures for har- 
vesting and processing plains bluestem seed; seed 

Compiled by John F Vallentine, professor of range science, and members of 
the Range Club. Brigham Young University. Provo, Utah 84602 
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characteristics and yields are discussed. 

Plant Nutrition: Magnesium and Hypomagnesemia in Animals; by 
D.B. Hannaway, L.P. Bush, and J.E. Leggett; 1980; Ky. Agric. 
Expt. Sta. Bul. 716; 90p. (Agric. Expt. Sta., Univ. of Ky., Lexing- 
ton, Ky. 40546) Directs historical and present-day concepts of 
magnesium uptake and metabolism to the reduction of grass 
tetany problems in livestock. 

Plants Poisonous to Livestock in the Western States; by L.F. James, 
R.F. Keeler, A.E. Johnson, M.C. Williams, E.H. Cronin, and J.D. 
Olsen; 1980; USDA Agric. Info. Bul. 415; 90 P. (USDA, SEA-AR, 
Poisonous Plant Res. Lab., Logan, Utah 84322) Provides in for- 
mation on plant ecology, symptoms and effects on livestock, 
and management to reduce losses from 30 poisonous plants in 
the western U.S.; includes color photographs and distribution 
maps; supersedes Agric. Info. Bul. 327. 

Poisonous Plants of the Southern United States; by A.H. Kates, D.E. 
Davis, John McCormack, and James F. Miller; 1980; Tex. Agric. 
Ext. Bul. 1271; 31 p. (Ext. PubI. Ed., Univ. of Ga., Ga. Coopera- 
tive Ext. Serv., Athens, Ga. 30602) Describes 47 poisonous 
plants of southeastern U.S.; includes color photographs; toxi- 
city, symptoms, and treatments are listed for livestock. 

Profit Potential and Risks in Forage-Beef Production, Texas Gulf 
Coast; by C. Richard Shumway, Tesfaye Gebremeskel, and 
Marvin E. Riewe; 1980; Texas Agric. Expt. Sta. Misc. Pub. 1452; 
28 p. (Agric. Expt. Sta., Texas A&M Univ., College Sta., Tex. 
77843) Examines the profitability of various pasture and cow 
herd management practices on improved pasture. 

Seed Metering and Placement Devices for Rangeland Seeder; by 
I-l.T. Wiedemann, J.H. Brock, C.E. Fisher, and B.T. Cross; 1979; 
Trans. Amer. Soc. Agr. Eng. 22(5): 972-977. (Tex. Agric. Expt. 
Sta., Vernon, Tex. 76384) Report of research todevelopasuita- 
ble seeder for rough, root-plowed ran geland. 

Selected Bibliography of the Phenoxy Herbicides. IX. Toxicological 
and Physiological Effects of 2,4-D; by J.D. Diaz-Colon and R.W. 
Bovey; 1980; Tex. Agric. Expt. Sta. Misc. Pub. 1454; 92 p. (Agric. 
Expt. Sta., Texas A&M Univ., College Sta., Tex. 77843) Lists 
references on the toxic effects and other health aspects asso- 
ciated with 2,4-D; references listed by author; subject index 
included; no abstracts or annotations included. 

South Dakota Range and Pasture Judging Handbook; by James R. 
Johnson, Charles M. Schumacher, and Gilbert G. Bierwagen; 
1979; 5. Dak. Agric. Ext. Cir. 731; 25p. (Agric. Ext. Serv., S. Dak. 
State Univ., Brookings S. Dak. 57006) Provides guidelines and 
scorecards for range and pasture judging with emphasis on 
South Dakota. 

Winter Diets of Elk and Deer In the Blue Mountains, Oregon; by Jon 
Skovlin and Martin Vavra; 1979; USDA, For. Serv. Res. Paper 
PNW-260; 21 P. (Pacific Northwest For. and Range Expt. Sta., 
809 N.E. 6th Ave., Portland, Ore. 97232)Reports botanical com- 
position of the diets, forage competition, and animal interaction 
and behavior of elk and deer. 

SOCIETY FOR RANGE MANAGEMENT 
Comparative Operating Statement to Budget 

February 28, 1981 

Income item Actual income Budget Expense item Actual expense Budget 

1. Membership 
2. Subscriptions 
3. Advertising 
4. Page charges 
5. Jewelry 
6. Publications 
7. Interest 
8. Annual meeting 
9. Accreditation 

10. Donations 
11. Certification 
12. Overhead 
13. Miscellaneous 
14. Employment service 
15. Reprints 
16. Postage 

Assets: trust accounts 

1. Life membership 
2. Building lease 
3. Building blocks 

$38,862.55 
14,013.05 

518.86 
2,399.00 

16.13 
1,653.25 

00.00 
00.00 
00.00 

324.00 
25.00 

3.27 
200.00 
20.00 

1,255.63 
14.22 

2,300.00 

$180,673 
46,000 
2,500 

18,000 
325 

20,000 
1,100 

18,000 
1,500 
3,000 

500 
200 
500 

00.00 
00.00 
00.00 

$ 292,298 

4,000 
14,100 

200 

$18,300 

1. Payroll 
2. Payroll taxes 
3. Employee insurance 
4. Dues & subscriptions 
5. Interest 
6. Postage & handling 
7. Stationery & supplies 
8. Travel 
9. Telephone 

10. Equip. maintenance 
11. Legal & accounting 
12. Monetary exchange 
13. Printing 
14. Jewelry 
15. Awards & displays 
16. Annual meeting 
17. Equipment lease 
18. Building insurance 
19. Repairs & maint. 
20. Utilities 
21. Property & other tax 
22. Accreditation 
23. Certification 
24. Miscellaneous 
25. Committee expense 

$16,565.12 
888.49 
187.56 

00.00 
00.00 

2,282.15 
1,827.17 
1,759.75 

498.92 
1,500.00 

00.00 
00.00 

11,314.85 
378.50 

1,122.00 
1,219.50 

782.56 
00.00 

285.45 
653.17 

1,693.69 
231.51 

00.00 
60.59 
65.92 

$ 96,872 
6,780 
1,200 

400 
10.500 
15,000 
8,000 

10,000 
5,000 
3,600 

750 
1,000 

63,400 
500 

1,000 
5,000 

12,000 
1,100 
2,500 
3,200 
4,000 

00 
200 

9,700 
3,000 

$264,702 

Capital Investments 
1. Typesetter 
2. Building (principle) 

330.00 
579.28 

4,000 
5.304 

Totals $61,604.96 $310,598 $44,226.18 $274,006 
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Legislative Log 
After Congress convened on January 5, 1981, much time was devoted to reorganization of commit- 

tees, especially in the Senate. 
The Republicans have a majority of seven in the new Senate. Although the House is still in control of 

Democrats by a 243 to 192 margin, there is much evidence that the philosophy has changed enough to 
narrow future voting advantages by parties. 

Organization and plans for committees continued well beyond the January 20 inauguration. 
President Reagan presented his economic message to a joint session of Congress on February 18, 

1981. Some committees were awaiting this message before holding hearings. Several appropriation and 
other hearings were scheduled soon after the message. 

One provision in the economic message calls for recovery of clearly allowable costs from users of 
federal projects, which probably will be accepted by the congress and the public. However, more 

complicated are areas where reductions will bring long-term costs. To data there are indications that the 
administration is attempting to avoid major reductions that will lead to resource depletion. However, the 

struggle for additional billi9ns of reduction is not over. It is doubtful that Natural Resources will be 

targeted for more than their fair share—a target not easily determined. Some observers believe that the 

struggle for priorities, and a final budget, will continue well to the summer. Predictions by informed 
observers are that the administration will get most of their objectives both in budget reductions and tax 
cuts. 

A few of the more important legislative items follow. 

Proposed Bill Description of Bill Status as of March 6, 1981 

House Joint Reso- 
lution 7. 

Rep. Douglas 
Applegate (Ohio) 

H.R. 830 
Rep. James 
Collins 
(Texas) 
and 
H.R. 972 
Rep. Tennyson 
Guyer (Ohio); 

Clean Air Act Study. This resolution introduced 
on January 6 proposes a Presidential Commis- 
sion to study full implications of compliancewith 
the Clean Air Act. The commission would have 
the responsibility of adjusting criteria that are 
used in monitoring air quality. 

This proposed bill abolishes the Departments of 
Energy as does H.R. 972. 

This proposal was sent to the Energy and Com- 
merce Committee. 

H.R. 830 was referred to the Committee on 
Government Operations H.R. 972 was referred 
jointly to the committees on Government Opera- 
tions and Rules. 

S. 1996 Provides for a 5-year pilot program to encourage 
the efficient use of wood residues, especially new 
and innovative approaches. Applicable to both 
private and public lands. 

Signed into law by President Carter on 
December 19, 1980. This was overlooked for the 
February issue. Many of our readers may wish to 
know of this pilot program. 

H.R. 1956 
Rep. DeLaGarza 
for himself 
and 16 others 

Cited as the Animal Damage Control Act of 1981. 

This proposed bill would amend the act of March 
2, 1931, which requires the Secretary of Interior 
in cooperation with the Secretary of Agriculture, 
to implement a program for animal damage con- 
trol and for other purposes. The thrust of the bill 
would be to reduce losses to livestock as a result 
of predators. 

H.R. 1956 was referred to the Committee on Agri- 
culture. 

Senate Joint 
Resolution #6. 
Senator Alan 
Cranston (Calif.) 

This is a joint resolution aimed at establishing a 
national policy for the taking of predatory or sca- 
venging mammals and birds on public lands and 
for other purposes. This resolution generally 
prohibits the taking of predators and scavengers. 

S.2. Resolution 6 was referred to the Committee 
on Environment and Public Works. 

During this session the U.S. Congress is expected to hold oversight hearings concerning reauthoriza- 
tion of the clean water act which expires in 1982. 



President 's 
Notes 

Treasures In Tulsa 
The SAM annual meeting in Tulsa was a most pleasant and 

productive time. A grateful Society extends many, many 
thanks to all those who worked so hard in planning and 
presenting it. Those who ever have enjoyed Canadian hospi- 
tality already are planning and saving for the 1982 annual 
meeting in Calgary. 

Not only do SAM meetings provide for transacting busi- 
ness and gaining new information, but also the opportunity 
to renew old acquaintances and to meet new friends in the 
profession. A chance meeting in aTulsaelevatorfollowed by 
a few minutes' visit later introduced me to a remarkable 
person and a new look at range management that alone 
would have made the entire week worthwhile. Years of expe- 
rience have made me sure that you can scratch the surface of 
almost any range person and discover a living treasure. 

We Hope for a Problem 
In this issue is published the very useful Mini Directory of 

SAM society and Section officers and committees. I want to 
say a special word of congratulations to those elected, 
thanks to those who have volunteered to serve, and of regret 
that there are so many more good people than can be named 
to committees. There are already discussions of increasing 
size of committees to encourage broader participation. In 

the meantime, I remind you that SRM committee meetings 
are open to all members, and I invite each of you to attend 
and participate in committee meetings of interest to you. 
Adequate space may become a problem (I hope it does.) and 
cause us to arrange larger facilities. 

This policy should encourage full attendance by commit- 
tee members, substantive agendas, orderly proceedings, 
and early arrival to claim space available. It should better 
acquaint members with committee activity and, by register- 
ing presence, provide a list of potential committee members 
with proven interest, knowledge, and attendance. We can 
more happily deal with problems of overparticipation than 
lack of it. You and SRM will benefit by your participation. 

We will be investing additional effort to make committee 
work a yearlong activity with definite objectives and time 
goals for achieving them to reduce the human tendency to 
do committee work just prior to or during meetings and 
sometimes not get it done on time or in the best way. With 
increasing travel costs and constraints, we need to study 
how SAM work can be performed most efficiently and eco- 
nomically while together and apart. 
A High Priority Task 

The SRM board has placed a high priority on public infor- 
mation that will increase awareness and appreciation of our 
profession. This will require sensitivity to publicity oppor- 
tunities at local, Section, and Society levels and concrete 
plans and action to translate goals into reality. Newspapers, 
other print media, radio, television, work with school, 
church, civic, youth, and special interest groups—all are 

vehicles for carrying the message to the public which so 
much affects our destiny. 

This effort will require compiling lists of local, regional, 
national and international media for press releases and 
designating persons to undertake the responsibility or 
develop the skills if not already in place to fulfill opportuni- 
ties in a timely and effective manner. There must be com- 
munication of newsworthy items about rangelands and 
range people up, down, and sideways. Society and Section 
information and Education committees will need to take the 
lead in this endeavor, but the encouragement and assistance 
of all officers and members is essential if the best result is to 
be attained. It is time to bite the bullet and get with it or 
become a closed fraternity and forego the support of those 
unaware of our accomplishments. 

Most SAM members are active in one or more societies and 
other organizations which from time to time agree on certain 
goals, policies, or projects. By our active participation in and 
close communication and cooperation with these other 
groups, we can identify those opportunities and multiply our 
effectiveness by conjoint action. There are none that we 
could or should agree and work with on every issue, but we 
certainly can work wholesomely on areas of agreement. Our 
Affiliations Committee and Executive Secretary worked dili- 
gently on this matter, but many of us have an opportunity to 
amplify these efforts and results—John Merrill, President, 
SAM 

Notes from 

Denver 

Tulsa is History 
The 34th Annual Meeting of the Society was a smashing 

success despite last minute changes in the headquarters 
hotel and Federal restrictions on travel. About 950 members 
and guests were registered. All of the programs and activities 
functioned smoothly and efficiently, thanks to Frank Thet- 
ford and the K-O Section. The banquet was highlighted by 
good food and good entertainment; Dick Whetsell received 
the Aenner Award and W.R. Chap/me received a special 
award (and a standing ovation!) for "highest service" to the 
profession. Dma Jackson in Ranger, Texas, was the lucky 
winner of the beautiful filly donated by Dub Wa/drip" and 
Spade Ranches. 

It was not all play and no work—Society Committees and 
the Advisory Council conducted meetings and workshops, 
and the Board of Directors met for a total of 24 hours. 

Blsmarck is Next—Then Calgary 
The agenda and registration form for Bismarck are 

included in this issue of Ran ge/ands—make plans NOW to 
attend and get your reservations in early! Russ Lorenz, Jim 
Kramer, and others in the Northern Great Plains Section 
have worked hard and long to assure the success of the 
Summer Meeting. 

The 35th Annual Meeting scheduled for Calgary promises 
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to be an exciting event. Plans and activities associated with 
the meeting are progressing rapidly under the able leader- 
ship of Co-chairmen Larry Welsh and Dan Milligan. Those of 
you who attended the last meeting of the Society in Calgary 
in 1969 will surely remember the magnificent hospitality of 
the Canadians and the superb program of events, It's not too 
early to mark your calendar for February 8-12, 1982, and 
begin to plan your participation. 

Membership Suspension 
Our January computer printout of unpaid members 

resulted in suspension of 1,883 members. A letter was sent 
on February 5 from President Harold Heady to each sus- 
pended member. Fortunately, our computer list was wrong 
and several members responded to the letter with proof that 
they had indeed paid their dues. Many others have renewed 
their membership since January. However, the Society still 
lost a significant number of members, but many Sections are 
personally contacting these to convince them to retain their 
membership. 

Confessions of an Executive Secretary 
Several members of SRM have rightfully complained to 

this office and to the Board of Directors (it showed in my 
performance evaluation!) about errors occurring in their 
membership records and delays in responding to correspon- 
dence. We are guilty of errors of omission and commission. 
When the Board of Directors authorized improved and 
expanded automation of membership and financial records 
at the Summer Meeting in August, 1980, both I and the 
Denver office staff spent hours and hours with our computer 
contractor in developing and converting to the new system. 
Simultaneously, we had to develop a new computer - 
oriented budgeting and accounting system which could be 
automated. We devised new forms. We began to receive our 
first printouts from the new system in Decemberforfinancial 
records and in January for membership records. Some 
errors were inevitable. 

As any institution or organization can tell you, the change- 
over from one data processing system to another is always a 
time of considerable strain for the organization's entire staff. 
We were under a great deal of pressure just to keep daily 
operations flowing smoothly, and unfortunately, simply did 
not have sufficient time to attend to every office detail in a 
complete and satisfactory manner. 

We are still learning how to use the new system but we 
anticipate much greater efficiency, fewer errors, and 
improved responsiveness to you in the very near future. 

Ten Commandments 
The following commandmentsfor running an organization 

successfully are adapted from those printed in Association 
Trends and have been slightly modified to fit the Society for 
Range Management: 

1. Make sure Member needs are: Recognized, Adopted, 
Communicated, Fulfilled. Research will help us start, then 
goals should be established accordingly. 

2. Estimate financial requirements carefully, based on 
program goals, functions, activities, and people needed. 
Don't act hastily in preparing or revising a budget. 

3. Don't be chintzy about staff personnel, either in 
numbers or in remuneration. You get what you pay for, or 
you make changes. On the other hand, don't go overboard 
comparatively. 

4. Probably the most prominent factor influencing suc- 
cess, or lack of it, is Communications among staff, members, 
and policy makers. So the commandment is inaugurate 
Communications at the outset and perpetuate them forever. 

5. Planning is fundamental. Functions of the organiza- 
tion should be carefully planned, including the what, how, 
when, and how much, based on policy set bythe Board. This 
includes planned presentations of every type, to Board, 
Committees, and ran k-and-file members. 

6. Don't look over the shoulder of staff executives, or 
those who report to them. A word to the elected leadership: 
you go to great pains and expense tofind the ultimate execu- 
tive who has the leadership, experience, savvy, and ability to 
be chief executive officer (CEO), so let him do the job. And 
CEO's, do likewise. 

7. Don't appoint too many committees, either at the 
beginning or during the progress and growth of the organi- 
zation. Appointing committees just to soak up members and 
give them titles is wasteful and mostly ineffective. Be selec- 
tive in both Committee and member choices. 

8. Every Section should be incorporated to protect the 
organization and its members. Every Section should revise 
its bylaws to hitch-hike (notice we don't say conform) on 
those of the parent Society. 

9. Give the staff plenty of confidence, time, and leeway. 
Too often staff executives and their personnel fall down 
because of hasty decisions of higher-ups. An emergency or 
crisis situation then occurs and the firefighting begins; and 
emergencies often mean too little time was given to plan- 
ning. Gear the staff for fire prevention. 

10. Build a two-way street between the parent Society and 
Sections. Cultivate good relationships both ways. Our ulti- 
mate goals are primarily the same, so communicate the fact 
in both directions, intelligently and often—Floyd E. Kinsin- 
ger, Executive Secretary, SRM 

Freeman's Gripes and Remarks 
No gripes! But I do want to comment on a couple of things 

that happened at the annual meeting in Tulsa. First, it was a 
very good meeting even if it did get awful cold one day. 

It was very heart warming to see the spontaneous appreci- 
ation and applause at the banquet when the Society pres- 
ented a Special Award to W.R. Chapline, 90, for a lifetime of 
work and devotion to range and range management. The 
entire group in attendance gave him a standing ovation twice 
during this part of the program. Congratulations, Chappie! 

While I was attending a meeting of the Producer Affairs 
Committee one afternoon and listening to what was being 
said of how the Committee could be more effective, the 
subject of stewardship came up. Dave Fischbach of South 
Dakota said, "You know, land is not what we inherit from our 
parents—but what we borrow from our children." To methat 
says it all. 

Members round about 
Dan Renteria retired Jan. 9, 1981, after 30 years of service 

with the Bureau of Indian Affairs. When he retired he was 
assistant director of the Water and Land Resources Division 
in the Bureau's Washington, D.C., office. He served as range 
conservationist on various Indian Reservations, and spent 
one year in Chile, S.A., with the Food and Agriculture Organ- 
ization of the U.N. as a technical land use planner. A gradu- 
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ate of the University of Wyoming, '51, Dan plans to retire in 
Albuquerque, New Mexico. 

The proceedings will be available on February 20 and is 
priced at $49.50. The publication may be ordered directly 
from ASAE, P.O. Box 410, St. Joseph, Ml 49085. 

RARE FIND 
The North American Prairie 

J.E. Weaver 

A limited number of uncirculated copies of The North 
American Prairie by i.E. Weaver are available. This classic 
book has been out of print over 25 years and the oppor- 
tunity to purchase a new copy is unique. Due to the 
limited supply available, only one copy per person will 
be honored. 

Send check or money order for $26 ($25 plus $1 mailing 
and handling) to: UNL Range Management Club, 279 
Plant Science, University of Nebraska-Lincoln, Lincoln, 
Nebraska 68583. 

New Publication Available 
Proceedings Grazing Management Systems for 

Southwest Rangelands Symposium 
183 pages, $5.00 

interest in livestock grazing management systems has 
increased dramatically in the last two decades. it is said by 
some that livestock grazing destroys rangelands; by others, 
that it improves rangelands when basic principles of plant 
growth requirements and land production capability are 
followed. 

The purpose of this symposium was to provide a forum to 
discuss the pro's and con's and principles of grazing man- 
agement systems. The ideas. presented have applicability 
universally, not just for the Southwest, and should be useful 
to ranchers, Federal and State agency personnel, scientists, 
college professors, and students. For your copy contact: 
Society for Range Management, 2760 W. 5th Ave., Denver, 
Cob. 80204. 

This symposium was organized and conducted by the 
Range Improvement Task Force, New Mexico State Univer- 
sity. Five hundred copies of the Proceedings were gener- 
ously donated to SRM by the Range improvement Task 
Force for sale to our members. This donation is gratefully 
acknowledged. 

New Livestock Waste Proceedings 
Released 

The American Society of Agricultural Engineers has pub- 
lished the proceedings of the Fourth International Sympo- 
sium on Livestock Wastes. The proceedings are titled 
Livestock Wastes: A Renewable Resource. The conference, 
held in Amarillo, Texas, April 15-17, 1980, was sponsored by 
ASAE and 27 cooperating organizations. 

The 450-page, hardbound book contains 116 papers that 
encompass broad aspects of the subject: processing manure 
for feed, methane production, land application, lagoons, 
runoff, odors, economics, stabilization treatment, collection 
and transport, storage, and solid-liquid separation. Papers 
were reviewed by an editorial committee. 

SRM Publications 
2760 West Fffth Avenue 

Denver, CO 80204 

Rangeland Plant Physiology @ $14.50.... _________ 

Special Management Needs of Alpine Ecosystems @ $4.50 

Rangeland Reference Areas @ $2.00 __________ 

Glossary of Terms @ $1.50 _________ 
Jornada Experimental Range @ $2.50. __________ 

Proceedings: First International Rangeland Congress 
$72.00 __________ 

Proceedings: Grazing Management Systems for South- 
west Rangeland Symposium @$5.00 
Public Rangelands and Federal Policy @$ 1.00 

Arid Shrublands: Proceedings, US/ Australia Workshop 
#3 $3.50 

Impact of Herbivores on Arid and Semiarid Rangelands: 
Proceedings, US/Australia Workshop #2 $10.00 

Rangeland Ecosystem Evaluation and Management: 
Proceedings. US/Australia Workshop #4 @$I0.00 

Rack issues JRM (ifavailable): Used copies @ $l.50_ 
New @ $3.00_ _________ 
JRM Vol. 31 to 33 @ $4.66 _________ 
JRM Vol. 34@$6.00 _______ 
Index for JRM Vol. 1-10 @ $1.00 _________ 
Index for JRM Vol. 10-20 @$ 1.00 _________ 
Set of both indices @ $2.00 __________ 

Abstracts of Papers Presented at the First International 
Rangeland Congress @ $3.00 _________ 

Abstracts of papers presented at SRM Annual Meetings 
available for the years shown: please indicate the number of 
copies wanted for each issue. 

1969 @ $1.00 _________ 
1970@$I.00 ________ 
1971 @ $1.00 _________ 
l976@SI.OO ________ 
1977 @$l.50 __________ 
1978 @ $1.50 _________ 
1979 @ $3.00 _______ 
1980 @ $3.00 _______ 
1981 @ $3.00 _______ 

Iota! co,t 

Name — 

Address 

City 

US currency only 

State Zip 
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5Q14/( awiird 1981 
Frederic G. Reirner AwarcC Outstamlthq Aclvievernemt Awarc( 

FeLlow AwctrcI 

WILLIAM C. "DICK" 
WHETSELL 
In recognition for his outstand- 
ing application of good range 
management for livestock pro- 
duction, private recreation, and 

improved wildlife habitat and for 
untiring efforts over many years 
in working with organizations, 
ranchers, and students in pro- 
moting better range manage- 
ment. 

JAY R. BENTLEY 
In recognition of his outstanding 
service to the Society for Range 
Management, where he has held 
numerous offices and assign- 
ments in both the California 
Section and the parent organ iza- 
tion. He rendered effective ser- 
vice as Vice-Chairman of the 
Steering Committee for the First 
International Rangeland Con- 
gress and, ps Co-Chairman for 
the 33rd Annual Meeting and 
chairman of the Annual Meeting 
Handbook Committee, went 
beyond normal expectation by 
developing a detailed handbook 
and accounting procedure for 
future meetings. 

F. ROBERT GARTNER 
In recognition for his dedicated 
service to the Society for Range 
Management. He has served as 
Director of the Society as well as 
in other offices and committee 
assignments in the parent 
Society and South Dakota Sec- 
tion. In addition to his activities 
as scientist and educator, he 
developed educational materials 
as regional coordinator for the 
SRM-Old West Regional Com- 
mission programs which were 
successful in bringing range 
management and SRM to a wide 
cross section of the public. 

FORREST A. SNEVA 
In recognition for his continuous 
outstanding achievement in 
range research. His work on a 
variety of problems has not only 
contributed practical information 
widely used for improved man- 
agement of rangelands in the 
Great Basin but has expanded 
the scientific basis of range man- 
agement in general. 

SHARP BROS. SEED CO. 
In recognition for the outstand- 
ing achievement of this organiza- 
tion in the production, 
processing, and marketing of 
native and introduced plants for 
range seeding and for its contin- 
uing efforts to promote better 
range management and resource 
use among its clients. 

DONALD W. HEDRICK 
In recognition of his dedicated 
service to the Society for Range 
Management and to the range 
management profession. He has 
held numerous offices and 
assignments in both the Califor- 
nia Section and the parent 
Society, notably as a Director of 
SRM and Program Chairman for 
the 1960 and 1980 Annual 
Meetings. 

FLOYD D. LARSON 
In recognition for his dedicated 
service to the Society for Range 
Management and its programs. 
He was a Charter and Life 
Member of the Society and 
served as its seventh President. 
He worked diligently both in the 
United States and in the Middle 
East to bring increased aware- 
ness of range management and 
recognition of the Society for 
Range Management. 
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Certified Range Management Consultants 
Certified by the Society for Range Management 

E. William Anderson 
1509 Hemlock 
Lake Oswego, OR 97034 

John L. Artz 
Natural Resource Unit 
Room 5925 South Bldg. 
Washington, D.C. 20250 

Thomas E. Bedell 
Ext. Rangeland Rs. Specialist 
Oregon State University 
Corvallis, OR 97331 

Thadis W. Box 
College of Natural Resources 
Utah State University 
Logan, UT 84322 

Ralph S. Cole 
1645 32nd St. 
Rapid City, S.D. 57701 

C. Wayne Cook 
Dept. of Range Science 
Colorado State University 
Ft. Collins, CO 80523 

Donald D. Dwyer 
Range Science Department 
UMC 52 
Utah State University 
Logan, UT 84322 

Marion Everhart 
6341 N. 82nd Way 
Scottsdale, AZ 85253 

Dillard Gates 
3514 N.W. McKinnley Dr. 
Corvallis, OR 97330 

Grant A. Harris 
N.E. 1615 Upper Dr. 
Pullman, WA 99163 

Donald Hyder 
1008 E. Elizabeth 
Ft. Collins, CO 80524 

Walter Lindley 
Rt 8 Box 180A 
Silver City, N.M. 88061 

Robert W. Lodge 
PFRA Motherwell Bldg. 
Regina, Sask., Canada S4P-0R5 

Niels Leroy Martin 
P.O. Box 648 
Mancos, CO 81328 

John L. McLain 
340 N. Minnesota 
Carson City, NV 89701 

Jeff Powell 
Rt. 4 Box 174 
Stillwater, OK 74074 

James Preston 
P.O. Box 394 
Homer, AK 99603 

C.E. Shannon 
P.O. Box 238 
Alpine, TX 79830 

Paul Tueller 
Renewable Resource Center 
University of Nevada 
Reno, NV 89507 

Joseph Wirak 
2915 Central Ave. 
Great Falls, MT 59781 

John Workman 
Dept. of Range Science 
Utah State University 
Logan, UT 84322 

Lewis Yarlett 
808 N.W. 39th Dr. 
Gainesville, FL 32605 

Applications must be submitted by October 1, 1981, to be 
considered for certification in 1982. Applications Forms and 
Procedures for Certification in 1982 are available by request to 
the Executive Secretary. The Procedures have been revised, 
especially to include more detail on eligibility requirements, 
and are published in the April issue of Range/ands.The Certifi- 
cation Panel welcomes suggestions for further revision, which 
should be sent to the Executive Secretary. 
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OFFICERS* 
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President: JOHN L. MERRILL, Rt. 1 Box 54, Crowley, TX 76036, 
home 817-297-1740, office 817-921-7145 

1st. Vice-President: JOHN W. BOHNING, P.O. Box 441 Prescott, AZ 
86301, home 602-445-7816, office 602-445-1762 

Past President: HAROLD F. HEADY, 1864 Capistrano Ave., Berke- 

ley, CA 94707, home 415-527-3820, office 415-642-0143 
Executive Secretary: FLOYD E. KINSINGER, 2760 West Fifth Ave., 

Denver, CO 80204, office 303-571-0174, home 303-797-1261 

DIRECTORS 
Term expires 1982: 

JACK R. MILLER, 7110 Siesta Dr. Missoula, MT 59801, home 
406-721-3929, office 406-329-3286 

S. CLARK MARTIN, 4402 E. 6th St., Tucson, AZ 85711, home 
602-881-5124, office 602-626-4586 

Term expires 1983: 
FEE BUSBY, Route 2, 1-A, Laramie, WY 80071, office 307-766- 

2263 
S. WESLEY HYATT, Box 49, Hyattsvi lie, WY 82428, home 307-469- 

2310 
Term expires 1984: 

DONALD JOHNSON, Toledanos No. 15, Villa Satelite, Hermosillo, 
Sonora, Mexico, 70-621-40851 

ALASTAIR McLEAN, 3015 Ord Road, Kamloops, B.C., Canada, 
V2B-8A9, 604-955-6185 

ADVISORY COUNCIL 
President: GARY B. DONART, Animal and Range Sciences, New 

Mexico State University, Las Cruces, NM 88003, office 505-646- 
2518, home 505-522-0753 

President Elect: ART ARMBRUST, Sharp Bros Seed Co., Healy, 
Kansas 67850 

President, President Elect, and Past President of each Section: See 
list of Section Officers 

AFFI LIATI ONS 
DOUGLAS A. JOHNSON, (Chrp.), Crops Research Lab., Utah State 

University, UMC 63, Logan, UT 84322 
American Association for the Advancement of Science: GARY 

EVANS,2652 Conquest Place, Herndon, VA 22072 
American Forage and Grassland Council: LOWELL MOSER, Keim 

Hall, E. Campus. University of Nebraska, Lincoln, Nebraska 68583 
American Society of Agronomy: ROBERT BARNES, USDA-SEA- 

AR-Nat'l. Program Staff, 411/005 Beltsville, Agriculture Res. Ctr., 
Beltsvitle, MD 20750, DOUGLAS A. JOHNSON, Crops Research 
Lab., USU, UMC 63, Logan, UT 84322 

Animal Science Society of America: MARTIN VAVRA, Eastern 
Oregon Exp. Sta., Union, OR 97883 

Ecological Society of America: WILLIAM A. LAYCOCK, 130 Fairway 
Lane, Fort Collins, CO 80525 

Intersociety Committee on Plant Terminology: THOMAS K. 

EAMAN, 2080 Braun Dr., Golden, CO 80401 
National Association of Conservation Districts: ROBERT C. BAUM, 

NACD, Suite 207, 831 Lancaster Dr. NE, Salem, OR 97301 
Natural Resources Council of America: CLARE HENDEE, 4812 

Essex Ave., Chevy Chase, MD 20015 
Soil Conservation Society of America, LARRY D. DAVIS, SCSA, 

7515 N.E. Ankeney Road, Ankeney, IA 50021 

The term of office of all elected officers and directors begins in February of 
each year during the Society's annual meeting. 

Weed Science Society of America: RAY EVANS, SEA-AR Renewable 
Resources Center, 920 Valley Rd., Reno, NV 89502 

Board Representative: FLOYD E. KINSINGER, 2760 W. 5th Ave., 
Denver, CO 80204 

ANNUAL MEETING COMMITTEE (1982) 

LARRY WELSH (General Chrp.), Alberta Agriculture, Bag Service It 
1, Airdrie, Alberta, Canada TOM OBO 

DON MILLIGAN (General Co-Chrp.), Alberta Agriculture, Bag Ser- 
vice #1, Airdrie, Alberta, Canada, TIM-OBO 

ED McKINNON (Local Arrangements Chrp.), P.O. Box 3474, Postal 
Station B, Calgary, Alberta, Canada T2M-4M2 

ALEX JOHNSTON (Program Chrp.), Marquis Hotel, Lethbridge, 
Alberta, Canada T1J-3Z4 

MURRAY ANDERSON, Sherwood Park Alberta, Canada 
FRANK JOCOBS, Calgary, Alberta, Canada 
BUD KLUMPH, Magrath, Alberta, Canada 
RAY GESSHE, Olds, Alberta, Canada 
BOB BERRIEN, Okotoks, Alberta, Canada 
SYLVESTER, SMOLIAK, Lethbridge, Alberta, Canada 
AL SWITZER, Edmonton, Alberta, Canada 
JUNE LORE, Calgary, Alberta, Canada 
BOB WROE, Hanna, Alberta, Canada 
ART McKINNON, Calgary, Alberta, Canada 
DENNIS JAQUES, Seebe, Alberta, Canada 

ANNUAL MEETING HANDBOOK COMMITTEE 
JAY BENTLEY, (Chrp.), 874 Indian Rock Ave., Berkeley CA 94707 
LESTER BERRY, Davis, CA 
KENDALL JOHNSON, Laramie, WY 
FRANK THETFORD, Stillwater, OK 

BUDGET COMMITTEE 
JACK BOHNING, (Chrp.), P.O. Box 441, Prescott, AZ 86301 
JACK MILLER, Missoula, MT 
FEE BUSBY, Laramie, WY 
ALASTAIR McLEAN, Kamloops, B.C., Canada 
Executive Secretary: FLOYD E. KINSINGER, 2760 West Fifth 

Avenue Denver, CO 80204, office 303-571-0174, home 303-797- 
1261 

ELECTIONS COMMITTEE 
WALLACE B. GALLAHER (Chrp.), 7387 Robb St., Arvada, CO 80002 
HERBERT FISSER, Laramie, WY 
LEE CARR, Lakewood, CO 
BOW NEWLIN, Lakewood, CO 
Executive Secretary: FLOYD E. KINSINGER, 2760 West Fifth Ave., 

Denver, CO 80204, office 303-571-0174, home 303-797-1261 

EMPLOYMENT AFFAIRS COMMITTEE 
WILLIAM KRUEGER (Chrp.), Dept. of Range Science, Colorado 

State University, Fort Collins, CO 80523 
Term expires 1982: 

WILLIAM KRUEGER, Fort Collins, CO 
LESTER BERRY, Davis, CA 
CHARLES BONHAM, Fort Collins, CO 

Term expires 1983: 
DAVID BRISKE, College Station, TX 
PAT COYNE, Woodward, OK 
KIETH SEVERSON, Tempe, AZ 
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Term expires 1984: JOHN CLARK, Broomfield, CO 
RICHARD LOPER, Lander, WY 
JAMES STUBBENDIECK, Lincoln, NE 
Undergraduate student: MOLLY ANDERSON, Colorado State 

University, Fort Collins, CO 
Graduate student: BOB GILLEN, Oregon State University, Cor- 

vallis, OR 
Executive Secretary and staff: FLOYD E. KINSINGER, CAROLYN 

MOORE 
Board Representative: FEE BUSBY 

FINANCE COMMITTEE 
JOHN HUNTER (Chrp.), Dept. of Range and Wildlife Management, 

Texas Tech University, Lubbock, TX 79409 
Term expires 1982: 

RICHARD ROSS, Duluth, MN 
MILT SECHRIST, Phoenix, AZ 

Term expires 1983: 
ALEX JOHNSTON, Lethbridge, Alberta, Canada 
JOHN HUNTER, Lubbock, TX 

Term expires 1984: 
DON COX, Mullen, NE 
ART ARMBRUST, Healy, KS 

Board Representative: JACK MILLER 

Honor Awards Committee 
GEORGE LEA (Chrp.), 1616 Westmoreland St., McLean, VA 22101 
Term expires 1982: 

GEORGE LEA, McLean, VA 
DON COX, Mullen, NE 
PETE JACKSON, Harrison, MT 

Term expires 1983: 
MICHAEL GEIST, LaGrande, OR 
HOWARD MORTON, Tucson, AZ 
JACK TAYLOR, Bozeman, MT 

Term expires 1984: 
GENE EGGLESTON, Oregon City, OR 
JOE B. NORRIS, Abilene, TX 
LEWIS YARLETT, Gainesville, FL 

Board Representative: DONALD JOHNSON 

INFORMATION AND EDUCATION COMMITTEE 
MARILYN SAMUEL, (Chrp.), 8408 Hildreth Rd., High Plains Grass- 

lands Res., Cheyenne, WY 82001 
Term expires 1982: 

BOB RAGSDALE, Bryan, TX 
BEN ROCHE, Pullman, WA 
RODNEY BAUMBERGER, Sturgis, SD 

Term expires 1983: 
MELVIN GEORGE, Davis, CA 
SUSAN O'BRIAN, Carson City, NV 

Term expires 1984: 
DALE AVANT, San Rafael, CA 
CLIFFORD CARTER, Gainesville, FL 
DAN MERKEL, Fort Collins. CO 

Student Representative: JEFF ENGLER, Bozeman, MT 59715 
Board Representative: FEE BUSBY, Laramie, WY 
Executive Secretary: FLOYD E. KINSINGER, 2760 West Fifth Ave., 

Denver, CO 80204, office 303-571-0174, home 303-797-1261 

INTERNATIONAL AFFAIRS COMMITTEE 
LORENZ BREDEMEIER (Chrp.), 6507 S. Pike Dr., Larkspur, CO 

80118 
Term expires 1981: 

DON HUSS, Cairo, Egypt 
JOHN NORRIS, Tucson, AZ 
JOE TRLICA, Fort Collins, CO 

Term expires 1982: 
DILLARD GATES, Corvallis, OR 
CLARENCE ALMEN, Sherwood, OR 

ROBERT WILLIAMS, Bethesda, MD 
Term expires 1983: 

HENRICUS JANSEN, Chico, CA 
JOHN MALECHECK, Logan, UT 
JORGE MEDINA, SaItiIIo, Mexico 

Term expires 1984: 
MARTIN GONZALEZ, Chihuahua, Mexico 
MOHAMED S. SALIH, Whiteclay, NE 
LARRY D. WHITE, Uvalde, TX 

Board Representative: DONALD JOHNSON 

MEMBERSHIP COMMITTEE 
DOUGLAS SELLARS, (Chrp.), 3506 Tipton Valley Dr., Fairfax, VA 

22030, office 
Term expires 1982: 

DOUGLAS SELLARS, Fairfax, VA 
GARY HULETT, Hays, KS 
DAVE SWANSON, Anchorage, AK 

Term expires 1983: 
JAMES BARTOLOME, Berkeley, CA 
DICK HART, Cheyenne, WY 
DON G. SMITH, Arvada, CO 

Term expires 1984: 
WE. BOYD, College Station, TX 
A.J. DYE, Arlington, VA 
LARRY LILLY, Albany, OR 

Student Representative: VAL JO ANDERSON, Ephraim, UT 
Board Representative: DONALD JOHNSON 
Executive Secretary: FLOYD E. KINSINGER, 2760 West Fifth Ave., 

Denver, CO 80204, office 303-571-0174, home 303-797-1261 

NOMINATING COMMITTEE 
HERBERT FISSER (Chrp.), P.O. Box 3354, University Sta., Laramie, 

WY 82071 
Term expires 1982: 

BILL HARVEY, Lee Vining, CA 
DON KLEBENOW, Reno, NV 
ED McKINNON, Calgary, Alberta, Canada 

Term expires 1983: 
J.L. DODD, Ft. Collins, CO 
HAROLD HEADY, Berkeley, CA 
ROBERT WILLIAMSON, Fairfax, VA 

Term expires 1984: 
CLIFF LEWIS, Marianna, FL 
KEITH MILLER, Burke, VA 
WAYNE WEAVER, Huron, SD 

Board Representative: JACK MILLER 

PLANNING COMMITTEE 
ROBERT WILLIAMSON, (Chrp.), 4118 Mtn. Echo Lane, Fairfax, VA 

22033 
Term expires 1982: 

R. DENNIS CHILD, Morrilton, AR 
ROBERT WILLIAMSON, Fairfax, VA 

Term expires 1983: 
RICHARD ECKERT, Sparks, NV 
ROBERT GARTNER, Rapid City, SD 

Term expires 1984: 
TOM BEDELL, Corvallis, OR 
CHARLES JARECKI, PoIson, MT 

Board Representative: JACK MILLER 
Executive Secretary: FLOYD E. KINSINGER, 2760 West Fifth Ave., 

Denver, CO 80204, office 303-571-0174, home 303-797-1261 

PRODUCERS AFFAIRS COMMITTEE 
DICK WHETSELL (Chrp.), P.O. Box 1109, Pawhuska, OK 74056 
Term expires 1982: 

WINTHROP PAUL ROCKEFELLER, Little Rock, AR 
JIM BOB GRUMBLES, Dallas, TX 
SID GOODLOE, Roswell, NM 
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Term expires 1983: 
ROBERT A. GAYLORD, Indianapolis, IN 
BILL RAMSEY, Manteca, CA 
NICK PURDY, Picabo, ID 

Term expires 1984: 
JEANNE EDWARDS, Weston, MA 
PAT REARDON, LaPryor, TX 
DICK WHETSELL, Pawhuska, OK 

Student Representative: MEG SMITH, Glen, MT 
Board Representative: WESLEY HYATT 

SUB-COMMITTEE FOR COORDINATED 
RESOURCE PLANNING AND MANAGEMENT 
E. WILLIAM ANDERSON (Chrp.), 1509 Hemlock, Lake Oswego, OR 

97034 
ROBERT C. BAUM, Salem, OR 
HOWARD BORGERDING. Imnaha, OR 

PROFESSIONAL AFFAIRS COMMITTEE 
GEORGE KNOLL (Chrp.), 8935 N. 17th Dr., Phoenix, AZ 85021 
Term expires 1982: 

ROBERT BARNES, New Orleans, LA 
WILLIAM EVANS, Fairfax, VA 
GEORGE KNOLL, Phoenix, AZ 

Term expires 1983: 
ROGER LANDERS, San Angelo, TX 
LEE EDLEMAN, Missoula, MT 
GEORGE LEA, McLean, VA 

Term expires 1984: 
HARLAND E. DIETZ, Ft. Worth, TX 
SAM HALVERSON, Marietta, GA 
ROBERT HAMNER, Aloha, OR 

Student Representative: JENNIFER JENKINS PLUHAR, Bozeman, 
MT 

Board Representative: ALASTAI R McLEAN 

PUBLIC AFFAIRS COMMITTEE 
WILLIAM J. (DUB) WALDRIP(Chrp.), Box2763, Lubbock,TX79408 
Term expires 1982: 

D.B. POLK, Belton, TX 
BARRY FLAMM, Washington, D.C. 
REX CLEARY, Standish, CA 

Term expires 1983: 
JACK CUTSHALL, Alexandria, LA 
DALE DUNN, Idaho Falls, ID 
DAVID TIDWELL, Boise, ID 

Term expires 1984: 
CLARE HENDEE, Chevy Chase, MD 
W.J. WALDRIP, Lubbock, TX 
GARY WESTMORELAND, Temple, TX 

Board Representative: S. WESLEY HYATT 

PUBLICATIONS COMMITTEE 
SYLVESTER SMOLIAK (Chrp.), Research Sta., Lethbridge, Alta. 

T1J 4B1, Canada 
Term expires 1982: 

ROBERT HYDE, Fort Collins, CO 
JOHN BUCKHOUSE, Corvallis, OR 
ELBERT H. REID, Fort Collins, CO 

Term expires 1983: 
PHIL OGDEN, Tucson, AZ 
NEIL WEST, Logan UT 
GALE WOLTERS, Washington, D.C. 

Term expires 1984: 
LYNN DRAWE, Sinton, TX 
JOHN MITCHELL, Fort Collins, CO 
TED RUSSELL, Springfield, VA 

Student Representative: KURT ANSELMI, Bozeman, MT 
Board Representative: ALASTAI R McLEAN 

JOURNAL OF RANGE MANAGEMENT 
Editor: REX D. PIEPER, Dept. of Animal Science, New Mexico State 

University, Las Cruces, NM 88003 
Editorial Board 
Term expires 1982: 

ROD BOVEY, College Station, TX 
NEIL FRISCHKNECHT, Provo, UT 
MARTIN VAVRA, Union, OR 
HAROLD GRELEN, Pinevitle, LA 

Term expires 1983: 
HENRY MAYLAND, Kimberly, ID 
JOHN MENKE, Davis, CA 
STEPHEN SHARROW, Corvallis, OR 
PHILLIP URNESS, Logan, UT 

Term expires 1984: 
KIETH SEVERSON, Tempe, AZ 
DAN URESK, Rapid City, SD 
EARL WILLARD, Missoula, MT 
KARL WOOD, Las Cruces, NM 

Board Representative: S. CLARK MARTIN 
Book Review Editor: RICHARD FRANCIS, Fort Collins, CO 

RANGELANDS 
Editor: JOHN DANNY FREEMAN, 316 Whitney St., Prescott, AZ 

86301 
Term expires 1982: 

RICHARD COON, Washtucna, WA 
LUIS CARLOS FIERRO, Chihuahua, Chih., Mexico 
ROY S. MANN, Portland, OR 
LEO B. MERRILL, Sonora, TX 

Term expires 1983: 
0. MORRIS BLAYLOCK, Weatherford, OK 
A.D. BROWNFIELD, JR., Deming, NM 
THANE J. JOHNSON, Centerville, UT 
MICHAEL C. STROUD, So. San Francisco, CA 

Term expires 1984: 
KENNETH D. SANDERS, Twin Falls, ID 
RAYMOND A. DEMARCHI, Cranbrook, B.C. Canada 
F. ROBERT GARTNER, Rapid City, SD 
PAUL 0. OHLENBUSCH, Manhattan, KS 

Board Representative: FEE BUSBY 

RANGE CONSULTANTS CERTIFICATION PANEL 
DON 0. DWYER, (Chrp.), Logan, UT 84321, Range Sd. Dept., Utah 

State Univ. 
Term expires 1982: 

C. WAYNE COOK, Fort Collins, CO 
JOSEPH F. PECHANEC, Ogden, UT 

Term expires 1983: 
ROBERT LODGE, Regina, Sask., Canada 
JOHN WORKMAN, Logan, UT 

Term expires 1984: 
GRANT HARRIS, Pullman, WA 
JEFF POWELL, Stillwater, OK 

Board Representative: ALASTAI A McLEAN 

RANGE COURSE ACCREDITATION PANEL 
PHILLIP L. SIMS (Chrp.), So. Plains, Range Research Station, 2000 

18th St., Woodward, OK 73801 
JIM BOB GRUMBLES, Dallas, TX 
CHARLES E. POULTON, Santa Clara, CA 

Board Representative: ALASTAIR McLEAN 

RANGELAND REFERENCE AREA COMMITTEE 
WILLIAM A. LAYCOCK(Chrp.), 130 Fairway Lane, Fort Collins, CO 

80525 
FRED HALL, Portland, OR 
JACK TAYLOR, Bozeman, MT 
WILL BLACKBURN, College Station, TX 
KENNETH A. GENZ, Reno, NV 
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A.A. BEETLE, Laramie, WY 
ALEX JOHNSTON, Lethbridge, Alta., Canada 
Board Representative: S. CLARK MARTIN 

RESEARCH AFFAIRS COMMITTEE 
GERALD THOMAS (Chrp.), Drawer 3BC, University Park Branch, 

Las Cruces, NM 88001 
Term expires 1982: 

WILLIAM KRUEGER, Fort Collins, CO 
LEE SHARP, Moscow, ID 
ROBERT W. HARRIS, Wilsonville, OR 

Term expires 1983: 
JOHN L. ARTZ, Reno, NV 
DON PENDLETON, Herndon, VA 
ART TIEDEMANN, Provo, UT 

Board Representative: S. CLARK MARTIN 
Term expires 1984: 

EVERT K. BYINGTON, Morrilton, AR 
JOSEPH L. SCHUSTER, College Station, TX 
GERALD W. THOMAS, Las Cruces, NM 

Board Representative: S. CLARK MARTIN 

SUB COMMITTEE ON RANGE INVENTORY 
STANDARDIZATION 
E. LAMAR SMITH, (Chrp.), School of Renewable Natural Resources, 

University of Arizona, Tucson, AZ 85721 
JOHN L. ARTZ, Washington, D.C. 
JOHN BAKER, Lakewood, CO 
RICHARD S. DRISCOLL, Fort Collins, CO 
RICHARD E. ECKERT, JR., Sparks, NV 
MIN HIRONAKA, Moscow, ID 
GEORGE KNOLL, Phoenix, AZ 
DONALD PENDLETON, Herndon, VA 
C.B. RUMBERG, Springfield, VA 
EDWARD F. SCHLATTERER, Springfield, VA 

SUB-COMMITTEE ON EXTENSION AFFAIRS 

(AD HOC) 
B.J. RAGSDALE, (Chrp.), Range Science Dept., Room 225 Al Bldg. 

Texas A&M University, College Station, TX 77843 
TOM BEDELL, Corvallis, OR 
JIM JOHNSON, Rapid City, SD 

STUDENT AFFAIRS COMMITTEE 
J. DANIEL RODGERS (Chrp.), 2163 N 15th St., Laramie, WY 82070 

Term expires 1982: 
STEVE HATCH, College Station, TX 
ROY ROATH, College Station, TX 
SAM SHORT, Lewiston, MT 
TOMMY WELCH, College Station, TX 

Term expires 1983: 
TIM BERRY, Union, OR 
IRENE GRAVES, Ainsworth, NE 
CALVIN LUNDBERG, Laramie, WY 
JAMES O'ROURKE, Logan, UT 

Term expires 1984: 
CHRIS ALLISON, Las Cruces, NM 
KRIS HAVSTAD, Logan, UT 
J. DANIEL RODGERS, Laramie, WY 
PAT REECE, Gering, NE 

Student Representative: JENNIFER ANGELL, Golden, CO 
Board Representative: S. WESLEY HYATT. 

SUMMER MEETING COMMITTEE, 1981 
RUSS LORENZ (General Chrp.), Science and Education Adminis- 

tration P.O. Box 459, Mandan, ND 58554 
JAMES L. KRAMER (General Co-Chrp.), P.O. Box 1458, Bismarck, 

ND 58501 
JIM CARR, CLAIR MICHAELS (Co-Chrps.), Local Ranngements, 

Bismarck, ND 

GARY GROSS (Chrp.), Publicity, Bismarck, ND 
MIKE BRAND (Chrp.), Program, Bismarck, ND 
ORLIN LYNG (Chrp.), Field Trip, Bismarck ND 
REED BARKER (Chrp.), Budget and Finance, Mandan, ND 
GEORGE ROGLER, (Chrp.), Courtesy and Ladies Program, Man- 

dan, ND 

ARIZONA SECTION 

President: GEORGE VENSEL, 11216 5. Manden St., Phoenix, AZ 
85004 

President Elect: DAVID BRYANT, School of Renewable Natur. 

Resources, University of Arizona, Tucson, AZ 85721 
Past President: E. LAMAR SMITH, School of Renewable Natur 

Resources, University of Arizona, Tucson, AZ 85721 

Secretary/Treasurer: STEPHEN E. CASSADY, 763 E. Oakland, 
Chandler, AZ 86023 

Newsletter Editor: LARRY S. ALLEN, 2401 W. Dante Way, Tucson, 
AZ 85704 

CALIFORNIA SECTION 

President: RAYMOND 0. RATLIFF, 4703 E. San Gabriel, Fresno, CA 
93726 

President Elect: GARY MARKEGAARD, 5630 S. Broadway, Eureka, 

CA 95501 
Past President: WILLIAM H. WEITKAMP JR., 251 James Way, 

Arroyo Grande, CA 93420 

Secretary/Treasurer: MICHAEL C. STROUD, P.O. Box 5005, So. San 

Francisco, CA 94080 
Membership Committee Chrp.: JOHN M. LOWRIE, 406W. Morrison 

4 76, Santa Maria, CA 93454 
In formation and Education Committee Chrp.: GLEN W. HARRIS, 

609 Alice Ave., Ridgecrest, CA 93555 
News/etter Editor: JEANNE LARSON, 4486 Kenmore Dr. So., 

Fresno, CA 93703 
StudentAffairs Committee Chrp.: NORMAN E. GREEN, Dept. Range 

Mgmt. Humboldt State University, Arcata, CA 95521 
ProfessionalAffairs Committee Chrp.: MELVIN R. GEORGE, Davis, 

CA 95616 

COLORADO SECTION 

President: PAUL SENTENY, 615 1800 Road, Delta, CO 81416 

President Elect: BILL LAYCOCK, 130 Fairway Lane, Ft. Collins, CO 
80525 

Past President: ROSS CAMPBELL, 801 W. Pitkin, Pueblo, CO 81004 

Secretary/Treasurer: DALE SHANHOLTZER, P.O. Box 1265, Gunni- 
son, CO 81230 

Membership Committee Chrp.: TERRY FOPPE, 622 Whedbee, Ft. 

Collins, CO 80524 
Newsletter Editor: DON SMITH, 6865 Oak Way, Arvada, CO 80004 

FLORIDA SECTION 

President: GENE FELTON, c/o Alico Inc., P.O. Box 338, LaBelle, FL 

33935 
President Elect: KEN HARRISON, At. 2, Box 670, Arcadia, FL 33821 

Past President: BILL STARKE, P.O. Box 987, Ft. Pierce, FL 33450 

Secretary/Treasurer: LEWIS YARLETT, 808 N.W. 39th Dr., Gaines- 
ville, FL 32605 

Newsletter Editor: LEWIS YARLETT, 808 N.W. 39th Dr., Gainesville, 
FL 32605 

IDAHO SECTION 
President: GLEN SECRIST, BLM, 3948 Development Ave., Boise, ID 

83705 
President Elect: KEN SANDERS, 1330 Filer Ave. East, Twin Falls, ID 

83301 
Past President: NOY BRACKETT, P.O. Box 403, Twin Falls, ID 83301 

Secretary: ABB TAYLOR, 11910 Victory Rd., Boise, ID 83706 

Treasurer: BOB CARPENTER, 3658 Williamsburg Way, Boise, ID 
83706 
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Membership Committee Chrp.: LYNN BURTON, U.S.F.S., Stanley, 
ID 83278 

Newsletter Editor: KEN SANDERS, 1330 Filer Ave. East, Twin Falls, 
ID 83301 

Honor Awards Committee Chrp.: BRIAN MILLER, BuhI, ID 83316 

INTERNATIONAL MOUNTAIN SECTION 
President: GEORGE W. SCOTTER, 4115 Aspen Drive West, Edmon- 

ton, Alta. T6,J 2B5 
President Elect: LEE E. EDDLEMAN, School of Forestry, University 

of Montana, Missoula, MT 59801 
Past President: DARROL L. HARRISON, 3604- 8th Ave. South, Great 

Falls, MT 59405 
Secretary/Treasurer: PAUL W. CONRAD, 127 Dover Dr., Kalispell, 

MT 59901 

Membership Committee Chrp.: LOU HADENER (Montana), 430 
Chestnut, Dillon, MT 59725; BARRY ADAMS (Alberta), 9915- 108 
St. Edmonton, Alta. T5K 2E1 

Public Affairs Committee Chrp.: GARY NELSON (Montana), RT 2, 
Box 153 Salish Trail, Stevensville, MT 59870; SAMUEL KLUMPH 
(Alberta), Box 1203, Coaldale, AIta T0K OLO 

In formation and Education Committee Chrp.: GARY NELSON 
(Montana), RT 2, Box 153, Salish Trail, Stevensville, MT 59870; 
SAMUEL KLUMPH (Alberta), Box 1203, Coaldale, AIta TOK OLO 

Newsletter Editor: ALEX JOHNSTON, Marquis Hotel, Box 656, Leth- 
bridge, Alta T1J 3Z4 

Student Affairs Committee: ROBERT ROSS (Montana), 306 East 
Story, Bozeman, MT 59715; MAC FORBES, 11139 50th Ave., 
Edmonton, AIta. T6H OJ1 

Awards Committee: MAC FORBES, 11139 50th Ave., Edmonton, 
Alta. T6H OJ1 

KANSAS-OKLAHOMA SECTION 
President: ART ARMBRUST, Healy, KS 67850 
President Elect: DICK HAMILTON, Rt. 1, Box 25A, Arnett, OK 73832 
Past President: ERNEST SNOOK, 1623 E. Frontier Dr., Stillwater, OK 

74074 
Secretary! Treasurer: PAUL OH LENB USCH, Ext. Agronomy, Waters 

Hall, KSU, Manhattan KS 66506 
Membership Committee Chrp.: JOEL BROWN, 801 W. Main, 

Anthony, KS 67003 
Public Affairs Committee Chrp.: CHARLES M. HART, Rt. 4, Yates, 

Center, KS 66783 
In formation and Education Committee Chrp.: PAT BROYLES, P.O. 

Box 171, Cheyenne, OK 73628 
Newsletter Editor: PAUL OHLENBUSCH, Ext. Agronomy, Waters 

Hall, KSU, Manhattan, KS 66506 
Student Affairs Committee Chrp.: FRANK THETFORD, 2119 N. 

Dobi, Stillwater, OK 74074 
Professional Affairs Committee Chrp.: PHIL SIMS, 2000 18th St., 

Woodward, OK 73801 
Honor Awards Committee Chrp.: TOM NEUMEYER, P.O. Box 125, 

Lawton, OK 73502 
Producer Affairs Committee Chrp.: LONNIE SCHULTZ, 412 Scott, 

Salina, KS 67401 
Nomination Committee Chrp.: ERNEST SNOOK, 1623 E. Frontier, 

Stillwater, OK 74074 

MEXICO SECTION 
President: DR. JORGE GALO MEDINA-TORRES, Universidad 

Autonoma Agraria, Antonio Narro, Saltillo, Coahuila, Mexico 
President Elect: DR. MARTIN H. GONZALEZ, Monterrey, Nuevo 

Leon, Mexico 
Past President: DR. DONALD JOHNSON G., Universidad de Son- 

ora, Hermosillo, Sonora, Mexico 
Secretary/Treasurer: ING. HECTOR M. GARZA-CANTU, Univer- 

sidad Autonoma Agraria, Antonio Narro, Saltillo, Coahuila, Mex- 
ico 

Membership Committee Chrp.: ING. MANUEL VALENCIA- 
CASTRO, Universidad Juarez de Durango, Venecia, Durango, 

Mexico 
Newsletter Editor: I NG. JULIAN GUTI ERREZ-CASTI LLO, Univer- 

sidad Autonoma Agraria, Antonio Narro, Saltillo, Coahuila, 
Mexico 

Student Affairs Committee: ING SERGIO VALDES, Universidad de 
Aguascalientes, Aguascalientes, Aguascalientes, Mexico 

NATIONAL CAPITAL SECTION 
President: BUD RUMBURG, 8809 Cromwell Dr., Springfield, VA 

22151 
President Elect: GALE L. WOLTERS, 9225 Rockefeller Lane, Spring- 

field, VA 22153 
Past President: GARY EVANS, 2652 Conquest Lane, Herndon, VA 

22070 
Secretary/Treasurer: A.J. DYE, TA/OICD/USDA, Room 106A- 

Pomponio Plaza, Arlington, VA 22209 
Membership Committee Chrp.: DOUG SELLARS, 3506 Tipton Val- 

ley Dr., Fairfax, VA 
Newsletter editor: BUD RUMBURG, 8809 Cromwell Dr., Springfield, 

Va 22151 

NEBRASKA SECTION 
President: HERB GERHARD, Boc. Agric. Instructor, Sandhills High 

School, Dunning NE 68833 
President Elect: DR. JAMES STUBBENDIECK, 349 Keim Hall-East 

Campus, University of Nebraska, Lincoln, NE 68583 
Past President: JAMES T. NICHOLS, University of Nebraska, North 

Platte Station, Box 429, North Platte, NE 69101 
Secretary/Treasurer: DR. STEVEN WALLER, Agronomy Dept., Uni- 

versity Nebraska, Lincoln, NE 68583 
Newsletter Editor: DR. STEVEN WALLER, Agronomy Dept., Univer- 

sity of Nebraska, Lincoln, NE 68583 

NEVADA SECTION 

President: PAUL TUELLER, Renewable Resource Center, University 
of Nevada, Reno, NV 89507 

President Elect: JIM DOUGHTY, P.O. Box 4850, Reno, NV 89505 
Past President: JOHN McLAIN, 340 N. Minnesota, Carson City, NV 

89701 

Secretary/Treasurer: H.M. KILPATRICK, Renewable Resource Cen- 
ter, 1000 Valley Rd. Reno, NV 89512 

Membership Committee Chrp.: JOHN FISHER, 418 Smithridge Park, 
Reno, NV 89502 

In formation and Education Committee Chrp.: ED EVATZ, 3115 Cory 
Dr., Reno, NV 89507 

Newsletter Editor: LESTER McKENZIE, 296 W. Saxson-Spring 
Creek, Elko NV 89801 

Student Affairs Committee: J. WAYNE BURKHARDT, Renewable 
Resource Center, 1000 Valley Rd., Reno, NV 89512 

NEW MEXICO 
President: KENNETH W. WILLIAMS, 1307 S. 2nd, Tucumcari, NM 

88401 
President Elect: A.D. BROWNFIELD, Star Rt. 2, Box 28, Deming, NM 

88030 
Past President: GARY DONART, Dept. of Animal, Range, & Wildlife 

Sciences, NMSU, Las Cruces, NM 88001 
Secretary/Treasurer: MARK STEVENS, 1716 Indiana N.E., Albu- 

querque, NM 88001 
Membership Committee Chrp.: KARL WOOD, 1837 Newton, Las 

Cruces, NM 88001 
Information and Education Committee Chrp.: BILL HURST, 1600 

W. Bosque Loop, Bosque Farms, NM 87068 
Newsletter Editor: KEN BISHOP, Taos, NM 87571; and LEE PATTI- 

SON, Taos, NM 87571 
Student Affairs Committee: RELDON BECK, NMSU, Las Cruces, 

NM 88001 
Honor Awards Committee Chrp.: DON SYLVESTER, Albuquerque, 

NM 87112 
Producer Affairs Committee Chrp.: SID G000LOE, Capitan, NM 

88316 
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NORTH CENTRAL SECTION 
President: H. PETER WINGLE, 11645 No. Hillside Lane, Mequon, WI 

53092 
President Elect: ROBERT L. STORCH, 621 Cabrini Circle, West 

Bend, WI 53095 
Past President: TERRENCE J. COX. Humboldt National Forest, 976 

Mountain City Highway, Elko, NV 89801 
Secretary/Treasurer: CHARLES E. TAYLOR, 435 South Spring St., 

Evansville, IN 47619 
Newsletter Editor: LARRY E. FOOTE, 8390 35th St. North, Oakdale, 

MN 55109 

NORTHERN GREAT PLAINS SECTION 
President: JIM BISHOP, Box 579, Miles City, MT 59301 
President Elect: HAROLD GOETZ, NDSU, Fargo, ND 58105 
Past President: SYLVER SMOLIAK, Agr. Canada Research Station, 

Lethbridge, Alta., Canada T1J 4B1 

Secretary/Treasurer: LARRY WHITE, N. Plains Res. Center, Box 
1109, Sidney, MT. 59720 

Membership Committee Chrp.: JAMES L. KRAMER, P.O. Box 1458, 
Bismarck, ND 58501 

Public Affairs Committee Chrp.: SYLVER SMOLIAK, Agr. Canada 
Research Station, Lethbridge, Alta., Canada T1J 4B1 

Newsletter Committee Chrp. and Editor of The Plainsman: WILLIAM 
T. BARKER, Botany Dept., NDSU, Fargo, ND 58105 

Information and Education Committee Chrp.: PAT 0. CURRIE, SEA, 
Livestock & Range Res. Sta., Rt. 1, Box 3, Miles City, MT 59301 

Youth Activities Committee Chrp.: WILLIE MILLIRON, Route 6, 
Glendive, MT 59330 

Student Affairs Committee: PAUL E. NYREN, Dickinson Exp. Sta., 
P.O. Box 1117, Dickinson, ND 58601 

Producer Affairs Committee Chrp.: WM K. JOHNSON, Box 39, Sen- 
tinel Butte, ND 58654 

Professional A ffairs Committee Chrp.: CHARLES E. McG LOTH LIN, 
932 1st Ave., Laurel, MT. 59044 

Awards Committee Chrp.: ROBERT W. LODGE, PFRA, Motherwell 

Bldg., Regina, Sask. S4P-0R5 
Historical Committee Chrp.: PETE HILL, Powderville, MT 59345 
1981 SRM Summer Meeting Committee Chrp.: JAMES L. KRAMER, 

P.O. Box 1458, Bismarck, ND 58501 

PACIFIC NORTHWEST SECTION 

President: JAMES C. McFARLAND, 543 Lillie Lane, Toppenish, WA 

98948 
President Elect: DONALD R. BLUMENAUER, 540 Borland St., Willi- 

ams Lake, B.C., Canada V2G 1R8 
Past President: EUGENE E. EGGLESTON, 15181 S. Kirk St., Oregon 

City, OR 97045 
Secretary: HUGH R. BARRETT, 36 Ridge Dr., Ephrata, WA 98823 

Treasurer: PHIL HESS, P.O. Box 51, Yakima, WA 98907 

Membership Committee Chrp.: LARRY LILLEY, SOS, 226 Hickory 
Ave., NW Albany, OR 97321 

Newsletter Editor: MICHAEL PITT, Dept. of Plant Science, Suite 248 
- 2357 Main Mall, Vancouver, B.C. Canada V6T 2A2 

Student Affairs Committee: KENNETH P. KNOTHE, Rt. 1, Box 837, 

Ontario, OR 97914 

SOUTH DAKOTA 
President: ARDELL J. BJUGSTAD, Box 617 Keystone Rt., Rapid 

City, SD 57701 
President Elect: ED ANDERSON, Box 1040, Rapid City, SD 57701 

Past President: DAVID J. STEFFEN, Box 61, White River, SD 57579 

Secretary/Treasurer: JOHN DEPPE, P.O. Box 298, Dupree, SD 
57623 

Membership Committee Chrp.: WAYNE PAINTER, 381 Upper Valley 
Rd., Spearfish, SD 57783 

Newsletter Editor: ROBERT GARTNER, 801 San Francisco St., 

Rapid City, SD 57701 

Student Affairs Committee: JIM JOHNSON, Belle Fourche, SD 
57717 

ProfessionalAffairs Committee Chrp.: NORMAN KEMPF, Pierre, SD 
57501 

SOUTHERN SECTION 

President: DARWIN C. HEDGES, P.O. Box 2323, Little Rock, AR 
72203 

President Elect: FRANCIS J. EZERNACK, P.O. Box 1238, Lake 

Charles, LA 70601 
Past President: HENRY PEARSON, 2500 Shreveport Hwy., Pineville, 

LA 71360 
Secretary/Treasurer: KENNETH R. BLAN, 8700 E. 97th Ter. Kansas 

City, MO 64134 
Newsletter Editor: DOUGLAS J. BUTTS, Rt., 1, Box 304, Searcy, AR 

72121 

TEXAS SECTION 
President: BILL DAHL, Range and Wildlife Management, Texas 

Tech University, Lubbock, TX 79409 
President Elect: SAM H. COLEMAN, Box 469, Fredericksburg, TX 

78624 
Past President: RHETT JOHNSON, 16 Venus Drive, Belton, TX 

76513 
Secretary/Treasurer: CARLTON BRITTON, Range and Wildlife 

Management, Texas Tech University, Lubbock, TX 79409 

Membership Committee Chrp.: KENNETH D. SPARKS, Blewett Rte., 
Old Eagle Pass Rd., Uvalde, TX 78801 

Information and Education Chrp.: MARK E. MOSELEY, 2758 Yale, 
San Angelo, TX 76901 

Research and Development Committee Chrp.: JIM HUMPHREYS, 
Pitchfork Land and Cattle Co., Guthrie, TX 79236 

Excellence in Grazing Management Award Chrp.: HUMBERTO 

HERNANDEZ, P.O. Box 37, Miami, TX 79509 
Photo Contest Chrp.: JIM ARNOLD, 902 S. 23rd St., Kingsville, TX 

79556 
Mexico Relations Chrp.: C. WAYNE HANSELKA, Box 10608, Corpus 

Christi, TX 78410 

College Activities Chrp.: JERRY W. STUTH, Department of Range 
Science, Texas A&M University, College Station, TX 77843 

Nominations and Elections Chrp.: WAYNE HAMILTON, Range 
Science Department, Texas A&M University, College Station, TX 
77843 

Outstanding Ran geman Award Chrp.: RUSSELL 0. PETTIT, Range 
and Wildlife Management, Texas Tech University, Lubbock, TX 
79409 

Scholarship Fund Chrp.: JOHN R. HUNTER, Range and Wildlife 
Management, Texas Tech University, Lubbock, TX 79409 

Youth Activities Chrp.: BOBBY J. RAGSDALE, Range Science 

Department, Texas A&M University, College Station, Texas 77843 
Activities Chrp.: SAM H. COLEMAN, Box 469, Fredericksburg, TX 

78624 
Planning Committee Chrp.: RHETT JOHNSON, 16 Venus Dr., Bel- 

ton, TX 76513 

UTAH SECTION 

President: CYRUS (CY) McKELL, 1336 E. 1700 North, Logan, UT 
84321 

President Elect: KENT TAYLOR, Richfield, UT 
Past President: ALROY LOGOSZ, 8196 Portal Way, Sandy, UT 84070 

Secretary/Treasurer: RONALD J. YOUNGER, P.O. Box 11851, Salt 

Lake City, UT 84147 
Membership Committee Chrp.: WARREN CLARY, USFS Shrub 

Laboratory, Provo, UT 84601 
Student Affairs Committee: KENDALL JOHNSON, Range Science 

Dept., UMC 52, Utah State University, Logan, UT 84321 

Nominations Chrp.: ALROY LOGOSZ, 8196 Portal Way, Sandy, UT 

84070 
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WYOMING SECTION 
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President: RICHARD V. LOPER, P.O. Box 1202, Lander, WY 82520 
President Elect: FE. BUSBY, JR., Rt. 2 1-A, Laramie, WY 82071 
Past President: RICHARD HART, At. 1 Box 698, Cheyenne, WY 

82001 
Secretary/Treasurer: GARY BEACH, 3081 Leech, Cheyenne, WY 

82001 

In formation and Education Committee Chrp.: MARILYN SAMUEL, 
Cheyenne, WY 82001 

News/etter Editor: J. DANIEL RODGERS, 2163 N. 15th St., Laramie, 
WY 82070 

- — — — 

Nearly 800 people joined the Society for Range 
Management in 1980 as new members. Less than 5% of 
our members were involved in recruiting them. Fourteen 
people recruited 4 or more members each. They are: 

19 

John Hunter 
14 

Steve Wailer 

6 

James Kramer 
5 

Arthur Bailey 
Norman Green 
John Mitchell 
Bob Ragsdale 

4 

Reldon Beck 
Ing. Luis Fierro 
Herb Fisser 
Genivieve Hannon 
Harold Heady 
Floyd Kinsinger 
A. Nicholson 
Brian Radford 
John Workman 

12 

Karl Wood 
11 

Joe Schuster 
7 

John Buckhouse 
Rhett Johnson 
John Merrill 
Larry Martinez 
John Stubbendieck 

Twenty-one members recruited 3 new members each, while 
40 members each recruited 2 new members and 173 
members each recruited one new member. Some may have 
recruited members but were not credited because the new 
member's application did not indicatethe recruiter. Any way, 
thanks. There may have been about 200 to 300 of you. A 
special thanks to 248 people who we know for sure recruited 
from ito 19 members each. Now, a challenge to the remain- 

Family 
First Each 
Member Additional DUES SCHEDULE Regular Student Sustaining Emeritus Institutional 

ARIZONA $ 4300 $ 22.00 $ 64.00 $ 30.00 $203.00 $43.00 23.00 
CALIFORNIA 43.00 21.00 63.00 30.00 203.00 43.00 23.00 
COLORADO 42.00 22.00 62.00 29.00 202.00 42.00 22.00 
IDAHO 42.00 22.00 62.00 29.00 202.00 42.00 22.00 
KANSAS-OKLAHOMA 43.00 22.00 62.00 29.00 203.00 43.00 23.00 
MEXICO 44.00 24.00 64.00 31.00 204.00 44.00 24.00 
NEBRASKA 44.00 22.00 64.00 31.00 204.00 44.00 24.00 
NEVADA 42.00 22.00 62.00 29.00 202.00 42.00 22.00 
NEW MEXICO 42.00 21.00 62.00 29.00 202.00 42.00 22.00 
NORTHERN GREAT PLAINS. 43.00 23.00 63.00 30.00 203.00 43.00 23.00 
INTERNATIONAL MNTN .... 43.00 23.00 63.00 30.00 203.00 43.00 23.00 
PACIFIC NORTHWEST 43.00 23.00 63.00 30.00 203.00 43.00 23.00 
SOUTH DAKOTA 44.00 23.00 63.00 30.00 204.00 44.00 24.00 
SOUTHERN 45.00 25.00 65.00 32.00 205.00 45.00 25.00 
FLORIDA 45.00 25.00 65.00 32.00 205.00 45.00 25.00 
TEXAS 43.00 21.50 63.00 30.00 203.00 43.00 23.00 
UTAH 43.00 23.00 63.00 30.00 203.00 43.00 23.00 
WYOMING 43.00 22.00 63.00 30.00 203.00 43.00 23.00 
NATIONAL CAPITAL 42.00 22.00 62.00 29.00 202.00 42.00 22.00 
NORTH CENTRAL 42.00 22.00 62.00 29.00 202.00 42.00 22.00 
UNSECTIONED 40.00 20.00 60.00 27.00 200.00 40.00 20.00 
LIFE MEMBERSHIP—600.00 (INSTALLMENT PLAN—200 EACH YEAR + REGULAR DUES FOR 3 YEARS) 

791 New Members In 1980! 
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ing 4,000 or so (95% of you) who did not recruit any members 
in 1980. (1) Find out what your Section's membership goals 
are, (2) Carry a membership application at all times, (3) Plan 
a local SRM activity, and (4) Recruit at least one member in 
1981. Get some of the new membership brochures from 
Denver or your Section officers! 

Member Status-1980 

The Society for Range Management grew to 5,907 
members in 1980! This is the greatest number of members 
yet. Nearly 800 people joined SAM as new members—all of 
this in spite of our financial set back and an increase in dues. 

It should be mentioned that because of your generosity, 
some excellent leadership, and the increase in dues, our 
financial setback has been repaired and we are well on our 
way to being stronger financially than ever before. 

Several changes in our way of doing business and keeping 
records have been made to improve our money management 
and records management. One change is causing a tempo- 
rary problem which needs your attention. The date for drop- 
ping people for nonpayment of dues each year has been 
moved from March 10 back to December 31. This caught 
many people unaware and it will take a while for them to 
adjust to the new drop date. Consequently, over 2,400 
members were dropped from the rolls last December 31. 
Section presidents and membership chairmen, please con- 
tact all of these members by May 1, 1981 or it will become 
increasingly difficult to get them back. 

Goals suggested for 1981 for each Section are to recover at 
least 60% of the dropped members and to recruit 20% more 
members than in 1980. This will increase total SAM member- 
ship by over 400. Each Section's goals are as follows: 

Members Recover Recruit 
Dropped Dropped New 

Section 12/31/80 Members Members 

Arizona 96 58 69 
California 116 70 81 
Colorado 140 84 93 
Idaho 115 69 62 
Kansas-OkIa 72 43 48 
Mexico 69 41 22 
Nebraska 56 34 31 
Nevada 68 41 40 
New Mexico 107 64 62 
Northern Great P1. 99 60 68 
International Mtn. 107 64 72 
Pacific Northwest 185 111 120 
South Dakota 44 26 32 
Southern 32 19 22 
Florida 20 12 14 
Texas 235 141 150 
Utah 123 74 72 

Wyoming 105 63 64 
National Capitol 17 10 20 
North Central 14 8 12 

Progress reports will be made in future issues. It is good to 
report at this time that the number of dropped members has 
decreased from 2,400 on December 31, 1980, to around 
1,700. 

Watch for information on "members' benefits" in future 
issues. This will include purchase discounts and prizes. In 

the meantime keep in mind that our membership fee is still 
much cheaper than is charged in other professional organ- 
izations.—Doug Sellars, Membership Chairman 

Employment Service 
Range Ecologist. Two- to five-year assignment in Banjul, 
The Gambia, West Africa to develop integrated native range, 
tropical pasture and farm crop systems with a team of scien- 
tists on a Consortium for International Development Project 
funded by USAID. Duties include range surveys and studies 
on grazing trials, alternative grazing systems, and controlled 
burning. Salary negotiable. An M.S. degree in Range Man- 
agement required, Ph.D. preferred. Two years work expe- 
rience in tropical range or pasture management required. 
Application deadline is April 20, 1981 with appointment date 
of early to mid-summer 1981. Applications with biographical 
information and names of three references should be sent to 
Dr. Donald A. Jameson, Department of Range Science, 
Colorado State University, Fort Collins, Colorado 80524. 
AA/EO Employer. 

Soil Conse,vation and Range Management Specialists for 
upcoming overseas technical assistance projects in Subsa- 
haran Africa. Experienced in Planning - Implementation - 

Training - Evaluation of range management programs, 
including familiarity of on-farm cropping and soil conserva- 
tion practices for semi-arid and arid areas. Overseas expe- 
rience and foreign language capability desirable. Excellent 
benefits. Salary open. Please send resume responses to: J. 
Fiester/Recruitment, Chemonics International Consulting 
Division, 1120 - 19th Street, N.W., Suite 605, Washington, 
D.C. 20036. 

Assistant or Associate Professor of Animal Science at 
Montana State University, Bozeman, in the area of sheep 
production. Responsibilities will be approximately 50% 
research and 50% teaching and to develop a research pro- 
gram in sheep production and management. Required: a 

Ph.D. degree in Animal Science or appropriate related disci- 
pline, plus practical experience with sheep and wool and 
ability to effectively relate to the practical problems and 
opportunities of Montana sheep industry. Applications 
accepted until June 1, 1981. Send acomplete resume, teach- 
ing and research experience, all college transcripts, a list of 
publications and three or more references to: Dr. DO. Kress, 
Chairman, Search Committee, Department of Animal and 
Range Sciences, Montana State University, Bozeman, MT 
59717. An eq ual opportunity/affirmative action employer. 

Executive vice-president, Soil Conservation Society of 
America. Requires BS in a natural resource field with admi- 
nistrative experience or a degree in administration with 
experience in natural resources management. Salary 
$31,000 to $36,000 or negotiable. Letters of application with 
attached resumes, including 3 letters of references, will be 
accepted through May 1,1981. SubmittoEinarRoget, Chair- 
man, Search Committee, Soil Conservation Society of Amer- 
ica, 7515 N.E. Ankeny Rd., Ankeny, IA 50021. 



go Rangelands 3(2), April 1981 

Visit Roughrider Country . . . and 
attend the Society for Range Management 
Summer Meeting July 20-23, 1981 

Hit the Trail to Bismarck for the Summer Meeting. Come by horseback or 
any way you can, but come. The Northern Great Plains Section will be 
glad to show you some old-fashioned western hospitality. 

1981 Summer Meeting—Ramada Inn 
Bismarck, North Dakota 

1 p.m. Registration begins. Meeting of the 
Budget Committee. 
Tentative Farmer/Rancher—Ranch 
Tour and get-together. 

All day Registration Continues. Meetings— 
Board of Directors; Advisory Council 
and Committees. 

Attitude Adjustment Hour (no host). 
Evening meal. 
Program-Introduction to North 
Dakota 
Geology-Dr. John Blumele, Univ. of 
N.D., Grand Forks, North Dakota. 
Soils-Mr. Sy Ekart, SCS, Bismarck, N.D. 
Vegetation-Dr. Warren Whitman, 
N.D. State Univ., Fargo, N.D. 

July 21 BUS TOUR 

Tuesday 8—10 a.m. MacDonald Hereford Ranch with re- 
freshments and rolls served. 

10—12 noon Bismarck Plant Materials Center, SCS. 
Box lunch served. 

1—4 p.m. Northern Great Plains Research Cen- 
ter, SEA-AR—Mandan, N.D. 

4—5 p.m. Ft. Lincoln State Park. 
5—6 p.m. Relaxation and Refreshments—Ft. 

Lincoln State Park. 
6 p.m. Evening Meal—Ft. Lincoln State Park. 

July 22 

WednesdayAll day 

July 19 
Sunday 

July 20 
Monday 

5-6 p.m. 
6—7 p.m. 
7-8 p.m. 

Meetings continue. 
Spouse Tour. 

July 23 

Thursday All day Meetings continue. 

,Iu. 
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1981 Summer Meeting 
Convention Committee Chairmen: Russell J. Lorenz, 
Northern Great Plains Research Center, Box 459, Highway 6 
South, Mandan, North Dakota 58554. James L. Kramer, Soil 
Conservation Service, P.O. Box 1458, Bismarck, North Dakota 
58501. Phone: Commercial 701-255-4011 Ext. 425; FTS 783-4426, 
for Mr. Kramer and Commercial 701-663-6445 for Dr. Lorenz. 

Convention Headquarters: Ramada Inn, 1400 East 

Interchange, Bismarck, North Dakota 58501. Telephone (701) 
258-7000. The Ramada Inn is located just off 1-94 at U.S. 83 on 
the north end of the city. It is convenient to major Bismarck 
attractions. Downtown and the State Capitol are just two miles 
away. Courtesy car transportation connects you with the 
airport and Greyhound terminals. The entire motel is reserved 
for the SRM for the week of July 19—24th. The room rates 
indicated on the registration form have been guaranteed in 
writing. Sales tax will be added, however, at 3%. Send the 
registration forms for the meeting and the motel to John D. 
Berdahl as indicated on the registration forms. Persons 

phoning the Ramada Inn should identify themselves as SRM 
members. 

Air Travel: Bismarck is served by Frontier, Northwest, 
Republic, and Big Sky Airlines. Car rental is available at the 
airport. The Ramada Inn offers transportation to and from the 
airport. A courtesy phone at the airport is connected directly 
to the Ramada Inn. 

• 

Camping: Camping is available at four campgrounds located 
within a fifteen minute drive from the Ramada Inn—Sibley 
Park, Dakota Hills, Hillcrest Acres, Fort Lincoln State Park. 



Bus Tour: The bus tour scheduled for Tuesday, July 21st will 
involve stops at the MacDonald Polled Hereford Ranch near 
Bismarck; The USDA, Soil Conservation Service's, Bismarck 
Plant Materials Center; and the Northern Great Plains 
Research Center, of the USDA Science and Education 
Administration-Agricultural Research, located near Mandan. 
A tour of Fort Lincoln State Park and a pitchfork fondue at the 
park will also take place beforethe buses returntothe Ramada 
Inn. 

Spouse Tour: The spouse tour on Wednesday, July 22nd will 
include a tour of Basin Electric Power Cooperative; The North 
Dakota State Capitol and Governor's Mansion; and the new 
North Dakota Heritage Center. 

Mail PREREGISTRATION and ROOM REGISTRATION 
forms (below) to: 

John D. Berdahi 
Northern Great Plains Research Laboratory 
P.O. Box 459 
Mandan, ND 58554 

ROOM RESERVATION FORM 

For reservations at Ramada Inn, only. Must be received by July 10. 

Name 

Mailing Address ____________________________________________ 

City State — 

Dates of reservation _________________________________________ Time of arrival 
Reservations after 6:00 p.m. must be accompanied by one night's deposit. 

Check accommodations desired: 

Ramada Inn: 0 Single, $19.00 

Names of others occupying room ________ 
Include ages if under 18 

MEETING REGISTRATION FORM 

RECEIPT MEMO 

Please fill in your name and amount enlosed. 
Pick up at registration desk. 

Name 

Registration 
Members _______ 

Spouse, Guests ______ 

Student ______ 

Banquet _____ 
Tour and Lunch _____ 
Pitchfork Fondue ______ 

Ladies Tour ______ 

Members 
(except Students) 

Spouse, Guests, & Students 

Banquet 
Tour and Lunch 

(Fondue not included in cost) 
Pitchfork Fondue 

(Children under 12) 
Ladies Tour on Wednesday 
Desire Vacation Information 
Your Name and Address — 

Reg. rec'd. Reg. rec'd. 
prior to after 

7/10 7/10 

$10.00 $15.00 

5.00 

9.50 

10.00 

8.00 
4.00 

2.00 

7.00 

YesD NoD 

Total _____ 
Names of others in your party 

Section Affiliation _______________________ 

Zip 

0 Double, $32.00 (children under 18 free) 



The Society for Range Management is pleased to 
announce the Second Edition of No. 1 in the Range 
Science Series: 

RANGELAND 
HYDROLOGY 
by Farrel A. Branson, Gerald F. Gifford, Kenneth G. Renard, and 
Richard F. Hadley 

Unique in its emphasis on the hydrology of rangelands, primarily arid and semiarid 
lands, RANG ELAND HYDROLOGY provides a text for one aspect of range manage- 
ment where none has existed before. This expanded Second Edition presents in-depth 
information for those who must manage rangeland or respond to questions about the 
impacts of land use practices on hydrology. 

included in the new Second Edition are a chapter on modeling with approaches to 
predicting the effects of land use, and a chapter on the rapidly developing field of snow 
pack management. 

The 352-pages include 197 illustrations, providing rapid access to an assembly of 
data found nowhere else and useful in the preparation of environmental impact state- 
ments. Extensive bibliographic material with each chapter and a subject matter index 
add to the useableness of the book. 

Range scientists and managers, soil conservationists, hydrologists, agricultural 
engineers, land reclamation specialists, wildlife managers, graduate and undergradu- 
ate students and their professors, as well as all interested in the hydrology of arid lands 
will find RANGELAND HYDROLOGY a valuable addition to their libraries. (352 pages 
paper laminated cover $15.00 US) 

Order your copy today! 
Please send me copy(ies) of The Society For Range Management's Second Edition of RANG E- 

LAND HYDROLOGY by Branson et al. at $15.00 each. 

_________ Bill me (plus postage and handling) 

_________ Check enclosed (Kendall/Hunt pays shipping and handling) 

Charge my credit account: o Visa 0 Master card 

Account No. MC Bank # 

I IlIllIlIllIllIll 11111 

Exp. Date Signature 
(required for all charges) 

________ I would like to have one examination copy, free for thirty days. if I decide to keep it, I will be 

billed at the single copy rate. 

Name 

Address City, State/ZIP ___________ 

Kendall/Hunt Publishing Company • 2460 Kerper Boulevard • Dubuque, Iowa 52001 



D 'SrsJlllcr) .11 !N 1V1S OOVrflo3 )J4 I WitVd1'1 s 
43SIVH W OiVLt)! O528) OS96 W 

Fifth Avenue, Denver, Colorado 80204 
OSTAGE GUARANTEED 


