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 The general public appreciates, I believe, that croplands, 

timberlands, and bodies of water contribute to their welfare. 

But the word rangeland is not even in their vocabulary. The 

overwhelming mass of people still view rangeland as undeveloped 

land, wasteland, or desert. They little realize, that except for 

the conversion of range vegetation by grazing animals to 

proteins for human food, this largest part of the earth's land 

surface would contribute little food. As it is, it now 

contributes most of the earth's red meat, milk, leather, wool, 

mohair, and animal by-products. Nor do they know that range use 

is the highest agricultural use that can be sustained on almost 

all remaining range land.  

 

 When I retired from field operations in range 

conservation, I took a professorship. For a few years my wife 

and I were in the receiving line for the President's Reception 

of new faculty at Texas A & M University. Each September about 

300 new faculty members passed by; each with a close look at my 

lapel card which read RANGE SCIENCE DEPARTMENT in big letters. 

Later we receptionists visited at small tables, with as many as 

possible, to answer questions and to make them feel welcome. 

Almost without exception they would ask me what "range science" 

dealt with. They were engineers, biologists, math, English, 

chemistry, and various other kinds of professors.  

 

 I soon learned that there was only one quick way to 

explain. This was; to begin with the familiar cropland and its 

agronomic science, forestland and forest science and then to 

point out that most of the land in our western states is not 

capable of producing cultivated crops or commercial forest; that 

it is best used as rangeland; natural pasture for grazing 

animals; that range science deals with such lands; that there is 

more of it on earth today, than timberlands and croplands 

combined. Only then did their faces light up with new knowledge. 

This was in Texas, not at an eastern university. When I then 

mentioned that some 14 western universities offered work to the 

Ph.D. degree in range science, they were duly impressed. 

Incidentally, it has bothered me for over 25 years that there is 
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no range science or range management department in Montana, the 

Dakotas or Nebraska. One more example tells a lot. I was riding 

up in an elevator in Austin, Texas to address a convention of 

Texas high school teachers -- many from out of state -- and was 

surrounded by young ladies riding up to the session. I felt good 

when I overheard that they didn't want to miss my talk. Then, I 

learned it was because there was a lot of interest in the Texas 

Rangers. 

 

 These were educated people; but you can't blame them if 

you have looked at the definitions of range in a dictionary; or 

have considered our national efforts, until quite recently, to 

acquaint the public with the range resource. Let me here commend 

the work of rancher, Peter Jackson in rounding up the volume on 

Montana range resources, and for his USDA committee work in 

Washington, D.C. Meanwhile the Hollywood makers of western films 

continue to portray the man with the plow as the hero, and the 

rancher as the villain -- while the U.S. census tallies cropland 

and forestland acres, but not rangeland acres.  

 

 But there are signs of progress. This year the U. S. 

Geological Survey adopted a new system of classifying land use 

and land cover, which for the first time segregates rangeland. 

Also, this year for the first time I saw the word rangeland in 

the National Geographic and Readers Digest magazines --and used 

in the proper sense. Stockmen, who are also rangemen, like Peter  

Jackson, are now being heard in the federal seats of power.  

 

 Considering the wide interests of the group here, it was 

thought best to present the nature of rangeland from three 

viewpoints. They are: 1) as a national product of climate and 

soil, with self- renewing volunteer forage; 2) as a land 

resource convertible to cultivated cropland, either properly or 

destructively; and 3) as natural pasture where livestock 

producers control time and amount of grazing, either properly 

(when focused on potential condition of volunteer vegetation) or 

destructively (when focused only on seasonal conditions of 

livestock, weather, and markets).  

 

 The qualities that provide the essential nature of 

rangeland are to be found in its climate and soil. The major 

rangeland areas of the globe are the areas with least 

precipitation. Climate is average weather. In rangeland climates 

the weather of any month or year is usually further from average 

than in timberland climates. Arid years, wet springs, and early 

or late frosts affect ranchers but are much harder on dryland 

farmers.  
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 Droughts are normal in rangeland climates. I'm reminded 

that Prof. Kraenzel of Montana State University once wrote that 

semi-arid shouldn't mean halfway between arid and humid but 

instead half the time arid and half the time humid.  

 

 Many years ago while working with a South Dakota rancher 

in a bad drought, I overheard a memorable conversation when a 

neighboring rancher drove up.  The neighbor wanted to know if he 

could buy some native hay. He said, "You still got plenty old 

grass and all that hay." There was a lot of baled hay put up the 

previous year on some deferred native pastures. He asked $30 a 

ton for it. The neighbor said, "Man! I could have bought all I 

wanted last fall for $15 a ton." The neighbor said, "But, how 

could I know we were going to have a drought?" When the answer 

came, it was, "What are you, a tourist?"  

 

Now concerning soil. Soils that store very little water tend to 

be rangeland, even in forest climates. Right here in Montana 

I've seen a mountain in forest climate covered with range 

vegetation, surrounded by others of equal height covered with 

forest. The reason was not fire. The one had shallow clay soils 

over solid limestone and the others had coarser soils of greater 

depth. The Shepherd of The Hills country in the Ozarks receives 

over 45 inches of rainfall but is rangeland because the soils 

are very shallow over solid dolomite. A soil with much available 

water may produce forest even in a rangeland climate -- as we've 

all seen along major streams in the climate of the prairies and 

plains. It is well to remember that soil is not the same as 

land. When you buy land, you buy the kind of soil on the tract 

but also the climate that goes with it. In eastern Montana there 

is range country with less than 12 inches of average annual 

precipitation and country with 16 inches where the soils may 

appear similar.  

 

All agricultural lands were once either natural timberlands or 

natural rangelands. The growth form of vegetation from short 

grasses to tall trees originally reflected differences in 

climate and soil. Any cropland we have was derived by man's 

technology from rangeland or timberland. Abandoned fields return 

to the general type of forest or range vegetation from which 

they were derived. The process is termed secondary succession; a 

natural law of ecology -- sometimes called self-healing.  

 

The Society for Range Management is agreed that rangeland may be 

characterized as follows: "1) the potential natural vegetation 

is predominantly grasses, grass-like plants, forbs, or shrubs, 
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2) natural herbivory was an important influence in its pre-

civilization state, 5) it is more suitable for management by 

ecological principles than for management by agronomic 

principles. Rangelands include natural grasslands, savannas, 

shrublands, most deserts, tundra, alpine communities, coastal 

marshes, and wet meadows.”  Such lands occupy 40-45% of the 

earth's land surface as contrasted with 10% in tilled cropland 

and 28-50% in forest.  

 

Although a small percentage of these rangelands could 

economically be converted to cropland, nearly all of it is too 

dry, steep, shallow, sandy, wet, cold, or saline for cultivated 

crops or for timber production, I include cultured or tame 

pastures under cultivated crops, suitable for cropland (land 

that can withstand and repay agronomic practices).  

 

In every western state and in countries throughout the world the 

cultivator has pushed out onto rangelands where trial and error 

proved the land could not sustain use as cropland. Formerly 

cultivated, eroded, abandoned fields are everywhere in the range 

country and are a standard feature of aerial photos of ranches. 

When these are checked on the ground, they are ordinarily lower 

and less dependable producers of forage than adjacent land never 

cultivated. Though now dominated by volunteer native plants, you 

will learn that most were once seeded to the favorite 

domesticated pasture or hay species of the time of abandonment.  

 

There is too little acceptance of the principle that we must 

decide upon one of the three primary uses of agricultural land -

- based on climate and soil -- before we consider land 

treatments. State-wide informational literature on crops and 

pasture development can still be found with no reference to 

precipitation zone and soil group. The agricultural colleges 

remain largely commodity oriented instead of land oriented. The 

state agricultural colleges from North Dakota to Texas are all 

located in the eastern and high precipitation zone of the 

states. They were originally, and are still largely, staffed by 

graduates from still more easterly and more humid locations. The 

result has been minimal understanding of treatments appropriate 

for rangeland. Instead, familiar cropland and forestry practices 

such as tree planting, were promoted statewide. Agronomists, on 

their occasional trips to the more arid western parts of these 

states have often done more harm than good by recommending 

certain land treatments without differentiating between lands 

that could and could not sustain and repay costs of such 

treatment.  
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The term multiple-use is sometimes used to answer, or to avoid, 

questions on best primary use of land. The term is useful when 

describing the situation on lands as varied as found on most 

National Forests. But, it is of no help in making a decision on 

the best primary use of a specific tract. Moreover, if the term 

is used to mean primary and the secondary uses of a specific 

tract, it means little, because then almost all lands have 

multiple- use. Even the best land of Iowa, obviously best used 

primarily as cropland, is also used as pasture, for grazing of 

crop-aftermath, and as wildlife or recreation land, for winter 

hunting.  

 

Whether land is best used primarily as native rangeland, 

timberland, or cultivated cropland is determined by climate, 

soil, economics and user preference. In that order, except that 

user preference may be allowed to outweigh economics. Note that 

economic considerations are third -- after climate and soil. 

This, because climate and soil are far more stable than 

economics. If economics could deal in centuries, there would be 

no conflict with long-term national welfare, nor with basic 

ecology.  

 

This summer I read James A. Michener's No. 1, Best Selling Novel 

called “Centennial”; concerning the land and inhabitants of an 

area near where the states of Wyoming, Nebraska, and Colorado 

meet. He did a prodigious amount of painstaking historical 

research. The book would fascinate any of you from the central 

and northern plains. On page 1081 he wrote, "The old two-part 

system that prevailed at the end of the 19th century -- rancher 

and irrigator -- was now a tripartite cooperation: the rancher 

used the rougher upland prairie; the irrigation farmer kept to 

the bottomlands; and the drylands gambler plowed the sweeping 

fields in between, losing his seed money one year, reaping a 

fortune the next. ...requiring three different types of men, 

three different attitudes toward life…."  

 

We must perhaps forgive Michener for not considering average 

annual rainfall -- as well as roughness -- to indicate rancher 

country. He also wrote, "How powerful the land was! Continuously 

men did strange and destructive things to it, yet always the 

land remained." I would add -- yes it's still there, same number 

of acres. But I've seen too many acres of go-back rangeland 

where a short try at dryland farming eroded off a thin layer of 

topsoil -- often exposing a white, now solid, caliche layer -- 

where range production will be far below surrounding land for at 

least a century.  
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Rangemen are, of course, especially sensitive to breaking of 

rangeland for marginal wheat production. In fact, it was in 

Montana on that 100 mile stretch between Fort Peck dam and the 

Yellowstone near Terry that we coined a medical name for this 

malady. We termed it Triticosus -- after Triticum, the Latin 

name for wheat. We found it was caused by traveling through 

rangeland areas intended for chancy wheat production; where the 

land plainly could not sustain cultivated agriculture through 

generations. We agreed that the symptoms of triticosus included 

a tendency to depress the accelerator pedal, to stare straight 

ahead, to lapse into gloomy silence, and, in some, a slight 

flushing of the face. Epidemics occur periodically among 

rangemen and seem to be correlated with variables such as series 

of wet years, wheat prices, federal crop-acreage programs, and 

rates of land taxation where these are not based on land-use 

capability, tract by tract (county by county won't get it).  

 

This is not to belittle the importance of wheat production. 

Montanans will be interested in knowing that our family 

regularly eats Montana wheat in Texas. It's called Wheat Berry 

bread. The wrappers say, "A delicious wheat bread made from 

wheat grown in the early springtime in the rich soil of the 

plains of Montana, ground fresh daily." I don't know how it's 

done; but this national food with no preservatives is 

continuously available at several chain groceries, in our town 

of under 50,000, from the Orowheat Baking Co. in San Francisco. 

The 1 1/2lb. loaves sell for less than Roman Meal bread on a 

weight basis. I add -- no financial interest -- no endorsement 

intended.  

 

Rangeland, due to its physical nature, will always be at the 

frontier of land tillage to entice farmers. And it is in the 

dryland wheat country where they now go too far -- in Russia as 

well as here. Conversion of rangeland to cropland started with 

the cornfields of Iowa and Illinois. The 1862, and first, 

“Yearbook of Agriculture”, refers to fine native range south of 

Chicago.  

 

Conversion of this rangeland to cropland was unquestionably good 

land use on the gentle slopes in this tall grass country. But 

between 1910 and 1929 about 50 million acres of the best 

rangeland in the drier shortgrass plains country was plowed. 

Later there was wholesale abandonment of such farms, while the 

terms dust-bowl and Okie were being born. In the period  

1950 to 1970, crop acreage harvested in the U.S. again dropped 

45 million acres; while wheat yield per acre trended strongly 

upward. In 1974, 9 1/2 million acres seeded to grass, in a 
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governmental set-aside program, were again plowed; mostly for 

wheat, even though the Soil Conservation Service regarded about 

one-half of it as subject to severe erosion if cultivated.  

 

Evidently many legislators and agricultural economists still 

believe that the way to increase food production is to put more 

land under cultivation.  

 

I first saw cultivated agriculture on nonarable land being 

subsidized with federal money in the drought and dust of the 

1950’s; while working with ranchers in the vicinity of Clayton, 

New Mexico. Those ranchers were the first to raise land use 

questions with me. We would pass a dryland farm and they would 

ask in effect, "Do you think it's doing any good to give that 

man a government check so he can keep on cultivating that kind 

of land?" Later I discussed this situation with a respected 

agricultural economist. He said, "We are still a rich nation and 

their congressmen can get the money appropriated. In the older, 

and poorer countries of Europe and in England you will find that 

the land has been put to the use that will pay its own way, 

because they can't afford such waste." Maybe we can't either 

anymore.  

 

In the relatively small plains state of Kansas alone, over a 

million acres have actually been seeded back to local strains of 

the native range grasses. This is not retirement of cultivated 

land to grass in the agronomic sense. It is a conversion in land 

use from cropland back to rangeland use. It entails range 

science instead of agronomy -- comparable to reforestation of 

old fields by foresters in timberland areas.  

 

We have no way of knowing how much improper land use ranchers 

have prevented by acquiring nonarable land and resisting 

cultivation. This and their restoration of rangeland vegetation 

on millions of acres of abandoned croplands, are, I believe, a 

little recognized but major contribution to proper land use and 

sustainable food production in the USA.  

 

Leaving the problems of rangeland versus cropland, I have two 

slides that should tell much about rangeland versus timberland. 

The two slides show forest site index at 5 inch increases in 

Average Annual Precipitation, from 25 to 60 inches, at the same 

latitude, on similar soils, with little difference in elevation. 

The slides show the approximate point at which rangeland grades 

into timberland as reflected in height of mature native dominant 

trees. Tree maturity is reflected by rounded tops. Foresters 

call this forest site index, but may use height at a certain age 
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instead of mature height. Foresters commonly regard 45 feet at 

maturity as the lower limit of commercial forestry. It is also 

at about this point that low value forest land grades into high 

value savanna rangeland. The savanna land shown, with 

precipitation under 45 inches once had tall grasses with 

scattered short trees. It is now thicketized because of 

cessation of prairie fires and decades of close grazing of the 

tall grasses. At the latitude of the Oklahoma - Texas border, 

timberland begins at about the 45 inch isohyet.  In Minnesota it 

is near the 28 or 3O inch isohyet. Savanna borders forest 

wherever precipitation gradients are gradual but in steep 

mountainous areas rainfall varies over short distances and 

rangeland can grade abruptly into timberland, without abrupt 

change in soil.  

 

With that we shall leave problems in allocating land, in and 

near rangeland, to one of the three primary agricultural uses.  

 

The next slide relates potential productivity of rangeland -- 

when used as native range -- to precipitation zones in the 

plains and prairies. The data shown are from the range 

experiment stations, indicated by name of a town nearby. Shown 

on the side scale are acres of range required for 6 months of 

summer grazing on ordinary upland soils with native vegetation 

near potential condition under moderate and sustainable degrees 

of range use. At the bottom are inches of Average Annual 

Precipitation. The data are from averages of decades of grazing 

trials and weather records. Note the almost straight-line 

relation between carrying capacity and average precipitation, 

alone. Evidently, through these 2000 miles of latitude 

precipitation is limiting; and an equal amount has an equal 

effect where ranges are in high condition, whether it falls as 

rain or snow. We know that temperatures are limiting in tundra 

and alpine ranges.  

 

Now concerning rangeland used as natural pasture where stockmen 

control grazing. Global shortages of food and energy are turning 

new attention to proper treatment of rangeland as a source of 

protein and fiber. Vastness of the area offsets low yields per 

acre. Direct human consumption of grain is increasing. Economic 

and energy considerations are forcing a greater dependence on 

range forage where nature plants and animals harvest. Hence, 

less dependence on planted and harvested feeds for the growing 

of livestock. Though the need to make better use of range will 

become ever more critical, only a fraction of educators, 

legislators, and the voters generally, understand the uniqueness 

and importance of the range resource.  
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Agronomic crops may well supplement range forage. But over 25 

years ago, rancher Dan Fulton, then president of the Montana 

Grassland Commission, pointed out repeatedly that feeds and 

irrigated tame pastures do not relieve range management problems 

but, instead, intensify them. In I960, Bredemeier, reporting 

research in the range journal from 175 ranches in Nebraska, 

showed conclusively that as the ratio of months of feed to 

months of range forage on a ranch increased, the condition of 

range vegetation decreased. So, watch it, if you've believed 

that more irrigated pasture or hay, or other cultivated crops 

are going to reduce grazing pressure on the range.  

 

Let me heartily congratulate you on your five-state Range 

Improvement Program under contract with the Old West Regional 

Commission. Your emphasis is properly on management of grazing, 

to restore high ecological condition in the various kinds of 

rangeland used for range. I know you have set specific goals for 

these five states, to be attained by 1985. I think the goals you 

have set are attainable, but from long experience I know how 

difficult it will be. It will take the best efforts of all state 

and federal agencies working with a oneness of purpose together 

with local natural leaders among ranchers.  

 

I cannot think of a better or more worthy goal for the 

rangelands than this improvement in ecological range condition -

- measurable by types of range sites, through changes in the 

vegetation.  

 

Such improvement is directly correlated with increased 

production of range forage -- on average through both wet and 

drought years. Stocking rates may be lower but live-weight gain 

per acre will be greater. The stopping of sheet erosion is an 

early result and the healing of gullies is most favored. Most 

significantly, improvement in ecological range condition 

increases the amount of rainfall and snowmelt that is stored in 

the soil for plant growth -- up to the maximum attainable 

without costly artificial treatments. Such reductions in erosion 

and runoff from uplands, are, of course, directly related to 

reductions in damages from flooding and sedimentation on lower 

croplands and in ponds, streambeds, and reservoirs. Such 

improvements are the most certain long-term habitat improvement 

for native wildlife -- not for a specific species but for a 

natural variety or community of wildlife from bees and birds, 

through fur-bearers to big game.  
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The benefits of excellent and good range condition classes in 

times of drought need special emphasis. The native perennial 

grasses in the higher range condition classes are not only 

taller than the weedy grasses of the lower range condition 

classes, they are also more deeply rooted and better able to 

survive droughts. Moreover, when dormant from drought, or in 

winter, they make better forage than old growth of tame pastures 

or the weedy plants of ranges in poor condition. A deferred 

native pasture with abundant old growth can provide far more 

economical relief from drought than reserve hay. It's cheaper to 

haul concentrates than both roughage and concentrates to a range 

herd.  

 

Many of you here may already be convinced of most all that I 

have said about range in good or excellent condition. Lay your 

plans to convince the ranchers who are not. The unconvinced; why 

do they stumble in droughts un-prepared? Well, they may be 

newcomers; but not necessarily. Why isn't stocking adjusted 

promptly in times of drought? Such planning and adjustments have 

been urged by rangemen for at least 40 years. Forty years ago I 

helped write Senate Doc. #199, also called the Norris Report, 

after Senator Norris of Nebraska, who requested a report from 

the U.S.F.S. on our western ranges. That 620 page book, entitled 

"The Western Range: A great but neglected natural resource", has 

an entire chapter on climatic fluctuations, including a map 

showing the number of drought years out of each ten for the 17 

western states. There was considerable evidence then that major 

peaks in livestock numbers in western states corresponded with 

the major drought periods. I wonder if they still do. In the 

last 20 years there have been excellent talks at range society 

meetings by ranchers, speaking from their own experience, on how 

they learned the hard way that it pays to adjust numbers 

promptly in droughts instead of first grazing their own range 

into the ground and then hunting range elsewhere or buying and 

hauling roughage.  

 

I think drought problems on the range almost always begin in the 

wet years. The abundant growth is an almost irresistible 

invitation to a stockman to increase the size of his herd or 

flock. Good stockmen are not necessarily good rangemen. Abundant 

ungrazed growth can look like "wasted grass" to a pure stockman; 

but, if he is also a rangeman, and sees which species are 

gaining ground, and which are losing, he may see a golden 

opportunity in these wet years to let nature restore the 

potential vegetation -- a chance to get average annual 

production into high gear with the least possible expense; and, 

a chance to build up some old growth for drought roughage or for 
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mulch to cover bare soil so it won't puddle and seal under 

raindrop impact.  

 

After wet years, the return of drought is not immediately 

apparent. There is always a chance and a hope that it will start 

raining. The man who stocks to the hilt in the wet years takes 

the biggest chance and needs the most hope. But, finally we all 

agree that we are in another drought. By then livestock that 

should have been sold earlier, in order to prevent overuse of 

the range, are very difficult to sell. Slaughter prices are 

depressed with drought cattle, and few want breeding animals or 

stockers when animals must depend on old growth or harvested 

feeds. It is a good time to buy and I know one rancher that was 

always ready for drought cattle with large pastures of native 

tall grasses that had been ungrazed for a year, plus a reserve 

of native hay cut from deferred range pastures (Wolff Bros., 

Albion, Nebraska).  

 

Overuse while going into and during a drought is only part of 

the story of drought in relation to range deterioration. As 

rains return after droughts, the stockman who is not a rangeman 

may not wait for ranges to recover from drought. Instead, he may 

ignore range condition and rush to buy livestock while prices 

are still depressed because of drought. At the extreme, I once 

overheard ranchers in a Texas drought making plans to go to San 

Antonio the next day to buy some cattle because they thought it 

would soon rain. This is the viewpoint, mentioned earlier, which 

destroys ranges -- where the focus is only on conditions of 

livestock, weather and markets; not range conditions.  

 

To achieve your goals you will have to always anticipate drought 

the next year, and act promptly when the degree of range use for 

the time of year indicates that you will exceed a full or proper 

degree of use by the end of the grazing season.  

 

Be prepared by having no more breeding animals than can readily 

be carried through a drought, by having deferred pastures, and 

reserves of native hay, preferably harvested in wet years from 

normally under-utilized parts of native pastures.  

 

Finally, I must say how glad I am, and how noteworthy it is, 

that you are actually having a Governor's conference on 

rangelands alone -- with a list of speakers to approach problems 

from all angles, but more importantly, with speakers and men 

present who have great influence on what will happen to 

rangelands.  
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Dr. E. J. Dyksterhuis, Texas A & M University, who presented 

this speech at the Governor's Conference on Montana Rangeland, 

began his range career under the title Range Examiner with the 

U.S. Forest Service. In the 10 years with the USFS he worked in 

Utah, Arizona, New Mexico and the Ozarks. Dr. Dyksterhuis became 

Senior Ranger and later administered grazing on the Carson 

National Forest out of Taos, New Mexico.  

 

He obtained a PHD in Ecology from the University of Nebraska. 

Then spent the next 20 years as a Regional Range Conservationist 

with the U.S. Soil Conservation Service in the prairies and 

plains.  

 

Dr. Dyksterhuis then accepted a professorship at Texas A & M 

University where he was given the title Professor Emeritus in 

Rangeland Ecology in 1970. Since then he has been Consultant to 

the U.S. Department of State on natural forage world-wide.  

 


