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The civilizing role of horticulture is part of the settlement story of the 
High Plains that has yet to be a subject of special consideration. The 
significance of this topic may be most readily explained by telling how it 

originated and developed in my own mind.
In 1954, as an eighth grader, I was driven across the plains of Kansas, 

Colorado, and Wyoming. After spending the summer in a primitive cabin in 
a remote location in southeastern Wyoming, I took my first train ride alone, 
from Laramie across the plains of Nebraska on to Chicago and the East Coast. 
Even at that young age, I had found the High Plains awesome and exhilarat-
ing, not lonesome or bleak, and I hoped someday to put down roots there.

While attending university in the Midwest, I had the good fortune to 
be able to spend holidays and summers in Colorado. I remember vividly the 
first welcoming whiffs of sagebrush, as well as the oases of small towns and 
farmsteads, as I drove west through Kansas or Nebraska. Indeed, my academic 
interest in French rural history, both civic and ecclesiastical, seemed perfectly 
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compatible with what I saw on the High Plains. After moving from southern 
California to Wyoming in 1971, at Rock Springs, then a booming energy town 
and not an apparent garden spot, my first question was: Where are the trees? 
The answer, invariably, came back: none of us thought we were going to stay 
here very long, so we did not plant trees.

Some years later, as founding president of the Wyoming Community 
Foundation, I became convinced that building endowments that would last 
forever and planting trees that would survive the harsh climate were two sides 
of the same coin: creating permanent communities. Among the Community 
Foundation’s first grants were monies for the purchase of trees for several 
Wyoming towns. Furthermore, at the urging of Wyoming’s then first lady, 
Jane Sullivan, the Community Foundation supported a number of projects 
and activities to improve community appearances. The premise, of course, 
was that attractive communities not only help increase community pride but 
also help attract desirable new businesses.

In the summer of 2001, almost by chance, I learned about the United 
States Department of Agriculture’s Cheyenne Horticultural Field Station that 
had occupied a once-treeless 2,200-acre plot just west of that city. Established 
by act of Congress in 1928, its mission was to aid horticultural development in 
all aspects throughout the High Plains. In 1972 that mission shifted to grass-
lands research, reflecting a stronger commitment to ranching and related for-
age crops. Now efforts are ongoing to restore the station’s arboretum, reflect-
ing the interests of an increasingly urbanized population. The Horticultural 
Field Station thus remains institutionally convenient to our story.

Contrary to lingering public opinion—especially strong where I live—that 
nothing grows where drought is ever-present, temperatures are extreme, and 
the wind rarely stops, I have had the privilege of cultivating my own vegetable 
and fruit garden, with surprisingly good results over a number of years. That is 
not to say that this is a how-to guide, although today’s High Plains gardener 
will learn, at least generally, what grew in the past and what did not. Nor is 
this a study of commodity farming and open-range ranching, although both 
are important because they complement horticulture and sometimes com-
pete with it for water. Nor again is it about horticulture as secular religion, 
although horticulture as restorative remains admittedly attractive as it has 
throughout history, most notably since the patricians of ancient Rome first 
cultivated their own gardens. The reader is forewarned that this study pur-
ports to be a cultural, not a scientific or technical, treatment of horticulture, 
although I hope it is well-grounded on both the science and the applications 
of science practiced during the respective historical periods.
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The reader should also know at the start that the notion regarding the 
civilizing influence of horticulture on the High Plains derives from my study 
and admiration of the learned French agriculturists of the eighteenth century. 
Actually, one need go no further than defer to one of their correspondents, 
our own Thomas Jefferson, overseer of the Louisiana Purchase, of which the 
High Plains were part. It is well-known that Jefferson was an enlightened 
farmer, that he viewed farming and, by extension, horticulture to be the most 
ennobling profession and the community of farmers to be the “nursery of 
steady citizens.” While not mentioning the High Plains by name, Jefferson 
had written about the gradual shades of improved living from the untamed 
condition along the Rocky Mountains to the tamed condition in Atlantic sea-
coast towns, illustrating in one snapshot “the progress of man from the infancy 
of creation to the present day.” In 1824, when Jefferson wrote these lines, the 
High Plains had yet to experience his “march of civilization.”

Jefferson’s hope for the gradual improvement of the human condition, 
not to speak of his intellectual curiosity, clearly had tempered his instruc-
tions to Lewis and Clark on dealing humanely with the aborigines they would 
encounter. The resistance of the Plains Indians to the “march of civilization” 
raises an overarching moral question that goes beyond whether their displace-
ment was justified or inevitable: Can sophisticated, technically advanced use 
of the land be defended as equally virtuous to more primitive or pre-pastoral 
use of the land?

Clearly, as a resident of the High Plains, I am inclined to believe American 
settlement of the High Plains was a good thing. And I am grateful to the set-
tlers who moved here, cultivated, and embellished their surroundings with 
the amenities of civilization. The history of their horticultural endeavors lends 
credence to the thesis that, slowly but surely, we have been learning to accom-
modate ourselves to the limits of our land.

Finally, as an immediate and practical matter, there is an advocatory 
rationale for telling this particular story. We have reached the point, in the 
early twenty-first century, when the overwhelming majority of us, even on 
the High Plains, have lost day-to-day touch with the soil. And while we likely 
will never get back to the family farm, much less to the struggle to survive the 
elements, it might just be feasible and certainly desirable for us to cultivate 
our own gardens, no matter how small, even if such activity borders on the 
sentimental. Similarly, while we may never get back to the idyllic community, 
we can make our surroundings more attractive, thus more livable.
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The story of horticulture on the High Plains began very inauspiciously. 
In �806, Zebulon Pike, the first known American explorer to cross this 
region, reported on “barren soil, parched and dryed up for eight months 

in the year that, in time, would become as famous as the sandy desarts of 
Africa.” In �820, Major Stephen Long and his fellow explorer, botanist Edwin 
James, reported that the region was “almost wholly unfit for cultivation” and 
“an unfit residence for any but a nomad population.” In �846, a Kentucky 
journalist recorded that western Nebraska was “uninhabitable by civilized 
man”; and in �849, historian-horticulturist Francis Parkman described the 
entire country from the Missouri River to the Rocky Mountains as a “bar-
ren, trackless waste.”� Thus began the tradition of describing the region as 
the Great American Desert, both on early geographic maps and in later 
folklore.

Taking pecuniary advantage of the admittedly harsh climate of the High 
Plains, Bill Nye, editor of the Laramie Boomerang in the �880s, entertained the 
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nation with anecdotes such as this, his most famous: “[T]he climate is erratic, 
eccentric and peculiar. The altitude is between 7,000 and 8,000 feet above 
high water mark, so that during the winter it does not snow much, we being 
above snow line, but in the summer the snow clouds rise above us, and thus 
the surprised and indignant agriculturalist is caught in the middle of July with 
a terrific fall of snow, so he is virtually compelled to wear his snowshoes all 
through his haying season.”2 Great fun, especially for those of us who wish to 
preserve low multitudes at high elevations, but simply not true.

Wyoming’s Aven Nelson, botanist and tireless advocate for horticulture, 
observed that it had taken years for permanent residents to come to the real-
ization that, botanically speaking, flowers, forage and forests abound. There 
are no “deserts” within our borders, he wrote. To early train travelers, it may 
have looked as though Wyoming consisted of “great barren wastes.” But now, 
with good roads, tourists were coming here “to enjoy with us the charm of the 
great plains.”3

In his seminal work, The Great Plains (�93�), Walter Prescott Webb 
described the High Plains as constituting the heart of the Great Plains: rela-
tively level, naturally treeless, covered by short-grass, with a semiarid climate, 
frequented by high winds. Nebraska’s Charles Bessey, botanist and dean of 
Great Plains naturalists, and before him the botanical explorer Joseph Dalton 
Hooker had used the term “prairie province” to describe the unique geo-
graphic distribution of plants in roughly this same region. Most convenient 
for our purposes, the last superintendent of the Cheyenne Horticultural Field 
Station defined the High Plains as that area lying west of the 99th meridian 
(roughly a line from a point fifty miles east of Pierre, South Dakota, through 
Grand Island, Nebraska, to Hays, Kansas), east of the Rocky Mountains in 
Colorado and Wyoming, north of the Arkansas River in Colorado and Kansas, 
and south of the White River in South Dakota—a total of about �20,000 
square miles. Average annual rainfall ranges from twelve inches or less on the 
western side to twenty inches or more on the eastern side. By way of contrast, 
average annual rainfall is thirty-three inches in Iowa and forty-three inches in 
Virginia. Elevations on the High Plains range from �,800 feet on the east to 
7,000 feet on the west.4

While the word “horticulture” stems from a combination of the classical 
Latin hortus (an enclosure for plants, meaning pleasure garden, fruit garden, 
kitchen garden, and even vineyard) and cultura (meaning to care for or to 
cultivate), the word was not used before the seventeenth century, and then 
primarily for fruit- and nut-bearing trees. In �907, Wyoming’s senator Joseph 
M. Carey, an amateur horticulturist, distinguished between horticulture as 
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the “cultivation of the garden and small field in a great variety of crops, chiefly 
vegetables, fruits, and flowers, and in an intense way” and agriculture as the 
“cultivation of the larger fields in less variety of crops, chiefly grasses and 
grains, and in a wholesale or more comprehensive manner.” His friend Aven 
Nelson later described horticulture as “primarily the growing of garden crops 
of any kind, including flowers, vegetables, small fruits, standard fruits, orna-
mentals, and shade trees” for both home and commercial use. Similarly, the 
enabling legislation for the Cheyenne Horticultural Field Station set forth four 
major areas for research and experimentation: fruits, vegetables, windbreaks, 
and ornamental plants—again, a convenient definition for our purposes.5

The story of the development of horticulture on the High Plains neces-
sarily pays tribute to the imagination and perseverance of individuals from all 
walks of life seeking to create livable places out of a vast, seemingly inhospita-
ble piece of space. Chapter � describes early horticultural efforts to supplement 
native and imported foodstuffs with the cultivation of vegetables and fruits 
and to encourage the planting of trees for protection and flowers for orna-
ments. Shelter from wind being a prerequisite for horticultural development, 
Chapter 2 describes early state legislation and citizen activity to promote tree 
planting. The end of the Civil War and the advent of railroads encouraged 
the founding of communities on the High Plains, the most notable for horti-
culture being the Union Colony of Greeley (Chapter 3). In �878, Major John 
Wesley Powell’s report on the arid West boldly suggested a set of land and 
water laws and their administration that were entirely different from those 
that had worked well for the humid East. His report would have far-reaching 
impact, and thus it serves as a useful foil by which to judge the development 
of horticulture on the High Plains (Chapter 4).

Passage of the Hatch Act in �887 provided federal funding to agricultural 
experiment stations connected to the nation’s land-grant colleges, so those col-
leges became the primary source of knowledge about horticulture. Chapters 5 
and 6 describe some of the pioneer horticultural activities of Charles Bessey in 
Nebraska and Aven Nelson in Wyoming. Ever mindful of their duty to impart 
what Ben Franklin called “useful knowledge,” these pragmatic botanists set 
the standards as well as the agenda for agricultural experiment stations on 
the High Plains. Among the pioneer agents of land-grant colleges to the rural 
population was James E. Payne. His travails on the plains of eastern Colorado 
serve as moving testimony to the difficulties of introducing horticulture to the 
most extreme climatic conditions (Chapter 7).

As parts of the High Plains, meanwhile, became more permanently set-
tled and urbanized, enlightened farmers, teachers, and civic leaders turned 
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their attention to community beautification (Chapter 8). More than from 
anyone else, introduction of hardy plants to the High Plains benefited from 
the overseas collecting and highly publicized plant breeding conducted by 
Niels Hansen of South Dakota (Chapter 9).

While horticulture developed most intensively along the Front Range 
of Colorado, areas more distant from the mountain streams confronted the 
traditional obstacle of drought and, related to that, the very survival of rural 
communities. While passage of the Reclamation Act of �902 set forth a major 
new role for the federal government concerning agriculture in the arid West, 
the Smith-Lever Act of �9�4 had a more direct and immediate impact on 
horticulture by institutionalizing and greatly expanding the extension services 
of land-grant colleges. Those services now went well beyond teaching resi-
dents how to grow fruits, vegetables, ornamentals, and trees. Especially after 
President Theodore Roosevelt’s Country Life Commission, federal engage-
ment would encompass literally all those aspects of rural living that made for 
an improved quality of life (Chapter �0).

Still criticized, both on principle and in practice, the fact remains that 
the federal government has been indispensable for taming the arid West, just 
as Major Powell had conjectured. It is within this context, and as the result 
of one man’s passion for community beautification combined with his perfect 
political connection, that the Cheyenne Horticultural Field Station came into 
existence. From the early �930s until the mid-�960s, station staff conducted 
research on fruits, vegetables, windbreaks, and ornamental plants for which 
it maintained hundreds of cooperative arrangements with farmers, ranchers, 
and communities throughout the High Plains (Chapter ��).

The Cheyenne Station’s abandonment of horticulture in favor of range-
land research not only signified the political clout of stock farmers but also 
acknowledged the greatly expanded exploitation of vast sources of groundwa-
ter throughout the High Plains. Additionally, technological advances, espe-
cially in transportation, meant that residents of the High Plains no longer 
depended upon themselves for fruits and vegetables.

Both the population explosion along the Front Range and the popula-
tion decline in smaller communities beyond the Front Range have resulted 
in renewed interest and activity in horticulture. Ever more mindful of arid 
conditions, a whole new “green” industry has emerged, and it now contrib-
utes greatly to making life throughout the High Plains more pleasant and 
refined—that is, more civilized (Chapter �2).

We say this despite the fact that qualitative comparisons such as Jefferson 
made between savage and tame, barbaric and civilized, are now considered 
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invidious. We would suggest, furthermore, that the progress of horticulture in 
and around especially the more isolated communities of the High Plains has 
contributed to making life far more pleasant than the much cherished notion 
of a vast open space where cowboys and other rugged nomads roam without 
a sense of place.

Notes
�. Pike quoted in Dorothy Weyer Creigh, Nebraska, a Bicentennial History (New 

York: W. W. Norton, �977), 4–5; Long and James quoted in Maxine Benson, ed., 
From Pittsburgh to the Rocky Mountains. Major Stephen Long’s Expedition 1819–1820 
(Golden, Colo.: Fulcrum, �988), xiv; James Edwin Bryant, What I Saw in California, 
Containing the Complete Original Narrative and Appendix from the 1849 Appleton Edition 
in True Facsimile (Palo Alto: Lewis Osborne, �967), 98; Francis Parkman, The Oregon 
Trail (�849; reprint, New York: Literary Classics of the United States, �99�), 64.

2. T. A. Larson, ed., Bill Nye’s Wyoming Humor (Lincoln: University of Nebraska 
Press, �968), 26–27.

3. Aven Nelson, “The Flora of Wyoming,” n.d., box ��, folder 5, Aven Nelson 
Papers, University of Wyoming American Heritage Center, Laramie.

4. Walter Prescott Webb, The Great Plains (Lincoln: University of Nebraska 
Press, �98� [�93�]), 4, 2�, 28; Richard A. Overfield, Science with Practice: Charles E. 
Bessey and the Maturing of American Botany (Ames: Iowa State University Press, �993), 
�38; Roger L. Williams, A Region of Astonishing Beauty: The Botanical Exploration of 
the Rocky Mountains (Lanham, Md.: Roberts Rinehart, 2003), 97; Gene S. Howard, 
“Recommended Horticultural Plants Generally Hardy and Adaptable in the Central 
Great Plains Region,” USDA Agricultural Research Service B-770 (February �982; 
reprint September �999), 6 pp.

5. Paul H. Johnstone, “In Praise of Husbandry,” Agricultural History �� (April 
�937): 87; Joseph M. Carey, “The Future of Horticulture in the State of Wyoming,” 
Wyoming State Board of Horticulture Special Bulletin � (�907): �9; Aven Nelson, “Hor-
ticultural Department,” Wyoming Farm Bulletin 5, no. 7 (January �9�6): no page.
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Vegetable gardens and ornamental flowers provide the setting for some 
of the most poignant episodes in Willa Cather’s O Pioneers! Although 
fictional, they may well be the most widely read depiction of early 

settler life on the High Plains. Take, for example, John Bergson addressing 
his children from his deathbed: “[D]on’t grudge your mother a little time 
for plowing her garden and setting out fruit trees, even if it comes in a busy 
season. She has been a good mother to you, and she has always missed the old 
country.” Her garden helped Mrs. Bergson reconstruct her former life insofar 
as possible.

Then, on a September afternoon two years later, Alexandra, the eldest 
of the Bergson children and by then fourteen, is found by her boyfriend, Carl 
Linstrum, in her mother’s garden, resting from digging sweet potatoes: “[T]he 
dry garden patch smelled of drying vines and was strewn with yellow seed-
cucumbers and pumpkins and citrons. At one end, next to the rhubarb, grew 
feathery asparagus, with red berries. Down the middle of the garden was a row 
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of gooseberry and currant bushes. A few tough zinnias and marigolds and a 
row of scarlet sage bore witness to the buckets of water that Mrs. Bergson had 
carried there after sundown, against the prohibition of her sons.”1

Willa Cather’s contemporary, Charles S. Harrison, a Congregational min-
ister and amateur horticulturist who once lived just a few miles west of the 
novelist’s hometown of Red Cloud, observed: “Many a poor woman on the 
frontier has slowly faded away with soul starvation. She had potatoes enough, 
but she needed flowers.”2 Even under the most primitive conditions of early 
settlement, vegetables fed the body and flowers fed the soul.

On the High Plains, the actual origins of horticulture, in the broadest 
sense of cultivation of the soil, remain obscure. Some archaeological evidence 
suggests that prehistoric Plains Indians cultivated the sunflower (Helianthus 
annus L.), but no such evidence is specifically known for the High Plains. 
Spanish explorers, roaming through the region from Central America, appar-
ently introduced maize, beans, and pumpkin. Early-nineteenth-century 
explorers, traders, and trappers occasionally found those plants cultivated 
around Indian habitations.3

The Plains Indians, as we know, were primarily hunters, but they did 
gather, cook, dry, and process a wide variety of native plants. Among the most 
common was the prairie turnip (Psoralea esculenta Pursh). As late as 1905, 
Niels Hansen observed Indians in southwestern South Dakota using these 
plants: “[T]he Indians dig them out from the prairie sod with a pointed stick 
and braid them into long chains. When ready to use them, the outer dark 
brown or blackish coating is removed, leaving the snow white starchy bulb.”4

Actually, the prairie turnip is not a turnip at all but a legume variously 
known as scurfy pea, breadroot, Indian breadroot, Indian turnip, prairie potato, 
pomme blanche, ground apple, white apple, Tipsin, Tipsinna, and Dakota tur-
nip—all of which suggests the wisdom of using the scientific names of plants 
as well as their horticultural or common names.5 The scientific names follow 
International Rules of Botanical Nomenclature and thus are universally recog-
nized, but the common names are governed by no formal code and vary from 
region to region.

At the outset of our story, therefore, and to avoid future confusion, we 
must understand the rudiments of plant nomenclature. Because Latin was the 
first, universal language of the sciences, eighteenth-century botanists adapted, 
and in some cases invented, Latinate words to identify plants, their relation-
ships to each other, and the authors who first described them. Hierarchically 
from the most general to the most specific, botanists classify plants at six 
levels: division or phylum, class, order, family, genus, and species. We need 
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concern ourselves only with the last three levels. The family name of a plant is 
generally recognized by the ending aceae; for example, the western sand cherry 
belongs to the rose family known as Rosaceae. Within that family, the western 
sand cherry belongs to the genus Prunus, the genus name always given as a 
Latin noun. Within that genus, the species name is written as a Latin adjec-
tive, in this case, besseyi.

Prairie turnip, Rocky Mountain Herbarium, University of Wyoming, Laramie. Courtesy, 
Ronald K. Hansen.
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It turns out that Liberty Hyde Bailey, dean of American horticulturists 
and longtime professor at Cornell University, first described the western sand 
cherry as a separate species in 1�9�. He named it Prunus besseyi in honor of his 
friend and colleague Charles Bessey of Nebraska. Thus the full scientific name 
of the western sand cherry became Prunus besseyi L.H. Bailey.

To somewhat complicate the matter of nomenclature, especially for those 
of us with little or no background in the sciences, the systematic classifica-
tion of plants is fluid rather than static, changing as a result of new research 
and other factors. To continue our example, Henry Allan Gleason (Gl.) of 
the New York Botanical Garden reclassified the western sand cherry in 1952, 
from a separate species to a variety or subspecies of the sand cherry (Prunus 
pumila L.)—the latter first described by Carl Linnaeus (L.), the founder of 
modern taxonomy. As a result, the western sand cherry is now known and 
written as Prunus pumila L. var. besseyi (Bailey) Gl.6

In addition to the plants created in nature, a great number of varieties 
have been developed through plant propagation and plant breeding. Known 
as cultivars, the names of these varieties are generally given in English and 
written in single quotes, such as Fragaria vesca L. cv. ‘Ogallala’ for the straw-
berry cultivar developed at the Cheyenne Field Station from the crossing of a 
hardy native plant with a large commercial variety.

Because the early traders were essentially hunters, the numerous edible 
plants native to the High Plains undoubtedly played an insignificant role in 
relieving starvation. With the establishment of trading outposts on the High 
Plains in the 1�20s and 1�30s, efforts certainly were made, albeit isolated, to 
grow vegetables—for example, at Bent’s Fort on the Arkansas River, Lupton’s 
Fort on the South Platte, and Fort William (later renamed Fort Laramie) on 
the North Platte. If the recollections of Benjamin Louis Eulalie de Bonneville 
(1�32) are any indication, horticulture at Fort William generally did only 
marginally well: “All attempts at agriculture and gardening in the neighbor-
hood . . . have been attended with very little success. The grain and vegetables 
raised there have been scanty in quantity and poor in quality.” Given the arid-
ity and the elevation (4,300 feet), the region was slated to remain forever in 
“a state of pristine wildness.”�

That view was confirmed by Edwin Bryant, a Kentucky journalist who 
stopped at Fort William fourteen years later, in June 1�46, on his way to 
California. “Not a foot of ground around the fort is under cultivation,” he 
reported. “Experiments have been made with corn, wheat and potatoes, but 
they either have resulted in entire failures, or were not so successful as to 
authorize a renewal.” In addition to the adverse climatic conditions, Bryant 
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suggested another reason for crop failures: “The Indians, who claim the soil 
as their property, and regard the Fur Company as occupants by sufferance, 
are adverse to all agricultural experiments; and on one or two occasions they 
entered the small enclosures, and destroyed the young corn and other veg-
etables as soon as they made their appearance above the ground.”� After the 
U.S. government purchased the fort in 1�49, the military at certain times of 
the year posted guards around the clock to protect its gardens.

Indeed, since 1�1� the War Department had specified that soldiers at 
every military post “will annually cultivate a garden . . . equal to supplying 
hospital and garrisons with the necessary kitchen vegetables throughout the 
year” and that the commanding officer “will be held accountable for any defi-
ciency in the cultivation.”9 That was a tough order for any post on the High 
Plains, although surprisingly well accomplished at Fort Laramie beginning 
with the 1�50 growing season, flourishing after the Civil War, and continuing 
until the fort’s abandonment in 1�90.

The War Department’s order of September 11, 1�1�, had been given 
for reasons of both health and finance. By then, it was well understood that 
vegetables and fruits were essential to good health, most specifically for pre-
venting the debilitating effects of scurvy, which we now know are a result 

Soldiers protecting vegetable garden, Fort Laramie, ca. 1880. Courtesy, Fort Laramie National 
Historic Site.
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of diets deficient in Vitamin C. In addition, the War Department sought to 
limit transportation expenses by having soldiers, so far as possible, grow their 
own produce. The high cost of transporting bulk goods, before the advent of 
the railroad, would serve both as obstacle to importing plant materials and as 
incentive for local horticulture.

Fort Laramie was among the outposts most distant from supply depots, 
strategically situated 600 miles west-northwest of Fort Leavenworth (the begin-
ning of the Oregon Trail), at the confluence of the Laramie and North Platte 
rivers on the High Plains of eastern Wyoming. In the early spring of 1�50, Fort 
Laramie’s supply officer recorded that he had gotten ten acres “sod-busted,” 
that he had secured plows to cultivate the land, and that he would “put in 
as much seed, corn, oats and barley, as my means will allow.” He had also 
secured the services of a settler, recently arrived from the Arkansas River val-
ley and knowledgeable about irrigation. That arrangement did not last long, 
as the settler joined a convoy en route to the gold mines of California. This led 
the officer to send an agent to Taos to recruit ten to twelve Mexicans, know-
ing they would be familiar with irrigated farming, which the supply officer 
believed was the only way to successfully cultivate around Fort Laramie. The 
officer also noted that Mexicans worked more cheaply than Americans.10

The earliest irrigation at Fort Laramie consisted of a single earthen ditch, 
no more than a few hundred yards in length, taking water out of the Laramie 
River for gardens on nearby bottomland. Nothing indicates that seeds were 
purchased from nearby Indians or settlers or that the soldiers had collected 
seeds of native edible plants. Instead, the post supply officer requisitioned seeds 
from Fort Leavenworth. In late summer of 1�56, he reported that, while his 
potato plants looked well, the fact that his seed potatoes had arrived in poor 
condition meant the harvest “will be very small, if it does not fail entirely.” As 
a result, he requested his counterpart at Fort Leavenworth to take great care 
not only in selecting the best plants but also in carefully packing them in hay 
to protect against freezing while on the trail.11 The extraordinary difficulties 
of transporting plant materials long distances would remain a major challenge 
to the development of horticulture on the High Plains.

That fact makes all the more remarkable the stories of the earliest settler 
women who brought to Nebraska cuttings of their favorite houseplants—gera-
niums, for example—as reminders of the civilization they had left behind. To 
be sure, they also collected native plants, providing both food to the table and 
pleasantness to the home. Along watercourses they could find several species 
of greens such as lamb’s quarter (Chenopodium berlandieri Moq.), asparagus 
(Asparagus officinalis L.), and onion (Allium canadensis L); on hillsides and 
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prairie ravines they could find the American plum (Prunus americana Marsh.), 
chokecherry (Prunus virginiana L.), red currant (Ribes cereum Dougl.), black 
currant (Ribes americanum P. Mill.), buffalo currant (Ribes odoratum Wendl.), 
and bush grape (Vitis acerifolia Raf.). In sandy, rocky areas they could find 
buffaloberry (Shepherdia argentea [Pursh] Nutt.) and the sand cherry (Prunus 
pumila L. var. besseyi). Their selection of ornamentals for transplanting likely 
converged on those plants found similar to the plants they knew back East. 
In addition, we note early descriptions of dugouts and sod houses, both with 
wildflowers growing on their roofs.12

Since the time of the earliest homesteads, horticulture has served a dis-
tinctly palliative role in making life more pleasant for women. Unquestionably, 
loneliness, insecurity, and hard conditions on the High Plains affected women 
more than men. Testimonials to the salutary effects of horticulture over the 
harshness of life continued throughout the history of the High Plains. In the 
thrilling story based on the life of Jules Sandoz , a neighbor returns to his 
western Nebraska homestead on a cold January day, having been away to earn 
enough money to support his family, and finds his wife and three children 
dead. Later, a neighbor woman, helping to prepare for the funeral, reflects sor-
rowfully on the deceased wife: “If she could [have] had even a geranium—but 
in that cold shell of a shack” that was not possible.13

If one had to choose a single activity to represent the advent of perma-
nent human settlement on the High Plains, it would be tree planting. When 
settlers began arriving, “[T]rees were so rare in that country,” observed Jim 
Burden, narrator of Willa Cather’s My Antonia, “and they had to make such 
a hard fight to grow, that we used to feel anxious about them, and visit them 
as if they were persons.”14

Tree planting began in southeastern Nebraska during the 1�50s and 
spread west beyond the 9�th meridian by 1�60. The earliest tree planters took 
shade and forest tree cuttings from along watercourses and dug up saplings 
for transplanting. The earliest fruit trees, however, came from points east of 
the Missouri River. In 1�56, J. Sterling Morton, who would found Arbor Day 
and later became secretary of agriculture under President Grover Cleveland, 
imported 500 apple trees for his Nebraska City farm; and Robert W. Furnas, 
Nebraska’s second governor, established the state’s first commercial nursery, 
at Brownville, also in the mid-1�50s.15

Though partisan political adversaries, Morton and Furnas helped pass the 
earliest state legislation pertaining to horticulture on the High Plains. By act 
of the Nebraska Territorial Legislature in 1�61, any Nebraska property owner 
who planted at least 100 fruit or ornamental trees, or 400 forest trees, per acre 
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received a fifty dollar exemption on the valuation of that property. This act 
proved so popular that the resulting decline in tax revenues drove the legisla-
ture to repeal it in l�64.16

While Nebraskans, from east to west, deservedly earned the reputation 
of tree planters, Coloradoans along the Front Range successfully established 
themselves as market gardeners and orchardists. The impetus for such hor-
ticulture came as a result of the demand for foodstuffs generated by the gold 
and silver rush into the Rocky Mountains; its development depended on suc-
cessfully harnessing the water flowing out of the mountains onto the plains. 
For those who did not see the Front Range before the 1960s, it may be impos-
sible to imagine that at one time, dotted with gardens, farms, and orchards, 
this was one of the world’s great intensive-agriculture regions.

David K. Wall, who arrived in 1�59 from Indiana via California, where 
he had raised and supplied food for miners, is considered the first market 
gardener to use irrigation in Colorado. He took enough water out of Clear 
Creek to irrigate about two acres near Golden. Concerning such early irriga-
tion efforts, Elwood Mead, a pioneer irrigation engineer, observed that gen-
erally brush and stones were used to deflect streams. Irrigators probably just 
used a few shovelfuls of earth to make embankments and then shoveled open 
passages to cultivated plots as water was needed. Wooden and iron head-
gates to control water flow into ditches came later. By 1�62, three years into 
the Rocky Mountain gold rush, waters for irrigation were being taken out of 
all the main streams within the upper South Platte watershed: Clear Creek, 
Boulder Creek, and the St. Vrain, Big Thompson, and Cache la Poudre riv-
ers.1� Large-scale irrigation projects along the Front Range, however, would 
not begin until the 1��0s, after the passage of legislation regulating water and 
the creation of irrigation institutions—partnerships, community cooperatives, 
corporations, and districts.

Market gardening, meanwhile, gained an early publicist in William N. 
Byers (1�31–1903), founding editor of Denver’s Rocky Mountain News. An 
outspoken advocate of agricultural and horticultural development, Byers 
believed that without such production, Denver could never become a major 
city. On May �, 1�59, during the newspaper’s first spring of publication, Byers 
reported that David Wall of Golden had “left at our office a large supply of 
garden seed for sale. All ye that wish fresh vegetables walk up and select your 
packages at 25 cents each.” On June 11, Byers acknowledged receiving rad-
ishes, which he believed were the first ever grown in Colorado; and on June 
25 he announced that locally grown peas, lettuce, and onions were available 
for purchase. On August 13 Byers reported that “our market is now well sup-
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plied with garden vegetables of as fine quality as can be found in the old settle-
ments of the States,” which included cabbages, melons, and squashes shipped 
to Denver from farms in the Arkansas River valley.1�

Orchards were more difficult to establish than market gardens, in part 
because of the costs and risks involved in importing the nursery stock by 
wagon over long distances. In 1�62, for example, one Henry Lee brought 
6,000 apple cuttings and 500 each of peach, pear, plum, and cherry cuttings 
from an orchard at Iowa City to his brother’s farm near Golden. While we 
have no record of exactly how Lee transported the cuttings, we do know 
that fifteen years earlier a pioneer nurseryman named Henderson Luelling 
left Salem, Iowa, with an ox-drawn wagon packed with �00 fruit cuttings, 
stopped at Fort Laramie, and reached the Willamette Valley of Oregon after 
five months on the trail. Approximately half of his cuttings survived the trip, 
enough for him to start a thriving nursery business that eventually led him 
to California’s Central Valley. Luelling’s cuttings had ranged from twenty 
inches to four feet in height; they were planted in a mixture of soil and char-
coal, which held water better than soil alone, in two specially built boxes that 
took up an entire wagon bed, surrounded for protection by a light but sturdy 
frame.19

As to Lee’s stock, we do not know how many trees survived his trip, 
but we do know that in 1�64 he salvaged only 150 after a flood along Clear 
Creek. He then moved and replanted to nearby upland and by 1�66 was again 
cultivating a thriving orchard. Further north near Bellvue, where the Cache 
la Poudre River emerges from the mountains, a settler started an orchard in 
1�62 from imported cuttings, species unknown, transported across the plains; 
and in 1�63 another settler established the first apple orchard in the Big 
Thompson valley west of present-day Loveland.20

Whether market gardeners or orchardists, early growers along the Front 
Range, generally speaking, were squatters—that is, settlers with no legal title 
to the land they occupied. To provide themselves with some security against 
latecomers, speculators, and territorial administrators, these cultivators came 
together in voluntary, protective associations known as claims clubs. In the 
case of the Arapahoe County Claims Club, established in 1�59, each member 
publicly stated his claim, giving its geographic description; to confirm the 
validity of the claim, the member agreed to “make, or cause to be made, 
improvements on his or their claim, by breaking one acre of land; or building 
a house sufficiently good to live in.”

Because the institution of the claims clubs clearly encouraged horticul-
ture, it is worth reflecting on their nature. We often view the development 
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of institutions in the arid West as somehow entirely different than those 
in the East, when, in fact, both are based on the liberal and associational 
principles that grew out of the eighteenth-century Enlightenment in Europe 
and America. Witness the familiar ring of the preamble to the bylaws of the 
Arapahoe County Claims Club: “[W]hereas it sometimes becomes necessary 
for persons to associate themselves together for certain purposes, such as the 
protection of life and property; and as we have left the peaceful shade—left 
friends and homes for the purpose of bettering our condition, we, therefore, 
associate ourselves together.”21

By 1�61, claims clubs covered a considerable portion of the Front Range 
and had gained recognition by both the U.S. Congress and the Colorado 
Territorial Legislature. By serving as vehicles for resolving conflicts over land 
ownership until state and federal laws took hold, these voluntary associa-
tions promoted more permanent cultivation and, in time, the development 
of communities.22

Consistent with the purpose of the claims clubs, President Abraham 
Lincoln submitted, and Congress ratified, the Homestead Act in 1�62. As 
with the bylaws of the claims clubs, the Homestead Act did require certain 
improvements of the land. Essentially, the act provided that any citizen could 
obtain title to 160 acres of unappropriated public land by residing on or culti-
vating that land for a period of five years and paying very modest filing fees.

Much has been written about the Homestead Act. While its purpose was 
lauded by many, its actual impact on the settlement of the High Plains proved 
not altogether positive. Most immediately, it was used by land promoters who 
unscrupulously argued that one could sustain a family and produce surplus 
food for the market on 160 acres of arid land. Loopholes in the act combined 
with Congress’s inaction led to wild land speculation. The impracticability 
of the act’s acre limit stirred Walter Prescott Webb, a westerner, to express 
the view that “no law has ever been made by the Federal government that is 
satisfactorily adapted to the arid region.” To this day, Webb’s view remains an 
ever-popular opinion throughout the High Plains.23

Were it not for two other major pieces of legislation proposed and signed 
by President Lincoln, there would be no horticulture as we know it on the 
High Plains: one creating the United States Department of Agriculture on 
May 15, 1�62, and the other establishing the land-grant colleges, July 2, 1�62. 
In the first, “[T]he general designs and duties of [the department] shall be to 
acquire and to diffuse among the people of the United States useful informa-
tion on subjects connected with agriculture in the most general and compre-
hensive sense of that word, and to procure, propagate, and distribute among 
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the people new and valuable seeds and plants.” In the second, also known as 
the Morrill Act, each state obtained public land and an appropriation for an 
agricultural college.24 Taken together, these two acts launched the federal 
government’s support of scientific research and its application to the practice 
of agriculture and related fields. The long-term effect on the development of 
horticulture on the High Plains would be incalculable. Meanwhile, state and 
local governments had taken certain actions that contributed more immedi-
ately to the development of horticulture.
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p

Nebraskans take their trees very seriously. By an act of 1873, the state 
legislature provided that any person who willfully and maliciously 
injured or destroyed any trees, valued at thirty-five dollars or more, 

on the property of another was subject to imprisonment in the penitentiary, 
hard labor for no less than one year or more than ten years, and liable for 
double damages to the injured party. In Nebraska, state historian Everett Dick 
observed, one could plead self-defense for shooting someone and get away 
with it, “but no such subterfuge could be claimed by a tree mutilator.”1

Until 1945, Nebraska’s official nickname was “Tree Planters’ State,” in 
recognition of tree-planting activities such as the institution of Arbor Day, 
founded in 1872, inspired by J. Sterling Morton; passage of the Timber 
Culture Act in 1873, sponsored by U.S. Senator Phineas W. Hitchcock of 
Nebraska; and establishment of the first and only artificial national forest near 
Halsey in 1902, promoted by Professor Charles Bessey. The legislature later 
changed Nebraska’s nickname to “Cornhusker State” in recognition of the 
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University of Nebraska football team, which by 1945 had changed its name 
from “Bugeaters” to “Cornhuskers.”

Long before football became Nebraska’s civic religion, the state legisla-
ture had promoted the planting of trees for purposes of windbreaks, orchards, 
woodlots, and beautification. By an act of 1869, the legislature confirmed 
property tax exemption for tree planting, allowing up to $100 exemption annu-
ally for five years to citizens planting one or more acres with woodlot trees no 
more than twelve feet apart and providing an additional $50 exemption for 
every acre planted in fruit trees. Two years later the legislature encouraged 
private owners of town lots to plant trees along public rights-of-way by levying 
a special tax of $1 to $5 per year for each lot adjacent to a street not planted. 
The goal was to line all Nebraska streets with shade trees within four years. 
Furthermore, the 1871 legislature made stockmen liable for damages caused 
by their herds on cultivated lands, broadly defined to include forest trees, 
fruit trees, and hedgerows.2 Therein was fired an early volley in the contest 
between nomadic cattlemen and permanent settlers in western Nebraska.

Initiative for tree legislation and promotion of tree planting came from 
the Nebraska State Board of Agriculture and, in particular, from the State 
Horticultural Society, which grew out of the former. During the 1869 state 
fair, “friends of horticulture” gathered at the Board of Agriculture office to 
establish the Nebraska State Horticultural Society. The society was formally 
incorporated and recognized in 1871 by the legislature, with an appropria-
tion of $2,000 to the State Board of Agriculture designated for support of 
the society’s activities. Robert Furnas and J. Sterling Morton were among 
the twenty-three founding members. Its overall purpose: “the promotion of 
Pomology, Arboriculture, Floriculture, and Gardening.”3

At the beginning, society activities centered first on determining by trial 
and error which fruit varieties purchased in nurseries east of the Missouri 
River did best in Nebraska and then on displaying those successes both within 
and outside the state. In 1873, for example, Morton used his position as a real 
estate promoter for the Burlington and Missouri Railroad to convince the rail-
road to provide free transportation in a specially built car for Nebraska-grown 
fruit to an exposition in Boston.4

While the earliest fruit-growing successes—apples, pears, peaches, grapes, 
plums—occurred in southeastern Nebraska and not on the High Plains, the 
membership of the society did include individuals interested in understand-
ing the horticultural possibilities of the High Plains. Preeminent among them 
was Charles S. Harrison (1832–1919), a preacher-horticulturist who had emi-
grated from north-central Illinois to York, about fifty miles west of Lincoln, 
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between the 97th and 98th meridians. There, he created his own horticultural 
experiment farm, and for nearly a half century he crisscrossed the High Plains 
as a speaker on horticultural topics and served as a frequent contributor to 
Field and Farm, a Denver-based newspaper—always as a missionary for horti-
culture in the arid West.

In 1872, Harrison won first prize in the inaugural essay competition 
sponsored by the Nebraska State Horticultural Society. His “Essay on Tree 
Culture” addressed the question of why Nebraskans should plant more trees. 
His answers, he said, were based on what he had observed on trips through 
Michigan, Wisconsin, and Minnesota. He was neither the first nor the last 
person who sought to apply knowledge of the humid, forested states to the 
arid, treeless states. His thesis was that as rainfall had followed tree belts and 
waterways in the Midwest, so too planting trees on the Nebraska plains would 
produce more rainfall and thus allow for more horticulture and more perma-
nent settlement.

Harrison’s essay, furthermore, conveyed a sense of the inevitability of har-
nessing nature for the benefit of humanity. “Providence,” he wrote, “seems to 
encourage the adventure of men as they push Westward. The mythical desert 
will doubtless be covered with beautiful groves and fruitful orchards even to 

Family with newly planted trees, near New Helena, Custer County, Nebraska. Courtesy, 
Nebraska State Historical Society.
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the base of the Rocky Mountains.” He quoted Scripture (Isaiah 41:18–19) 
to support that sense of Manifest Destiny: “I will open rivers in high places, 
and fountains in the midst of the valleys; I will make the wilderness a pool of 
water, and the dry land springs of water. . . . I will set in the desert the fir tree, 
and the pine, and the box tree together.”5

In a more secular vein, Harrison cited the example of the landmark 
French forest legislation of 1860, which combined government subsidies, tax 
exemptions, and technical advice to landowners. Encouraged by this and 
other European precedents, William Stolley of Hall County, farming west of 
the 98th meridian near Grand Island and a member of the State Horticultural 
Society, proposed that the legislature enact a law to ensure that there would 
be at least one 160-acre grove in each of Nebraska’s ninety-plus counties.6

As in Nebraska, state horticultural societies provided an institutional 
framework for the promotion of tree culture in Kansas (established 1867), 
Colorado (1880), South Dakota (1890), and Wyoming (1907). Overlooked is 
the fact that in purpose, outlook, and activities, these societies closely resem-
bled the agricultural societies of Europe and America in the eighteenth cen-
tury. Shared in common was the desire to spread the latest scientific knowledge 
among all cultivators, although one is left with the impression that members 
communicated mostly among themselves and not with those most in need 
of enlightenment. Paid memberships remained relatively small, for example, 
fewer than fifty in Nebraska in the 1880s and fewer than a dozen in Wyoming 
in the 1910s. The state societies generally assembled in their respective con-
ventions annually or semiannually. State legislative subventions, although 
consistently meager, made possible publication of their proceedings, which 
included formal papers, transcripts of discussions, lists of plants adapted to 
specific geographic areas, and announcements of prizes for the winning hor-
ticultural exhibits at county and state fairs. These publications reveal the 
thinking and practices of the most progressive horticulturists on the High 
Plains from the late 1860s through the 1920s.

At its first meeting following official recognition by the legislature in 
1871, the Nebraska State Horticultural Society entrusted J. Sterling Morton, 
editor of the Nebraska City News, “to prepare and publish an address to the 
people of the State setting forth all important facts relative to fruit growing in 
Nebraska.”7 His “Fruit Address,” given at the society meeting in Lincoln on 
January 4, 1872, set forth not simply the “facts” but also the civilizing ratio-
nale for such planting.

As perhaps the earliest full exposition of a rationale that would be repeated 
time and again, Morton’s words merit a close review:
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There is beauty in a well-ordered orchard which is a joy forever. It is a 
blessing to him who plants it, and it perpetuates his name and memory, 
keeping it fresh as the fruit it bears long after he has ceased to live. There 
is comfort in a good orchard, in that it makes the new home more like 
the old home in the east, and with its thrifty growth and luscious fruits, 
sows contentment in the mind of a family as the clouds scatter the rain. 
Orchards are missionaries of culture and refinement. They make the people 
among whom they grow a better and more thoughtful people. If every 
farmer in Nebraska will plant out and cultivate an orchard and a flower 
garden, together with a few forest trees, this will become mentally and mor-
ally the best agricultural state, the grandest community of producers in the 
American union. Children reared among trees and flowers growing up with 
them will be better in mind and in heart, than children reared among hogs 
and cattle. The occupations and surroundings of boys and girls make them, 
to a great extent, either bad and coarse, or good and gentle. If I had the 
power I would compel every man in the state who had a home of his own, 
to plant out and cultivate fruit trees.8

While the “Fruit Address” served as the platform, Morton’s resolution to 
create and name Arbor Day was the clarion call for a “campaign for tree plant-
ing.” That resolution, introduced to the State Board of Agriculture also on 
January 4, 1872, and unanimously adopted, provided for the board to award 
$100 to the county agricultural society that on that designated day “planted 
properly” the largest number of trees and to present a library valued at $25 
to the individual who on that same day planted the greatest number of trees. 
The idea, Morton reminisced thirty years later, “was to concentrate all the 
thought of the commonwealth on a single day, upon the very important topic 
of tree planting.”9

Although the Board of Agriculture had previously offered some prizes for 
tree planting, Morton’s resolution had the effect of exciting general public 
interest, with over 3 million trees planted in Nebraska on the first Arbor Day, 
celebrated April 10, 1872.10 Thereafter, the governor annually proclaimed 
Arbor Day until 1885, when the legislature permanently designated April 22, 
Morton’s birthday, as Arbor Day.

In addition to leading voluntary and local support for tree planting, mem-
bers of the Nebraska State Board of Agriculture and the Nebraska State Board 
of Horticulture successfully lobbied the U.S. Congress and President Ulysses 
S. Grant for federal aid to tree planters. Introduced by Senator Hitchcock of 
Nebraska, the Timber Culture Act of 1873 provided 160 acres of unappropri-
ated public prairie land to anyone who would agree to plant trees on forty 
of those acres, not more than twelve feet apart, and to keep them healthy 
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for eight years. From the beginning, however, there were problems with the 
act, causing numerous amendments—all unsuccessful—to reconcile its intent 
with arid conditions. The underlying obstacle, Walter Prescott Webb noted 
in retrospect, was the act itself: “Not only was it impossible to legislate forests 
onto the Plains, but it was impossible to make them grow in the arid por-
tions.”11 Before the act’s repeal in 1891, omissions in the law had resulted in 
numerous abuses detrimental to the development of horticulture. In western 
Nebraska, for example, the lack of residence requirement allowed speculators, 
cattlemen in particular, to amass new claims beyond the acre limits of the 
Homestead Act and earlier preemption acts.12

An entirely different approach to making life more comfortable on the 
High Plains came from Edwin A. Curley, an English gentleman farmer who 
toured Nebraska in 1875 and then, as an enthusiast for settlement, wrote a 
practical guide for prospective immigrants. On his own estate, Curley had 
used hedges—closely planted lines of bushes, small trees, or dead wood—as 
boundaries and means of protection for fields, gardens, and roads. Based on his 
travels and through his guide, he is credited with introducing to Nebraskans 
the idea of using hedges as a means of protection from the wind.

Curley reported that the most popular hedge in Nebraska was the 
Osage-orange (Maclura pomifera [Raf.] Schneid.). A member of the mul-
berry (Moraceae) family, the Osage-orange is so named because of its rough-
textured fruit that, from a distance, looks somewhat like green oranges. A 
dense, spiny, and hardy small tree, the Osage-orange is native to Arkansas, 
Oklahoma, and Texas. After its introduction to the eastern edge of the High 
Plains, the Osage-orange spread prolifically without cultivation, very much 
like the Russian-olive (Elaeagnus angustifolia L.) of later popularity. Both trees 
are considered adventives, that is, not native but fully adapted to their new 
surroundings. Popularly described by farmers as “horse high, bull strong, and 
hog tight,” the Osage-orange functioned as the most common fencing on the 
prairie. After the introduction of barbed wire in the mid-1860s, however, the 
Osage-orange was dug up as a nuisance plant.

Actually, Curley preferred willows (Salix L.) as a more aesthetically uni-
form hedge material, although he recognized that willows, when still young, 
require protection from the elements and livestock. Whether for use as hedges 
or in woodlots, Curley came up with the idea that trees and shrubs “be planted 
in belts, transverse to the prevailing direction of the wind.” Such planting, he 
believed, would protect the immediate surroundings of the homestead from 
the wind and slow down the prevailing wind speeds. He argued that if a cold 
north wind or a hot south wind could be substantially slowed from thirty to 
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perhaps ten miles per hour, horticulture would benefit greatly. Because plant-
ing in belts needed to occur on a large scale to be effective, Curley insisted 
that state legislatures provide both moral and financial support. While the 
relationship is unclear, the Nebraska Legislature in 1879 did authorize county 
commissioners to pay $3.88 per acre out of local funds for the establishment of 
windbreaks. The legislature specified that to qualify for such support, a “belt” 
had to consist of at least six rows of trees eight feet apart and trees within rows 
planted no more than four feet apart and had to be properly maintained for 
five successive years.13

As in Nebraska, tree planting in Kansas began in the east, then moved 
west across the High Plains. In the early days, when Fort Leavenworth still 
served as supply depot for Fort Laramie, settlers around that eastern Kansas 
outpost cultivated several unspecified varieties of apples that had originally 
come from Russia.14 In 1865, four years after statehood, the Kansas Legislature 
approved the first in a series of laws to encourage tree planting. Counties, 
for example, could pay fifty cents per acre annually to anyone who planted 
five acres or more of trees, starting two years after the trees were planted 
and lasting for a period of twenty-five years. The premium for individual set-
tlers increased to two dollars per acre in 1868, and the law was broadened to 

Farmstead, Custer County, Nebraska, 1888. Courtesy, Nebraska State Historical Society.
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enable counties to pay two dollars per half mile of trees planted along public 
thoroughfares, provided the trees were placed no more than one rod (16.5 
feet) apart and maintained for three years. For reasons unknown, but pos-
sibly because of counties’ unwillingness to contribute monies, the legislature 
repealed this law in 1874.15

Meanwhile, the Kansas Farmer, established in 1863 as the earliest agri-
cultural newspaper covering the High Plains, spearheaded the movement to 
establish a Kansas state horticultural society. The immediate consideration 
was to organize against unscrupulous tree vendors who were “recommending 
and selling . . . varieties of fruit trees and plants that are entirely unsuited to 
our climate, as well as under erroneous names.” As long as they published, 
Kansas Farmer and, after 1886, Field and Farm frequently reported complaints 
against tree peddlers while, at the same time, the newspapers vigorously edi-
torialized for the establishment of more local tree nurseries.

Kansas Farmer utilized its mailing list to attract fruit growers, garden-
ers, nurserymen, and amateur horticulturists to join together in the first state 
horticultural society to include a section of the High Plains, established at 
Leavenworth on December 10, 1867. Reflecting the emphasis on fruit culture, 
it was initially known as the Kansas State Pomological Society.16

While fruit culture made little immediate headway on the High Plains of 
western Kansas, the planting of shade trees and windbreaks began in the early 
1870s. Notorious in his support of tree planting, Richard S. Elliott was one 
of the early “boomers.” As a real estate promoter (his official title, “Industrial 
Agent”) for the Kansas Pacific Railroad, in 1870 he persuaded the company 
to underwrite the development of experimental tree plots near the railway 
stations of three western Kansas communities: Wilson (east of Hays), Ellis 
(west of Hays), and Wallace (near the Colorado state line). Elliott sought to 
prove that trees could grow without irrigation on the treeless plains, that more 
trees would attract more rainfall, and that increased rainfall would greatly 
enhance opportunities for farming in the arid West as had occurred in the 
humid East—all destined to improve business for the Kansas Pacific Railroad. 
As Samuel Aughey and Charles Dana Wilber later did in Nebraska, Elliott 
combined what we would now call pseudo-science with sheer force of convic-
tion; in his case, every indication suggested that he truly believed what he 
proclaimed.

In advance of the 1871 growing season, Elliott announced to readers of 
Kansas Farmer that the Kansas Pacific Railroad would be giving away tree 
seedlings, that he expected 50,000–100,000 to be planted that first year, and 
if they did well, he foresaw that “millions of trees will soon be growing in 
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Central and Western Kansas.” In a subsequent letter to the editor of Kansas 
Farmer, Elliott strongly urged farmers in western Kansas to begin collecting, 
planting, and cultivating seeds of native trees. He singled out the white ash 
(probably Fraxinus americana L.), the boxelder (Acer negundo L.), and the cot-
tonwood (probably Populus deltoides Marsh.).17

As one of his promotional activities, Elliott conducted train excursions 
for journalists, representatives of the federal government, and influential citi-
zens from eastern Kansas and Missouri to visit areas newly opened to settle-
ment in western Kansas. In June 1871, for example, he took members of the 
Kansas State Agricultural Society to visit his three experimental tree plots. 
At Wallace, Elliott told journalist John Tice that various deciduous trees had 
been planted from seed, and Tice reported that they were flourishing.18 To 
be sure, May and June naturally tend to be the greenest months on the High 
Plains. Two years later, drought combined with financial panic ended both 
Elliott’s tree experiments and his career with the Kansas Pacific Railroad.

Several years later, Martin Allen of Hays recalled his first visit to the rail-
road grounds at Ellis in 1872, where he had seen two acres of forest trees set in 
nursery rows. On a return visit in 1878, few, if any, of those trees had survived. 
Much like Nebraska’s Charles Harrison, Allen both preached and practiced 
adapting horticulture to the High Plains. He too, had emigrated from Illinois. 
In 1873 he had shipped cuttings of trees and shrubs from Illinois to his new 
homestead. Drought and grasshoppers, however, destroyed all the saplings as 
well as plants generally considered indestructible, such as asparagus, horserad-
ish, and rhubarb. Allen put some of the blame for that destruction on himself, 
admitting that he had not been “on the ground in person” to make sure his 
new land was properly cultivated and his cuttings were of top quality.

Despite setbacks, Allen kept trying. In 1875 he procured new trees and 
vines from Lawrence. The former arrived infected with insect borers, and the 
vines came already dead. Nonetheless, by 1878, he reported from Hays that 
he had successfully harvested cultivar gooseberries, strawberries, raspberries, 
grapes, and peaches; he anticipated harvesting apples, pears, and plums. He 
had also gathered wild plums and grapes (Prunus gracilis Engelm. & Gray and 
Vitis acerifolia Raf. are native to the Hays area) but said nothing about preserv-
ing their seeds and attempting to cultivate them.

For protection from wind and for fuel, Allen had taken advantage of the 
Timber Culture Act by planting thousands of year-old cottonwood seedlings 
(varieties not specified) on his own claim. Altogether, more than 2 million 
acres of Kansas prairie would be claimed under this act, although by the 1930s 
less than 5 percent of that acreage was forested. Allen also had experimented 
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with cultivating native trees—ash, boxelder, honey-locust, mulberry, hack-
berry, red elm, and willows—and he noted that much more work had to be 
done to determine the best species and varieties for local soil and climatic 
conditions.

Allen took special interest in the matter of hardiness under conditions of 
summer heat, wind, and dryness. That led him, in 1878, to propose the estab-
lishment of a state-supported horticultural school where “men of science” 
could test plants under field conditions. With all existing state institutions 
located in the eastern third of the state, Allen argued that it was time for 
the legislature to “let us have a new and useful one in the west.”19 Although 
never a horticultural school, the Hays substation of the Kansas Agricultural 
Experiment Station would provide the setting to test plants under local condi-
tions beginning in 1901.

At the western edge of the High Plains, meanwhile, a few intrepid amateur 
horticulturists, benefiting from isolated trials and errors before and during the 
Civil War, developed a veritable network of commercial orchards along the 
Front Range, from the foothills along the Arkansas River valley near Cañon 
City to the Cache la Poudre River valley near Fort Collins. Precipitation along 
the Front Range does not differ appreciably from that on the western Kansas 
prairie, but early Colorado orchardists had discovered that although fruit trees 
required little irrigation, that which was needed could be obtained with rela-
tively little effort by drawing from the streams flowing out of the mountains.

Jesse Frazier of Florence, near Cañon City, is credited with establishing the 
first large orchard, together with the first commercial nursery, in Colorado. He, 
too, received his first cuttings by wagon train from points east. Soon, he added 
his own root grafts, and in 1872 he harvested his first apples (“Ben Davis”). 
Within five years, his orchards yielded nearly 15,000 bushes annually, making 
him the largest apple producer of his day in Colorado. Frazier likely provided 
the starter stock to two notable Arkansas River valley orchardists, Captain B. F.  
Rockafellow of Cañon City and railroader J. H. Crowley of Rocky Ford.20

Recalling that the earliest attempts at fruit culture in northern Colorado 
were limited and only marginally successful, it is remarkable that by the mid-
1870s commercial orchards were flourishing in the valleys of Clear Creek and 
the St. Vrain, Big Thompson, and Cache la Poudre rivers. Part of that pros-
perity undoubtedly had to do with the availability of a ready market because 
of an increase in population; a greater part resulted from the persistence and 
diligence of the orchardists themselves. Joseph Wolff of Boulder County, for 
example, had lost all his 300-plus fruit trees to cold, dry winds during the harsh 
winter and spring of 1872–1873. Yet, he was not discouraged. “Fruit culture in 
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Colorado,” he wrote, “is a system of experimenting, and must for many years 
be largely in that condition, until experience shall determine what varieties to 
plant, the soil required, the proper tillage, the effect of irrigation, mulching, 
fertilizers, and other equally as important matters.”21 Such sentiments were 
frequently repeated throughout the coming decades in both farm newspapers 
and the proceedings of the new Colorado State Horticultural Society.

Organized under the auspices of the Colorado Farmer newspaper at 
Denver on September 30, 1880, the society began with eighteen members 
from Front Range counties. By the time of its first annual meeting in 1882, 
membership had grown to thirty-nine men and seven women; it remained 
roughly at that level until the society’s dissolution in 1922. Later, in 1944, the 
society would be reorganized as the Western Colorado Horticultural Society, 
signifying the shift of orchard production from the urban Front Range to the 
still rural Western Slope.

From its beginning, though, the Colorado State Horticultural Society’s 
stated reason for being was broader than just fruit culture: it was the promotion 
of “horticulture, pomology, arboriculture and floriculture.” The names of the 
initial standing committees reflected that horticultural breadth: Meteorology, 
Entomology, Ornithology, Geology, Forestry, Pomology, Vegetable Culture, 
Floriculture, and Ornamental Gardening.22 Nonetheless, fruit culture retained 
central attention. The newer technique, for example, of grafting an apple twig 
or scion onto a root, rather than using the more common technique of insert-
ing the scion into a slit made on the main stem of a tree, proved a more effec-
tive way to acclimatize non-native stock to Colorado: “It consists simply in 
grafting on to the root of a year-old seedling a scion or sprig from a standard 
apple of the same year’s growth. The resulting tree is always true to the variety 
from which the scion was taken, and comes into bearing at a comparatively 
early period.”23

In 1883, three years after its establishment, the Colorado State Horti-
cultural Society obtained recognition by the legislature as the State Bureau 
of Horticulture, “to encourage and assist in the organization of district and 
county societies, and give them representation in the State Bureau, and in 
every proper way encourage and further the fruit and tree growing interests 
of the State.” Given an annual appropriation of $1,000, the bureau began to 
publish an annual report that included horticultural statistics and essays with 
recommendations of practical utility to Colorado horticulturists.24

Arguably more active than the state society, the Northern Colorado 
[District] Horticultural Society covered Weld (Greeley), Larimer (Fort Collins), 
and Boulder counties. Its membership, nearly fifty, included representative of 
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the first generation of Colorado fruit growers, among them Albert E. Gipson 
(1848–1937) of Greeley and James S. McClelland (1837–1902) of Fort Collins, 
the first northern Colorado nurserymen and earliest promoters of an agricul-
tural experiment station at Colorado Agricultural College in Fort Collins.

Gipson and McClelland were officers of the Colorado State Horticultural 
Society; and McClelland also served on the Colorado State Board of Agri-
culture, the governing board of Colorado Agricultural College. Such overlap-
ping membership was common to the state groups in Nebraska and Kansas, 
too. One gets the impression that everyone shared a certain earnestness, devo-
tion, and cliquishness, which, in retrospect, we might view as old-fashioned, inef-
fectual, and stuffy. To be sure, the society members were among the most edu-
cated and progressive horticulturists, both rural and urban, and they sincerely 
sought practical answers to the most pressing questions of the time.

Because these societies pre-dated the federally supported agricultural col-
leges and experiment stations, their members had yet to benefit from regional 
research by professors in the natural sciences. Thus, the papers read at meet-
ings, and the discussions that ensued, generally reported on members’ own field 
trials and errors, combined with their classical opinions on the aesthetic and 
moral aspects of horticulture. The agenda of one three-day annual meeting of 
the Northern Colorado Horticultural Society, for example, included this mix of 
topics: Success in the Apple Orchard, Growing of Small Fruits, Plum Culture, 
Report on Pomology, Strawberries, Horticultural Irrigation, State Legislation, 
Benefits of Horticultural Meetings, Canning and Preserving Fruits, Aesthetics 
in Horticulture, Cultivation of House Plants, Vegetable Culture, Home Sur-
roundings and Their Influence, New Fruits, Landscape Gardening, Relation of 
Poultry to Horticulture, Cross-Fertilization, The Cottonwood Tree, Progressive 
Horticulture, Celery and Cultivation of Asparagus, and Best Trees for Ornament 
and Profit.25

The State Horticultural Society meeting in convention pursued the 
same pattern of papers followed by discussions. The society also sponsored a 
“Question Box,” so members could submit inquiries in advance on other top-
ics and hear answers at special sessions, such as one in 1882 from which this 
excerpt is taken:

What soil is best adapted to the cultivation of celery? Rich, sandy soil.

Is cultivation of the cranberry possible in Colorado? No.

What vegetable grown for the Denver market yields the most profit per 
acre? It depends. One member thought cucumbers, another thought 
parsnips, and still another cabbage.
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What is the profit per acre of raising strawberries? $200–$400.

Is the pear tree sufficiently hardy in our climate to warrant its extensive 
planting? Yes, if careful.26

While tree planting as a matter of state policy existed in Kansas and 
Nebraska legislation before Colorado entered the Union in 1876, Colorado 
remains the only state on the High Plains to mention tree planting in its 
constitution. On preservation of forests, Article XVIII, Section 6 calls for the 
state legislature to enact laws to “prevent the destruction of, and to keep in good 
preservation, the forests upon the lands of the state, or upon lands of the public 
domain.” On encouraging tree planting, Article XVIII, Section 7 enables the leg-
islature to “provide that the increase in the value of private lands caused by the 
planting of hedges, orchards and forests thereon, shall not, for a limited time to be 
fixed by law, be taken into account in assessing such lands for taxation.”

In 1886 the Colorado Legislature joined Nebraska and Kansas in providing 
rewards for tree planting: two dollars per 100 trees planted along ditches, fences, 
and public roadways, if the trees were set no more than one rod apart and were 
maintained in good growing condition. Toward that end, Field and Farm recom-
mended the “long-leaved” cottonwood (probably Populus x acuminata Rydb., a 
hybrid between P. angustifolia James found on the westernmost High Plains and 
P. deltoides Bartr. ex Marsh., the commonest poplar on the Great Plains) because 
it grew quickly and as a hybrid bore no cotton.27 While it is always difficult to 
gauge the actual impact of state financial incentives on local economic activities, 
unquestionably since the 1870s, tree planting on the High Plains was “in the air.” 
Nowhere was that more apparent than in the Union Colony of Colorado.
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Among the very first purchases for the Union Colony of Colorado, 
ordered by its founder, Nathan C. Meeker (1817–1879), in April 1870, 
was a railroad car full of shade and fruit trees from the Bloomington 

Nurseries. Since irrigation water was not yet available at the Greeley town 
site, the trees were temporarily heeled into trenches, with roots well covered, 
close to the Cache la Poudre River. It was not until June 1871, when the 
first irrigation canal brought water into town, that the trees could be planted 
permanently. Because the early growing season had passed and there was not 
enough time for solid rooting before the advent of cold weather, all the fruit 
trees and most of the shade trees were dead by the following spring.

Meeker readily acknowledged, four years later in his Greeley Tribune, that 
when he and the other colonists first located in Colorado Territory, “we had no 
kind of idea of the difficulties attending the culture of many kinds of vegetables. 
The great variety of forest trees which grow in the states without any trouble, 
many of them as spontaneously as weeds, can here scarcely be made to live when 
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brought hither with the greatest care and cultivated with the utmost attention.” 
And yet by 1890, Captain David Boyd, among the first Union colonists, described 
Greeley, population 2,500, as a community of homes surrounded by fine ever-
greens, deciduous shade trees, and lawns.1 Nevertheless, this was not precisely 
the community Meeker had planned; nor had horticulture developed quite as he 
had envisioned.

Meeker’s idealism, even if brass-bound, presaged some present-day notions 
for using horticulture as a means of creating a sense of place. The steps in his 
career that took Meeker to Greeley illustrate the intertwining of the practice of 
cultivating the soil strictly speaking and the more generally civilizing aspect of 
horticulture in the settlement of the High Plains. It is not too much to say that the 
High Plains owe much to the example of Meeker and his fellow colonists, in the 
sense that they helped provide “an impulse” to the development of horticulture 
as an expression of civic-mindedness.2

In 1834, at age seventeen, Meeker left the family farm at Euclid, Ohio, to 
seek his literary fortune in New York City. After eight years without achieving 
success, he took a teaching job in Long Hill, New Jersey. Continued meager 
earnings may have been the immediate cause of his attraction to the ideas of 
the French utopian socialist Charles Fourier, which Meeker found described 
in a periodic column of Horace Greeley’s New York Tribune. After less than 
a year of teaching, Meeker returned to Ohio where he began to write and 
lecture on Fourier.

Like many utopians before and since, Fourier was quixotic: idealistic 
and a bit odd. He had adopted the notion that social harmony could best be 
achieved through the establishment of small cooperative communities. Each 
individual entering such a community, known as a phalanx or phalanstery, 
would obtain landed property, thereby securing a stake in the community 
and becoming an equal with other property holders. As individuals coop-
erated and competition disappeared, harmony and happiness would result, 
all, of course, based on the assumption of the ultimate goodness of human 
nature.

While the first Fourier community had been established near Paris in 1832, 
the movement enjoyed its greatest popularity in the United States during the 
1840s, when sixteen communities were founded—most notably Brook Farm near 
Roxbury, Massachusetts. Less well-known was Trumbull Phalanx at Braceville, 
near Warren, Ohio, of which Meeker was a founding member and the corre-
sponding secretary. Trumbull started with a few primitive log buildings on a 275-
acre plot and not as the community “palace” Fourier had envisioned or Meeker 
had expected. The phalanx did, however, come close to self-sufficiency in grow-
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ing its own food—a menu based on whole wheat flour and abstinence from alco-
holic drinks. Meeker and his young family resided at Trumbull from 1844 until 
1847 when a malarial fever, the ague, caused the phalanx’s gradual debilitation 
and dissolution.3

Again close to destitute, Meeker joined his family’s general merchandise 
business in Euclid for two years before accepting an invitation to open a general 
store in Hiram, Ohio, where the Campbellites, an ecumenical offshoot of the 
Disciples of Christ, were building a new college; he was probably baptized into 
that denomination. At Hiram, Meeker continued to lecture on Fourier, and he 
developed his own ideas about community, agriculture, and religion. Meeker’s 
son, Ralph, recalled a Mormon neighbor at Hiram who spoke in glowing terms 
about the beauties and resources of the Rocky Mountain region. Evidently, this 
stirred in Meeker père an interest in moving west to “found a community of a 
few families, removed from the noise and frivolities of society.”4 As a follower of 
Fourier, Meeker believed society and not human nature was the source of all cor-
ruption and vice.

Around 1857, again near bankruptcy, Meeker and his family moved to 
southern Illinois, attracted by the salesmanship of Stephen A. Douglas and the 
Illinois Central Railroad, to establish a small farm and general store. While grow-
ing vines—strawberries in particular—for the Chicago market, Meeker continued 
his newspaper writing, both agricultural and abolitionist. That attracted Horace 
Greeley, who hired him as war correspondent assigned to General Ulysses Grant 
and, after the Civil War, as agriculture editor. In the latter capacity, Meeker wrote 
a distinguished series of articles on Oneida, the utopian community in western 
New York. In the fall of 1869, Greeley sent Meeker to the Rocky Mountain West, 
with Utah as the final destination. Stories about Mormon rituals, especially com-
munal irrigation, had intrigued Greeley. He wanted Meeker to prepare a series of 
articles on Mormon communities and their agriculture.5

Meeker traveled by rail as far as western Kansas to the end of the rail line, 
then by horse up the Arkansas River valley via Fort Lyon and Bent’s Fort, 
then north to Denver, which, because of its recent prosperity, Meeker com-
pared favorably to the finest towns of Illinois and Ohio. While an early fall 
snowstorm prevented Meeker from reaching Utah, he did explore the Front 
Range as far north as Cheyenne before returning to New York.

On December 14, 1869, Meeker published the first notice, endorsed by 
Greeley, setting forth both the plan for “A Western Colony” (the exact location 
was left unmentioned to avoid attracting land speculators) and the qualifications 
for colony membership: “The persons with whom I would be willing to associ-
ate must be temperance men, and ambitious to establish good society.” They 
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also needed to be men of some means who were willing to pay an immediate $5 
initiation fee, to cover a $150 membership fee to help defray the cost of selecting 
and purchasing land for the colony, and to possess sufficient savings to support 
their families during the colony’s early period. Each member was entitled to land 
for farming outside town and the right to buy a town lot for $25 to $50. Meeker 
specifically called for horticulturists—farmers, nurserymen, and florists—and, 
generally, for practitioners of those professions and occupations that made for “an 
intelligent, educated, and thrifty community.”6

Within less than a month, Meeker had received over 1,000 letters of inter-
est from throughout the nation. At an organizational meeting on December 
23, 1869, in New York City, he was elected president of the Union Colony; 
retired general Robert A. Cameron from upstate New York, vice president; 
and Greeley, treasurer. By December 27, an executive committee of eight 
members, including the elected officers, had drawn up a constitution and 
bylaws, primarily for the purchase and distribution of land. Once the locating 
committee found a suitable site, the treasurer meant to purchase and hold 
that land in trust for the colony; the executive committee was authorized to 
deed parcels of land to members upon receiving verification that they had 
made improvements on their respective parcels.

Meeker’s town plan for Greeley imitated that of the New England village. 
The town site, approximately 640 acres, consisted of business and residential 
lots with some land reserved for a commons, schools, churches, and other public 
institutions. The lots were laid out so they could “be sold, one of each to each 
member of the Colony, at a fixed valuation, and the proceeds devoted to improve-
ments for the common welfare.” In addition, tracts surrounding the town site 
were “to be divided into lots of 5, 10, 20, 40, and 80 acres, according to their 
distance from the town center, and deeded one to each member.”7 Since some 
of these surrounding tracts were more desirable than others, Meeker suggested 
selling them by auction, with proceeds again going for community improvements. 
Meeker conceived of the Union Colony as a cooperative venture only with regard 
to the initial purchase and distribution of land; all other transactions were free of 
community control.

Meeker had found the New England village plan attractive because it pro-
vided all residents with convenient access to businesses, schools, and public 
places and thus created a virtually immediate sense of community. Moreover, 
the New England plan encouraged horticulture because “in planting, in fruit 
growing and improving homes generally, the skill and experience of a few will 
be common to all, and much greater progress can be made than where each 
lives isolated.”8



Horticulture for Home and Community       37

Meeker considered a comfortable and attractive home not simply a pleasant 
amenity but a necessary prerequisite for preserving the family. His view of the 
connection among family, community, and horticulture came out in the summary 
of aims and values of the Greeley Tribune, which he launched on November 16, 
1870: “to enforce the doctrine that the foundation of all prosperity, whether of 
nations or individuals, is based on the family relation as maintained in civilized 
countries, and that the highest ambition of the family should be to have a com-
fortable and, if possible an elegant home surrounded by orchards, and ornamental 
ground, on lands of its own.” Meeker hoped the success of the Union Colony 
would serve as a model (his word) for establishing family-oriented communities in 
the remainder of the unsettled West.9

Meeker had provided the general plan for the colony; he left its details to the 
Union Colony of Colorado, Inc. Its board consisted of the three-member locat-
ing committee (including Meeker), plus the corporation’s Denver attorney and 
William Byers of the Rocky Mountain News. Byers also worked as an agent of the 
railroad from which much of the colony’s land had been purchased. His exu-
berance about agricultural development in Colorado, contrary to Meeker’s soft-
spoken approach, may help explain why the Union Colony of Colorado began 

Image not available
Nathan Meeker’s Greeley, 1870. Courtesy, City of Greeley Museums, Permanent Collection.
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to exaggerate the economic opportunities available at Greeley. Indeed, when 
the first colonists arrived in April–May 1870 and did not find what they had 
expected, those without confidence in Meeker personally or in his community-
building ideas more broadly moved elsewhere.10

The crux of the matter was the lack of water. While Meeker recognized 
from the outset that water imported through canals and ditches was essen-
tial to the colony’s success, the constitution written in New York made no 
mention of the related issue of water rights. Directors of Union Colony of 
Colorado, however, did establish the principle tying water rights to land own-
ership and required that canals and ditches providing water to the colony 
be built and managed by the colony administration, not by individual water 
users.11 General Cameron estimated that $20,000 would cover the cost of 
four ditches to irrigate 120,000 acres. By the time the system was completed, 
although reduced to two ditches and covering less acreage, actual costs came 
to $412,000. Meanwhile, the value of water rights increased dramatically. 
Those rights tended to be oversold by the colony, leading to prolonged and 
costly litigation.

Because of unanticipated high costs, the common fund—consisting of pro-
ceeds from land sales, which Meeker had envisioned as paying for community 
amenities—had to be diverted to support the construction of canals and ditches.12 
In addition, colonists voluntarily raised monies through special subscription, and 
many also volunteered their labor for the construction of the canals. The first 
canal completed, known as Greeley #3, was a relatively short-distance, bottom-
land diversion from the south side of the Cache la Poudre River onto town lots 
and gardens. On the north side, Greeley #2, which measured thirty-two feet wide 
at its bottom, took out water several miles above town and ran for thirty-six miles. 
So far as is known, Greeley #2 became the first formal cooperative irrigation 
venture and the first primarily agricultural canal on the High Plains to provide for 
irrigated cultivation beyond stream valleys to benchlands.13

Despite the canals, Meeker’s dream of a vital community surrounded by 
small-scale farms producing a variety of vegetables, fruits, and nursery stock 
would not come true. Instead, Greeley developed as a center of large-scale, single-
crop agriculture. Irrigated benchlands eventually became consolidated into larger 
and larger fields for the cultivation of potatoes, rotated with the newly popular 
soil restorative and fodder crop, alfalfa (Medicago sativa L.). Also called lucerne, 
seeds of this plant, native to southwest Asia, were imported in great quantities; 
it is now naturalized throughout North America. By the end of the nineteenth 
century, approximately 30,000 acres around Greeley were alternatively planted in 
alfalfa and potatoes, primarily the late-season red potato known as the “Greeley 
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spud.” Indeed, the planting of alfalfa led to the development of feeder operations 
that fatten up livestock for the markets and still emit a noticeable scent into the 
atmosphere around Greeley.14

At the very beginning, the presence of cattle around Greeley had caused 
the colony to hire herders to keep animals off cultivated areas. Rules were 
enacted but ignored by the early colonists who ran cattle, leading Meeker to 
editorialize that the issue was “not so much a question in regard to fences as 
in regard to order and decency, for our town and colony will be disgraced by 
cattle at large running through our streets; shade trees will be impossible, for 
even fences themselves will be comparatively useless since there are enough 
breachy [sic] cattle to demolish common fences.”15

During the spring of 1871, the colony administration did use some common 
fund monies to construct nearly fifty miles of fences to enclose its lands. Gaps 
remained, however, because the Colorado Territorial Legislature, pressured by 
the cattle interests, had prohibited closed gates across public roads each year dur-
ing the months of May through September. In the cattlemen’s view, according to 

Image not availaable
Lateral from Ditch #3 entering Greeley, 1870. Courtesy, City of Greeley Museums, 
Permanent Collection.
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Captain Boyd, the High Plains lent themselves only to grazing; thus, those wish-
ing to do agriculture or horticulture were fools: “Our fence was ridiculed, and 
we were accused of being proud and wanting to keep ourselves to ourselves, as a 
peculiar and very holy people. We were Greeley ‘Saints’ who had fenced ourselves 
in from the ‘heathen around about.’ ”16

Actually, quite the opposite had occurred. During the first year, colony 
farmers did not keep to themselves. They established the first Farmers’ Club 
in Colorado, consisting of about sixty members who met every Wednesday 
evening to discuss farming techniques. The Greeley Farmers’ Club sponsored 
the first Farmers’ Institute on the High Plains in December 1870 and, within 
three years, would spawn at least nine similar clubs along the Front Range. 
Already well established in the older states, the Farmers’ Institute provided 
instructional sessions on agriculture and horticulture and served as the pre-
cursor to the extension activities of the agricultural experiment stations.

The topic of the first Farmers’ Institute at Greeley was tree planting. Nathan 
Meeker spoke in favor of planting fruit trees; his fellow officer in the Farmers’ 
Club, J. Max Clark, discoursed on hardy fruits such as apples and sour cherries.17 
Naturally, the most frequent topic of discussion at weekly meetings of the Greeley 

Image not available
Lincoln Park, Greeley, ca. 1875. Courtesy, City of Greeley Museums, Permanent Collection.
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Farmers’ Club was irrigation, the quantity of water needed to irrigate specific 
areas and how best to apply it. “From the farmers themselves,” Captain Boyd 
reported, “we learned that much more water was needed than the theorists writ-
ing for newspapers had been endeavoring to make us believe,” which “led us to 
investigate the whole subject in concert, and to work together for the attainment 
of certain ends.”18

As president of the Greeley Farmers’ Club and later as a member of its 
successor, the Grange, Boyd had a crucial hand in the many discussions that 
ultimately led to the creation of the Colorado system of water-rights enforce-
ment. In 1879 he presided over the select committee that drafted the Colorado 
legislation. Suffice it to note that the Greeley colonists, living and farming on 
the arid plains many miles beyond the foothills, had recognized very early 
that their claims on Cache la Poudre River water would be uncertain until all 
claims to that water were defined, made a matter of written record, and then 
enforced by the appropriate authorities.

While legislation on water rights came as a result of conflicts on the Cache la 
Poudre River during the 1870s, Meeker had observed the use of water supplied by 
means of ditches in Denver on his first trip west in 1869. A city with a population 
already near 4,000, Denver was a place, according to Meeker, where “rain seldom 
falls, and cultivation would be without reward were it not for the introduction of 
water from the [South] Platte, which, being taken out of this stream, twenty-four 

Image not available
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miles above the city, runs along the gutters of every street, and into gardens.”19 
Meeker was apparently unaware that four years earlier, in 1865, the first ditch to 
reach the city site was dug from Cherry Creek, approximately where the present-
day Speer Boulevard intersects Broadway.

Indeed, William Byers, also a director of Union Colony of Colorado, Inc., 
claimed to be among the first private citizens to use the Cherry Creek water. 
He had transplanted cottonwood (probably Populus deltoides Marsh.) from 
locations unknown to his yard on Arapahoe near 15th Street and irrigated 
the saplings by hand, carrying water by bucket from the ditch. To those who 
found the “cotton” (cottony hairs discharged from seed caps) annoying, Byers 
countered that “cotton” flew only during a very short period in summer and 
that the cottonwood, being native, was the most readily available and fastest-
growing shade tree for Denver and thus needed to be planted widely.

In later years, Byers reflected that the boxelder (Acer negundo L.) followed the 
cottonwood in both his personal estimation and its overall popularity, although it, 
too, came under criticism because it tended to be worm-infested. Byers also liked 
the black locust (Robinia pseudoacacia L.), although a non-native; the Russian-
olive (Elaeagnus angustifolia L.) for its hardiness and quick growth; and the “wild 
black cherry,” by which he probably meant the native chokecherry (Prunus virgin-
iana L. var. melanocarpa (A. Nels.) Sarg.) rather than the non-native wild black 
cherry (Prunus serotina J.F. Ehrh.), for attracting birds.20

Like Byers, William E. Pabor (1834–1911) had made the connection 
between horticultural and community development, both in the Union 
Colony and in Denver. A native of New York City and among the origi-
nal members of the Union Colony, Pabor, too, was a publicist (he prepared 
the Union Colony’s first annual report), realtor, and amateur horticulturist. 
To readers of the American Garden (November 1882), Pabor described his 
“Garden Culture by Irrigation,” a four-acre plot at Shadyside, his residence 
two miles from downtown Denver. He had begun with the tap of a nearby 
irrigation canal: he fitted the tap with a wooden headgate, made to lift so as 
to allow the necessary amount of water to flow under it and directly onto a 
channel or flume lined with wood on the bottom and sides, and then into a 
main ditch. From that ditch, Pabor ran several smaller ditches, or laterals, to 
his various horticultural beds. He could open or close the laterals as needed, 
simply by moving two or three shovelfuls. Each bed consisted of irrigation fur-
rows and was surrounded by an earthen mound to further control the flow of 
water. Among the various sections, Pabor cultivated a “kitchen garden,” with 
twenty-plus varieties of vegetables; asparagus and rhubarb beds; beds for small 
fruits including currants, raspberries, and strawberries; and an ornamental 
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flower garden. He also maintained “a sort of experimental garden, where new 
and choice varieties of seeds are tested.”21

Although the extent of his experimentation is unknown, it is possible that 
Pabor obtained at least some seeds from the Colorado Agricultural College. The 
State Board of Agriculture had permitted the college to distribute, free of charge 
to citizens, seeds not used in experimentation, provided that recipients reported 
their planting results back to the college horticulturist.22

To be sure, the gardens at Shadyside were exceptional in both size and 
refinement. By the 1880s, the Colorado State Horticultural Society had recorded 
numerous examples of more ordinary gardens, both in communities and on 
farms—testimonials as to what flourished and what did not under unique local 
conditions. At its 1882 annual meeting, Mrs. A. L. Washburn read a paper on the 
“Ideal Garden,” addressing the questions of how and when to irrigate and which 
were the best fertilizers to use in vegetable and flower gardening. And she posed 
additional questions: Why do certain vegetables, such as melons and turnips com-
posed chiefly of water, require less water than many others? Is it best to run water 
close around tree trunks or at a little distance? Has anyone tried lime or gypsum 
as fertilizer?23

Commenting on the moral or cultural value of horticulture at a later 
meeting, Mrs. M. D. Cole of Berthoud noted that there was much more to 
gardening than deciding which varieties to plant and how they should be 
cultivated. In “Woman’s Work in Horticulture,” she appealed to farm and 
ranch women to spend less time “scrubbing and ironing” and more time work-
ing outdoors in the garden: “Our health and our nerves demand it, and for 
our digging and working the soil, mother earth will well reward us, not only 
in dollars and cents, but she gives a bonus besides, of renewed vigor and 
strength.” She acknowledged that farm and ranch women still endured many 
privations, although thanks to modern appliances, they were slowly gathering 
the comforts of life.24

While acknowledging that, during springtime, men and boys on stock farms 
needed to occupy themselves with sowing forage crops, Mrs. Cole affirmed that 
they still could be relied upon to plow and harrow garden plots. Thereafter, she 
encouraged women to take up a new routine by going into their gardens immedi-
ately after breakfast—leaving housework undone for an hour or more—to breathe 
in the cool of the morning, to clear their minds of drudgeries, and to work intently 
and thoughtfully among their plants. She admonished them to take their chil-
dren: “Those not old enough to help will enjoy making mud pies. Indeed, I pity 
any child who is denied the privilege of making mud pies. And, above all, let us 
inspire our boys and girls with a love of nature and of agricultural pursuits, if you 



44       Horticulture for Home and Community

would keep them on the farm.”25 Virtually since the beginning of settlement, 
retaining young people has proven among the most difficult challenges on the 
High Plains.

Underlying all challenges, however, is the basic fact of limited water. It is 
good to keep reminding ourselves that on the High Plains, scarcity of moisture 
is far more common than plenty of moisture and that in the period before 
storage reservoirs, trans-basin diversion, and deep wells, prolonged drought 
was truly devastating. When such a drought returned to the region in the 
late 1880s, those living beyond the communities of the Front Range and who 
could maintain even an acre or two of irrigated garden were able to remain 
on their homesteads. Indeed, if there is a single symbol of human existence on 
the more isolated sections of the High Plains, it is the windmill.

Cattlemen introduced windmills onto the High Plains to operate the 
pumps that ensured continual and reliable supplies of water for their stock. 
The railroads used windmills to fill their water towers, and homesteaders 
began using them in the 1880s. In a highly original paper, Erwin H. Barbour 
(1856–1947), professor of geology at the University of Nebraska and acting 
state geologist, documented the value of windmills to farmers and ranchers 
along the Loup, Republican, and Platte River valleys in western Nebraska. 
He was intrigued by their homemade construction—consisting of parts from 
old machines, scrap iron, and wood—and was impressed by their low main-
tenance costs. And this, combined with his belief in an unlimited supply of 
groundwater, convinced him that, when the rains and snows failed, the home-
steaders could always rely on the wind.

Beyond guaranteeing the necessities for existence, the windmill could ensure 
those amenities that made the difference between simple survival and a more 
comfortable life. “The sight of a sod house with flower beds and a lawn sprinkler,” 
Barbour wrote in 1899, “is unexpected and almost incongruous. Very different 
from the prevailing idea of frontier life are hot and cold water faucets. With the 
picture of cowboy life as the half-informed press paints it one would never expect 
to find a ranch house with marble basins and porcelain tubs. Such things exist, 
and are due wholly to the agency of the wind utilized by the windmill.”26

To this day, as one drives the highways and byways of the High Plains, the 
windmill remains the most visible sign of human presence. And even on the 
countless homesites abandoned for whatever reason, the windmill remains, at 
least in its severed parts, to remind the passerby that people once lived here. 
The windmill has left its mark on local mythology, too, serving as symbol for 
the ingenuity required to thrive on the arid plains and reminding us that the 
wind remains an ever-present source of renewable energy.27



Operating windmill near Lingle, Wyoming. Courtesy, Ronald K. Hansen.
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While the windmill still serves as an efficient provider of water to livestock 
on more isolated sections of land, whether public or private, its presence did 
not preclude cultivation of the land. Yet during the 1860s and 1870s, when 
large nomadic cattle operators had taken control of watered valleys, espe-
cially in western Nebraska and eastern Wyoming, they effectively prevented 
cultivation. These nomadic operators viewed the Homestead Act and related 
legislation as part of a deliberate federal effort to deprive them of access to 
those public lands they believed were best suited for grazing.

Their leading advocate, the Wyoming Stock Growers Association (estab-
lished 1879), came to wield extraordinarily effective political clout through the 
Wyoming Territorial Legislature and, after 1890, through the state legislature 
and the Wyoming congressional delegation. It is quite remarkable, therefore, that 
Governor John W. Hoyt managed to get the 1881 Wyoming Territorial Legislature 
to adopt a resolution urging Congress to change laws so that watercourses would 
be “available for the common and equal benefit, so far as possible, of all persons 
who may choose to occupy and improve any part of the public domain.” That 
same year Governor Hoyt reported to the secretary of the interior that “great 
numbers of ranchmen” had successfully grown crops of potatoes, oats, and even 
wheat—an early indication of that combination of animal husbandry, agriculture, 
and horticulture that became known as the stock farm.28

By no means were all cattlemen opposed to agriculture or horticulture. In 
fact, the owner of one of the largest ranches in Wyoming turned out to be per-
haps the most public enthusiast for horticulture. Joseph M. Carey (1845–1924), 
a native of Delaware and a law graduate of the University of Pennsylvania, was 
appointed U.S. district attorney for Wyoming Territory by President Grant. 
Shortly after reaching Cheyenne in 1872, Carey started to grow potatoes and 
other vegetables on his property north of town; not one year elapsed, not even 
when he represented Wyoming in Congress or served as governor, without him 
taking a personal interest in gardening.29

Territorial governor Hoyt had already noted that within a very short period 
of time, hundreds of new home gardens came under cultivation in Wyoming. In 
1887 one of his successors, Thomas Moonlight, drew special attention to gar-
dening successes on the Laramie Plains at elevations exceeding 7,200 feet. He 
reported on Mayor Trabing of Laramie who farmed sixty acres of irrigated (and 
fenced) land on the west side of the Laramie River. Trabing raised and sold pota-
toes, turnips, beets, onions, peas, and cabbages, as well as wheat, oats, barley, and 
alfalfa.30

While we have noted the existence of vegetable gardening by the middle of 
the nineteenth century at Fort Laramie, the first indication of ornamental plant-
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ing in Wyoming Territory came well after the Civil War. Post records indicate 
that a hospital flower plot existed in 1869, cared for and watered every day by the 
patients. By 1878 the military had expanded the plot to include four square flower 
beds with a raised, round flower bed in their center. Apparently, the assistant 
post surgeon supervising the planting had some knowledge of plant classification. 
While some of his flower seeds had been purchased, several had been collected 
from plants growing locally: larkspur (probably Delphinium nuttallianum Pritz. ex 
Walp.), purslane (probably Portulaca oleracea L.), corn cockle (Agrostemma githago 
L .), pink (Dianthus armeria L.), alyssum (Alyssum alyssoides L.), wallflower (prob-
ably Erysimum asperum (Nutt.) DC.), mignon mirabilis (Reseda lutea L.), field 
bindweed (probably Convolvulus arvensis L.), and vervain (probably Verbena stricta 
Vent.).31

Fort Laramie sits on a rise a few hundred yards from the Laramie River. Thus, 
one can safely surmise that when the first trees were planted along the parade 
grounds in 1877, they came from the nearby bottomlands. The military also pro-
vided for the first trees to be planted in the new city of Cheyenne, seventy-five 
miles to the south. Located in a slight depression on the plains that lead from an 
elevation of 6,000 feet to the foothills twenty miles west, Cheyenne was treeless, 
except for cottonwoods and willows along nearby Crow Creek. In 1877, however, 
the supply officer at Fort D. A. Russell (now Fort Warren) procured “20,000 
young trees and willow cuttings” from an unnamed Nebraska nursery as a gift to 
Cheyenne, which was less than two miles from the fort. Because of the transcon-
tinental railroad, Cheyenne’s population quickly grew to 5,000.32

With delivery of the Nebraska trees, Cheyenne residents inaugurated an 
organized campaign, which continues to the present day, to make Cheyenne 
a “City of Trees.” Leading that effort was a grocer named James F. Jenkins, 
who years later recalled how his business partner and a local jeweler used to 
visit in the grocery store, “and we talked about tree planting in Cheyenne, 
as Nebraska was doing so much in that line of development.”33 Looking for 
opportunities to plant, the businessmen knew the Union Pacific had gifted 
four blocks of company land to the city for park purposes and that nothing 
had yet been done to improve that land. Subsequently, the jeweler volun-
teered to “go out with a subscription paper and obtain money to start a park, 
on Arbor Day, 1882.”34

The subscription was successful, and trees—mostly cottonwoods—were 
secured for transplanting. Arbor Day 1882 was “a gala day,” Jenkins remi-
nisced: “Everybody got in line and paraded the streets. Mayor John Talbot 
dug up a nice tree and had it loaded on a Government wagon, drawn by eight 
black mules. . . . The Mayor had placed a flag on the top of the tree, and after 
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a good tramp through the streets, it was planted in the Park.” Residents were 
invited to purchase trees not only for the park but also for their own yards. In 
the park, trees were planted in rows twelve feet apart each way, and irrigation 
was provided by means of an earthen ditch from Sloan’s Lake. Since the park 
began as little more than open prairie, subscription monies were also used to 
build a fence “to keep the big City herd of milk cows from destroying [the 
trees].”35

In view of citizen interest in tree planting and community beautification 
generally, the Cheyenne City Council created the post of park commissioner 
in 1883 and appointed Henry Altman, one of its members, to fill the position. 
Once Altman began working at the park, leveling the land and making other 
improvements, he aroused the ire of a city council member who opposed the 
expenditure of public monies for the park. As a result, Altman did what quiet 
but determined citizens have always done—simply used his own money to 
purchase more trees, flower seeds, and other items to complete the park.36 By 
the 1890s, Cheyenne had indeed become a “City of Trees,” with plantings 
throughout residential areas and along the main road to Fort Russell. The 
city’s further development as a horticultural oasis depended in great part on 
the collecting, storage, and transportation of distant waters. This required 
new water laws and regulations, as well as substantial federal investments. 
The foundation for such changes had been sketched out by John Wesley 
Powell in 1878 but would not be implemented until after the turn of the 
century.
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John Wesley Powell (1824–1902) is best known for his exploration of the 
canyons of the Colorado River. For the settlement of the West, however, 
his fame rests on his Report on the Lands of the Arid Region of the United 

States (1878). Although the book includes lands beyond our geographic area, 
his analysis and recommendations provide the frame of reference for the use 
and conservation of water, without which there could be no horticulture of 
any kind on the High Plains. Powell proposed new water laws and regulations 
completely different from those of the humid East, and he believed—incor-
rectly, it would turn out—that their implementation would guarantee that 
the arid West would become, and remain, a place of small farms and small 
towns. An admirer of the Union Colony of Colorado, and much like Nathan 
Meeker, Powell was both an idealist and a tragic figure when it came to the 
development of horticulture and community on the High Plains.

Powell published his Report at the very time thousands of settlers were 
attracted to the High Plains by the false claim that the kind of agriculture 
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and horticulture practiced in the humid East could easily be extended to the 
arid West. In other words, the High Plains could be cultivated without irri-
gation, by rainfall alone. At the core of this false claim was a proposition, 
apparently first suggested in the early 1840s by Josiah Gregg—a trader on the 
Santa Fe Trail—and championed in the late 1860s by, among others, rail-
road agent Richard Elliott in western Kansas. “The high plains,” Gregg wrote, 
“seem too dry and lifeless to produce timber; yet might not the vicissitudes of 
nature operate a change likewise upon the seasons? Why may we not suppose 
that the genial influences of civilization—that extensive cultivation of the 
earth—might contribute to the multiplication of showers, as it certainly does 
of fountains? Or that the shady groves, as they advance upon the prairies, may 
have some effect upon the seasons?” Gregg based his seemingly sentimental 
view on the opinions of older settlers who had reported to him that droughts 
were “becoming less oppressive in the West” and that “the rains have much 
increased of latter years, a phenomenon which the vulgar superstitiously attri-
bute to the arrival of the Missouri traders.”1

Starting in the 1870s, two outspoken “boomers,” Samuel Aughey and 
Charles Dana Wilber of Nebraska, elaborated on Gregg’s thesis, citing indis-
putable “facts” to conclude that, as human settlement moved westward, rain-
fall had increased. Aughey held the titles of professor of natural sciences and 
state geologist at the University of Nebraska; Wilber was employed by the 
university’s Department of Geology and Mineralogy and was a member of 
the Nebraska Academy of Sciences. Both worked as advisers to the railroads, 
which used their promotional writings well into the twentieth century.

In 1880, Aughey brought up several “facts of nature” to demonstrate the 
trend toward increased rainfall: reappearance of spring-fed creeks that had 
been dry since 1864, taller stands of grasses in the 1870s than observed by 
Lewis and Clark in 1804, and precipitation reports from various Nebraska 
localities (including western Nebraska) that documented greater rainfall 
during the period 1869–1879 than in 1859–1869. As to what caused those 
changes, Aughey dismissed what today might be considered the most likely 
reason, namely, the cyclical nature of climate. “Independent of any human 
agency,” he wrote, “there are no cosmical [sic] causes definitely known that 
would cause an increase in rainfall over an isolated region [Nebraska] of the 
earth.” He rejected tree planting as a “main cause” but accepted it as a “help-
ing cause.” He had advocated tree planting in a message to the Nebraska 
Legislature in 1874, the year following passage of the Timber Culture Act. In 
addition, he rejected the notion, still popular in some quarters, that the steel 
used in railroad and telegraph lines had somehow increased the amount of 
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electricity in the atmosphere, which, in turn, had caused more rainfall. Older 
states with more railroad and telegraph lines that had existed for a longer 
period of time than was the case in Nebraska had experienced no increase in 
rainfall.2

The main cause, Aughey concluded, was “the great increase in the absorp-
tive power of the soil, wrought by cultivation, that has caused, and continues 
to cause an increasing rainfall in the State.”3 According to Wilber, since 1867, 
Aughey had conducted many “experiments” to substantiate that conclusion. 
For ages, Wilber continued, the soils of Nebraska had been “pelted by the 
elements and trodden by millions of buffalo and other wild animals, until the 
naturally rich soil became as compact as a floor.” With the advent of settlers, 
the soil became broken by the plow, allowing rainfall to be absorbed. As the 
soil slowly returned this moisture to the atmosphere and more soil was culti-
vated, more moisture evaporated, resulting in increased rainfall.4

It was Wilber who coined the famous phrase “rain follows the plow.” He 
did this as a way of summarizing his studies and of explaining that as settle-
ments moved westward onto the High Plains during the 1870s, stands of buf-
falo grass had receded westward about 150 miles. To buttress his argument, 
Wilber appealed to Scripture, interpreting Genesis 2:5–6 to mean that rain 
came only after God had created man to cultivate the soil. From Wilber’s 
perspective, “[T]he Creator never imposed a perpetual desert upon the earth, 
but, on the contrary, has so endowed it that man, by the plow, can transform 
it, in any country, into farm areas.”5

On a more mundane level, both Wilber and Aughey in 1880 outspokenly 
denounced the federal government’s action to temporarily halt the sale of 
public lands as an attempt to stop all further settlement in the arid West. 
Actually, nothing was further from the truth because, since the inauguration 
of Rutherford B. Hayes in 1877, a group of reformers including Congressman 
Abram S. Hewitt of New York and John Wesley Powell, then director of the 
U.S. Geographical and Geological Survey of the Rocky Mountain Region, had 
sought to bring federal land policy in line with the nature of the arid West. 
That is the overall significance of the Report on the Lands of the Arid Region.6

Arguably the three most astute observers of the history and culture of the 
American West—all westerners themselves—agree on Powell’s preeminence. 
Walter Prescott Webb called Powell’s analysis of the land situation and the 
recommendations that followed “the most intelligent and comprehensive that 
had been made, and they have not been surpassed since.” Bernard DeVoto 
described the Report as “one of the most remarkable books ever written by 
an American.” He continued: “[I]t is a scientific prophecy and it has been  
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fulfilled—experimentally proved. . . . It is a document as basic as the Federalist 
but it is a tragic document. For it was published in 1878 and if we could have 
acted on it in full, incalculable loss would have been prevented and the United 
States would be happier and wealthier than it is. We did not even make 
an effective effort to act on it till 1902.” In that year, Congress authorized 
the establishment of the Bureau of Reclamation, of which DeVoto’s friend, 
Wallace Stegner, called Powell the “spiritual father.” Stegner later wrote the 
biography of Powell’s career, Beyond the Hundredth Meridian (1954), and in 
1962 he introduced and edited the republication of the Report on the Lands of 
the Arid Region.7

Let us be clear. Powell’s primary interest was not horticulture but agricul-
ture, in particular the development of irrigated farming. To the extent, how-
ever, that he shared the Jeffersonian ideal of yeoman farming and believed 
that every farm needed a vegetable garden for family use, his recommenda-
tions covered horticulture. So, too, did his proposals for collecting and storing 
vast reservoirs of water to allow for fruit growing (although not on the High 
Plains), ornamental horticulture, and, much later, urban development along 
the Front Range. Finally, by establishing that only a small portion of the arid 
West was susceptible to irrigation, Powell as surveyor left to the botanists and 
horticulturalists the task of finding and propagating plants adapted to the 
High Plains.

In his Report, Powell’s immediate aim was to convince federal authori-
ties to temporarily suspend settlement on unappropriated public lands in 
the West, whether through the numerous preemption, Homestead, Timber 
Culture, or Desert Land acts, but only until new laws could be enacted and 
new institutions established that would enable homesteaders to survive—
indeed, thrive—in the arid West. He expressed the most concern for set-
tlers who depended on waters from distant sources, in contrast to those liv-
ing along small live streams such as those along the foothills of the Front 
Range.

Convinced that drought was the normal, not an abnormal, condition, 
Powell spoke out against those who promoted the agriculture of the humid 
East as practicable for the arid West. While many before him had criticized 
the promoters, Powell was the first who addressed “the problem as a whole, 
in the context of the entire West, and for the first time pointed out practical 
solutions for the difficulties of both the arid-lands homesteaders and the farm-
ers in the sub-humid belt, where almost-adequate rainfall tempted men into 
a kind of farming a period of drought could destroy.” In the sub-humid belt, 
Powell included the easternmost portion of the High Plains.8
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The crux of the matter was water, namely, that there would never be 
enough to go around. To reiterate that water remains to this day more impor-
tant than anything else in the arid West, I am reminded of an early discus-
sion by our board of directors when we started the Wyoming Community 
Foundation. We asked the directors what they considered the most critical 
issue facing our state. Some hesitated through indecision and others through 
disagreement, until we got to Glyda May who, as a young child, had emigrated 
with her family from Iowa to homestead in Wyoming and, later, farmed and 
ranched with her husband near Wheatland on the eastern plains. Without 
giving the question a second thought, she decisively uttered “water!”

The solutions Powell proposed to address the scarcity of water were 
founded on an entirely novel concept of the relationship between land and 
water. To begin with, he devised a system to classify arid lands—those gener-
ally receiving less than twenty inches of precipitation annually—not accord-
ing to conventional political boundaries but by their access to water: as irriga-
ble, pasture, and timberlands. The timber category did not apply to the High 
Plains except for Powell’s prophetic words (see Chapter 5) that forests be 
created artificially where precipitation was less than twenty inches, provided 
they received protection from rangeland fires.9

By irrigable lands, those that covered the smallest portion of the arid 
West, Powell meant lands dependent for water on relatively distant larger 
streams and not lands along smaller streams. While acknowledging that more 
study needed to be done, Powell used the experience of the California gold 
miners to estimate that 80 to 100 acres of irrigable land needed no more than 
a continuous flow of one cubic foot of water per second. Furthermore, by 
arguing that under such controlled conditions only the necessary amount of 
water would be used, he anticipated that “the waste [of water] now almost 
universal will be prevented.”10

Powell envisioned that irrigation, the supply of water by “artificial meth-
ods,” would take the risk out of farming in the arid West and thus make it 
more profitable than in humid regions. “Crops thus cultivated,” he argued, 
“are not subject to the vicissitudes of rainfall; the farmer fears no droughts; 
his labors are seldom interrupted and his crops rarely injured by storms.” In 
addition, the irrigable waters brought “fertilizing materials derived from the 
decaying vegetation and soils of the upper regions.”11

Pasturage made up by far the greatest part of the arid West, contain-
ing vast areas of nutritious but scanty grasses and thus requiring farm units 
of no fewer than 2,560 acres—a far greater number than that stipulated by 
settlement under any existing public lands act. Most pertinent to horticulture, 
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Powell argued that those engaged in raising livestock “need small areas of 
irrigable lands for gardens and fields where agricultural products can be raised 
for their own consumption, and where a store of grain and hay may be raised 
for their herds when pressed by the severe storms by which the country is 
sometimes visited.” In many cases, he continued, springs and brooks provided 
sufficient irrigation for those purposes, as well as for making farms “attrac-
tive and profitable.”12 Powell thus described the emerging operation known as 
the stock farm, combining pastoralism (ranching) and horticulture (agricul-
ture)—in time, the most common form of farm on the High Plains.

After describing what he called the physical characteristics of the region, 
Powell concluded that making the most effective use of land and water 
required new forms of cooperation among settlers. In the case of irrigable 
lands, the diversion of waters from large, distant streams required cooperation 
and a large expenditure of both labor and capital. By way of precedent, Powell 
acknowledged “very successful” cooperative activities under ecclesiastical 
direction in Utah; outside Utah, he praised the “eminently successful” coop-
erative experience at Greeley. To enable such cooperation, in particular the 
construction of large upland reservoirs, Powell proposed that settlers of the 
public lands organize irrigation districts. He expected the settlers to establish 
their own rules and regulations for the use of water and division of lands. That 
was also true in the case of pasturage districts, “in which the residents should 
have the right to make their own regulations for the division of lands, the use 
of the water for irrigation and for watering the stock.”13

Besides reflecting the Jeffersonian ideal of a nation of small farmers, 
Powell’s proposal reflected his confidence in self-rule. Believing that by nature 
people yearn for self-rule, Powell argued that the institution of local districts 
would not only be effective in attracting permanent settlers but would also 
prevent monopolistic ownership of land and water and, what he most feared, 
the separation of title to land and to water.

In championing cooperation as the way to fairly ensure the distribution of 
scarce water, Powell advocated the establishment of communities, so that “the 
inhabitants of these districts may have the benefits of the local social organi-
zations of civilization—as schools, churches, etc., and the benefits of coopera-
tion in the construction of roads, bridges, and other local improvements.” He 
believed grouping residences was practicable, even within pasturage districts, 
“by making the pasturage farms conform to topographic features in such man-
ner as to give the greatest possible number of water fronts.” Consequently, 
Powell rejected as impractical the conventional method of dividing lands into 
uniform tracts of square miles and townships and proposed a distinctly west-
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ern method of surveying lands. Under his new method, a stream with enough 
water to irrigate 200 acres could supply water to 20 acres on each of ten farms, 
if they were properly located; under the old method, a uniform acreage owned 
by a single farmer could exclude nine other farms from irrigating.14

As a practical matter, then, water determines the value of land, which led 
Powell to conclude that “the right to use water should inhere in the land to 
be irrigated, and water rights should go with land titles.” The right to water, 
furthermore, is secured by “priority of usage,” or what was later known as the 
doctrine of prior appropriation.15

To fully appreciate the ramifications of this doctrine, which has underlain 
virtually all development—horticultural and otherwise—on the High Plains 
since the 1880s, let us contrast the doctrine of riparian rights that was in 
effect beforehand and why Powell found that doctrine entirely inapplicable 
to the arid West. The American legal scholar James Kent (1763–1847) wrote 
a classic definition of riparian rights, derived from the principles of English 
Common Law: “[E]very proprietor of lands on the banks of a river [ripa = 
Latin for stream bank] has naturally an equal right to the use of the water 
which flows in the stream adjacent to his lands, as it was wont to run without 
diminution or alteration.” As a consequence of this doctrine, only owners of 
stream banks have the right to water. Each riparian must share equally with 
every other riparian and do nothing to prevent the others from getting their 
share. Owners of land away from streams have no rights to stream waters. 
Furthermore, water may be used while it runs over a riparian’s land; however, 
it cannot be unreasonably detained or given another direction and must be 
returned to its natural channel—a situation that prevented the kind of irriga-
tion Powell envisioned for the arid West.16

Indeed, for purposes of irrigation, Powell argued that water had no value 
in its natural channel; in most cases, moreover, water had to be diverted from 
its natural channel many miles from the lands where it was to be used and 
moved there through artificial canals. To cope with this situation, water rights 
needed to be severed from natural channels; at the same time, to prevent 
those rights from being controlled by the canal builders, water rights needed 
to be attached to the lands where the water was used. Thus, as Powell saw 
it, “the question for legislators to solve is to devise some practical means by 
which water rights may be distributed among individual farmers and water 
monopolies prevented.”17

Toward that end, Powell prepared a draft bill “to authorize the organiza-
tion of irrigation districts by homestead settlements upon the public lands 
requiring irrigation for agricultural purposes.” Section 9 reads:
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That the right to the water necessary to the redemption of an irrigation 
farm shall inhere in the land from the time of the organization of the irriga-
tion district, and in all subsequent conveyances the right to the water shall 
pass with the title to the land. But if after the lapse of five years from the 
date of the organization of the district the owner of any irrigation farm shall 
have failed to irrigate the whole or any part of the same, the right to the 
use of the necessary water to irrigate the unreclaimed lands shall thereupon 
lapse, and any subsequent right to water necessary for cultivation of said 
unreclaimed land shall be acquired only by priority of utilization.18

Not only had Powell provided the foundation for what Elwood Mead would 
draft as the “Wyoming Doctrine,” connecting water rights to land titles, but 
Powell had also established the principle by which scarce water could be equi-
tably distributed.

As suggested earlier, the doctrine of prior appropriation, which Powell 
had referred to as “priority of utilization,” came out of the California mine 
camps where water was not only scarce but often had to be transported by 
channel for considerable distances. The doctrine applied to both riparian and 
nonriparian property owners. Essentially, it gave individuals the right to divert 
waters for beneficial use and gave the individual who made the earlier diver-
sion a better claim to the water than an individual who made later use of that 
stream; thus, the maxim “first in time, first in right.”

As a matter of practice, Colorado was the first state to wholly abrogate 
the doctrine of riparian rights, although it had taken some very specific steps 
during its territorial period. In 1876 Colorado was the first state to incorporate 
the doctrine of prior appropriation in its constitution (Article 16, Section 
6), and in 1882 the justices of the Colorado Supreme Court (Coffin v. Left 
Hand Ditch Co.) clearly and decisively found that “the common law doctrine 
giving the riparian owner a right to the flow of water in its natural channel 
upon and over his lands . . . is inapplicable to Colorado. Imperative neces-
sity, unknown to the countries which gave it birth, compels the recognition 
of another doctrine . . . [that] the first appropriator of water from a natural 
stream for a beneficial purpose has . . . a prior right thereto, to the extent of 
such appropriation.”19

“Beneficial purpose” was left vague by the court; indeed, to this day no 
state statute has defined “beneficial use” except in the most general terms. 
The common meaning has been interpreted, however, to encompass irriga-
tion for agriculture, water for livestock, and water for domestic and municipal 
use (including irrigating parks). Kansas statute would even include “irrigation 
of lawns and gardens” within the definition of domestic use.20 Two important 
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corollaries of the concept of beneficial use are, first, that water must not be 
wasted and, second, that if appropriated water is not used by an individual in 
a timely manner, that individual would lose the right to use it.

Thanks to the homework done by Greeley’s Captain Boyd and his select 
committee, the Colorado Legislature in 1879 and 1881 established the first 
administrative process for the enforcement of the new water rights. As with 
the doctrine of prior appropriation itself, the administrative process stemmed 
from real experience with actual conditions, in this case, an argument between 
the irrigators of Fort Collins and Greeley over control of the waters of the 
Cache la Poudre River. The summer of 1874 had been very hot and dry, 
with insufficient water for all appropriators. Fort Collins farmers, higher up 
on the Cache la Poudre, diverted their water; Greeley farmers, left with too 
little water, objected on the grounds that they had prior rights. While this 
particular issue did not get resolved, the Greeley farmers—joined by farmers 
on the lower St. Vrain, Big Thompson, and, later, South Platte rivers— sup-
ported the select committee that drafted the water legislation. For purposes 
of water administration, provision was made to divide Colorado into water 
divisions and then into water districts that corresponded to areas irrigated 
by certain streams. Initially, only nine districts were defined, all in the South 
Platte watershed, to be known as Division 1. For each district, the gover-
nor appointed a water commissioner to assign priorities of appropriation as 
provided in written records. The process for obtaining such records was also 
established. To manage the administrative process, the legislature established 
the office of state engineer, whose major responsibility was to measure stream 
flow accurately—a particularly sensitive job, since most stream flow had been 
grossly overestimated by the appropriators.21

On the High Plains, the doctrine of prior appropriation was adopted 
by the Kansas Legislature in 1886 and by the Nebraska Legislature and the 
Dakota Territorial Legislature in 1889. The Wyoming Territorial Legislature 
adopted both the doctrine and the Colorado system of water-rights enforce-
ment, as drafted by Elwood Mead and approved by voters as Article 8 of the 
Wyoming Constitution in November 1889. This article established that water 
was the property of the state; provided for a board of control composed of 
the state engineer and superintendents of the water divisions to supervise the 
appropriation, distribution, and diversion of the state’s waters; and confirmed 
that “priority of appropriation for beneficial use shall give the better right.”

Born on an Indiana farm, Elwood Mead (1858–1936) had moved on to the 
Colorado Agricultural College, where he helped horticulturist A. E. Blount 
and botanist James Cassidy establish the experiment station and, in 1885, had 
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become the nation’s first professor of irrigation engineering. In 1890, Mead 
left Fort Collins to become Wyoming’s first state engineer. Like Major Powell, 
Mead believed irrigation would allow the arid West to be divided into small 
irrigated farms surrounded by vast grazing lands. Indeed, it was Mead, more 
than anyone else, who contributed to putting Powell’s concepts into practice. 
In 1899, Agriculture Secretary James Wilson hired Mead to head the rees-
tablished Division of Irrigation in the U.S. Department of Agriculture; and 
in 1924, after a long and distinguished international career, Interior Secretary 
Hubert Work appointed Mead to serve as commissioner of reclamation.22

While Mead’s contributions to the development of horticulture were inci-
dental to his primary interest in irrigation, from the land-grant colleges there 
emerged, around the same time, a concerted effort to apply research based on 
observation and experimentation to horticulture on the most arid lands. The 
leading proponent of that effort was Charles Bessey of Nebraska.
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p

The year 1887 marked a watershed in the history of horticulture on the 
High Plains. By then, the idea that horticulture contributes to better 
living had supporters both on the homestead and in the community. 

Legislation promoting horticulture, including the establishment of state hor-
ticultural societies, had passed in Nebraska, Kansas, and Colorado. New 
laws and regulations concerning water and land, thus horticulture, had been 
decreed in these states as well as in Dakota and Wyoming territories. And 
while federal land policy had yet to be reconciled with the nature of the arid 
West, an overall development plan had been suggested and its obstacles 
defined.

Before 1887, horticulture, generally speaking, had advanced by trial and 
error, in an unsystematic and fragmented manner. After 1887, horticulture 
would advance by the application of science, backed by federal financial and 
administrative support. Furthermore, for the quarter century ending in 1914, 
horticulture on the High Plains would be guided largely by the work of three 

5
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professors: Charles Bessey of Nebraska, Aven Nelson of Wyoming, and Niels 
Hansen of South Dakota.

While Major Powell had been interested primarily in the development 
of irrigated farming on a large scale, these three professors devoted their 
research, teaching, and service to what grew and what could grow on the land 
Powell had classified as pasturage, which included most of the High Plains. 
Of the three, Bessey was the earliest proponent of applying the principles of 
science to the practice of agriculture and horticulture. In fact, it was he who 
had coined “Science with Practice” as the motto for the Iowa State College of 
Agriculture and Mechanic Arts, now Iowa State University, before he moved 
on to the University of Nebraska.

For scientific principles to be applied to agricultural practices, Bessey 
argued for more and better research at the land-grant colleges. Toward that 
end, he was among the earliest advocates of federal funding for agricultural 
research. It is unknown whether, while still teaching at Iowa, he attended a 
conference on the topic in Washington, D.C., called by the United States 
commissioner of agriculture, George B. Loring. We do know that immediately 
following the meeting, Bessey was called by his colleague Seaman Knapp, 
professor of agriculture and soon to be president of Iowa State, to help draft a 
bill providing for federal aid to a national network of agricultural experiment 
stations. Introduced in May 1882 by Representative Cyrus C. Carpenter of 
Iowa, the bill did not pass out of committee; however, after another five years 
of negotiations, Senator William H. Hatch of Missouri succeeded in getting 
the legislation passed and signed into law by President Grover Cleveland.1

The act of March 2, 1887, known as the Hatch Act, inaugurated perhaps 
the most successful partnership in U.S. history between the federal govern-
ment and the states: it created a nationwide system of agricultural experiment 
stations, with each station operated separately by its respective land-grant 
institution. The act’s overall purpose was “to aid in acquiring and diffusing 
among the people of the United States useful and practical information on 
subjects connected with agriculture, and to promote scientific investigation 
and experiment respecting the principles and applications of agricultural sci-
ence.” Such language was not new; it reflected a traditional outlook going 
back to America’s founders and resembled, for example, the enabling lan-
guage of the American Philosophical Society, founded in Philadelphia in 1743 
for the purpose of “promoting useful knowledge.” Furthermore, the language 
of the Hatch Act distinguished not so much between “pure” and “applied” sci-
ence as between science and its applications, the latter distinction a favorite 
topic of Charles Bessey’s.
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Indeed, given Knapp’s generally nonscholarly interests, one can reason-
ably assume that Bessey drafted Section 2 of the act, which set forth the sci-
entific research and experimentation to be conducted by the stations and read 
in part: “that it shall be the object and duty of said experiment stations to con-
duct original researches or verify experiments on the physiology of plants and 
animals; the diseases to which they are severally subject, with the remedies for 
the same; the chemical composition of useful plants at their different stages 
of growth . . . the capacity of new plants or trees for acclimation . . . [and] the 
adaptation and value of grasses and forage plants.”2 By the time the Hatch 
Act became law, Bessey was professor of botany and horticulture and dean of 
the Industrial College (including agriculture) at the University of Nebraska.

Born to well-educated parents and reared on a farm in north-central 
Ohio, Charles Edwin Bessey (1845–1915) attended rural primary school 
and secondary academy. He taught school for about two years, not unusual 
in those days, before entering Michigan Agricultural College, a land-grant 
college that is now Michigan State University. He originally intended to 
study civil engineering but switched to botany at the suggestion of Albert 
N. Prentiss, instructor in botany and horticulture, and Theophilus Abbot, 
professor of English literature and college president. Bessey’s course of study 
included the classics and the sciences; he earned a Bachelor of Science degree 
in November 1869. After graduation he remained at Michigan Agricultural 
College, working as greenhouse assistant to George Thurber, later editor of the 
American Agriculturalist. In the fall of 1870, Bessey began his college career as 
instructor of botany and practical horticulture at Iowa State College. Because 
the college was new and Bessey arrived with horticultural experience, he was 
put in charge of landscaping the campus and starting the college garden. In 
honor of that pioneer work, two years later his alma mater awarded him an 
honorary Master of Science degree. Bessey spent three long winter vacations 
(1872, 1873, and 1875) at Harvard under the direction of America’s principal 
botanist, Asa Gray. Considering Bessey’s future preeminence, it might seem 
unusual that he did not earn a Ph.D. in botany; however, the tradition of col-
lege faculty with doctoral degrees did not begin until the twentieth century.3

By the time Bessey arrived at Nebraska, he had adopted the view that the 
usefulness of a college education to a farmer or horticulturist was not in teach-
ing students how to cultivate the soil but in helping them understand nature’s 
laws—the basic principles of science—so they could apply those principles 
intelligently to farm or garden. In his inaugural address to faculty and students 
of the Industrial College, Bessey amplified his view: “The College can tell how 
plants grow, but it is not within its province to tell what plants to grow. The 
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former is general and true for all places and under all conditions; the latter is 
local and is modified by a thousand contingencies.” College faculty, he con-
tinued, cannot hope to “compete in the discovery of new methods of practices 
with the thousands of quick-witted gardeners whose livelihood and financial 
prosperity depend upon the discovery of better methods.”4

Two years later, while informing the Nebraska Horticultural Society 
about his plans to establish a Horticulture Department within the Industrial 
College—the first such academic department on the High Plains—Bessey 
reiterated his view on science and its applications. Horticulture can only 
be pursued with a solid knowledge of modern botany: “Every good horti-
culturalist is to a certain extent a botanist in the better sense of that term.” 
Thus, in the course of study of horticulture, “the student must begin with a 
mastery of much of what is now included in the science of botany. We have, 
therefore, placed before the student in horticulture, first, the study of the 
general anatomy of plants. He is to make himself familiar with the structure 
of roots, stems, leaves, flowers, fruits, etc., by the actual study of the things 
themselves, aided by a good microscope and such other appliances as may be 
necessary.”5

Committed to the empirical (observable and experimental) approach to 
instruction, Bessey pioneered the use of the microscope in the Nebraska class-
room. Shortly before he officially took up his Nebraska duties, he had obtained 
from the university’s regents a special appropriation to purchase the first six 
microscopes at Nebraska and other laboratory materials. During his first sum-
mer, he started a botanical garden; from correspondents statewide and from 
the United States Department of Agriculture (USDA), he received enough 
specimens to establish an herbarium. Bessey distinguished between laboratory 
learning and the experience of working in a nursery, greenhouse, or orchard. 
Only at the University of Nebraska could a young Nebraskan learn scientific 
horticulture, including experimental work in such areas as fertilization, propa-
gation, hybridization, and plant diseases. As to vocational training—grafting, 
budding, pruning, orchard culture, nursery management—that should be left 
to members of the Horticultural Society.6

By the time Bessey reached Nebraska, he was also well aware of the criti-
cism of the course of study separately established for agricultural students, 
and he argued that the reputation of the industrial or agricultural college 
would improve greatly if the college stuck to teaching how plants and ani-
mals grow and left the “contingencies” to others. This was no expression of 
disdain for vocational instruction or agricultural practitioners. Instead, it 
reflected Bessey’s view that everyone needs to know how to read and write, 
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know about the general geography and history of the world, and know about 
plants and animals. In a democracy, furthermore, “it is a grave mistake for any 
people to separate its classes in their education, for such separation tends to 
the establishment of castes and clans, and prohibits that ready change from 
class to class which is so desirable in a free and intelligent community.” Years 
later, Bessey wrote on the same theme: “[T]he longer I teach, the more I am 
impressed with the value of training all classes of people together.” In other 
words, whether training to be a horticulturist or a physician, every student 
should receive the same basic instruction and thereby be prepared for citizen-
ship in the modern world.7

Still in Iowa, Bessey had recognized that key to first-rate college instruc-
tion was improving the quality of college preparatory instruction in the sci-
ences. Toward that end, in 1880 he had published a botanical text, primarily 
for high school students, that went through numerous editions during his ten-
ure at Nebraska. In 1892, he published an exercise book for Nebraska teach-
ers with no prior botanical knowledge, to be used in introducing students to 
the study of nature in their schools’ surroundings. Bessey also contributed to 

Professor Bessey’s botanical laboratory. Courtesy, Archives and Special Collections, Univer
sity of Nebraska, Lincoln
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the writing of state standards for teaching high school botany, issued in 1897; 
prepared the syllabus for a one-year high school course in botany, complete 
with microscopes, dissecting sets, and other aids; and recommended which 
plants should be selected for laboratory study. In 1901, he drafted legislation 
providing for the teaching of agriculture and horticulture in rural and nor-
mal (teacher-training) schools. To the Board of Agriculture, he expressed the 
hope “that the day will come when there will be something of formal instruc-
tion in the elements and rudiments of agriculture and horticulture in every 
school in the great state of Nebraska.”8

Beyond the formality of public instruction, however, Bessey welcomed let-
ters concerning nature from young people. Such letters, he told the Nebraska 
Farmer, “bring back pictures of my own boyhood, spent on my father’s farm 
in Ohio. I remember the longing I had for information as to the nature of 
many of the things about me, and I have no reason for thinking that the 
boy[s] of today in Nebraska are less curious than boys twenty-five or thirty 
years ago in Ohio. So let the boys and girls of the farms of today send in their 
questions for it will indeed give me pleasure to discuss them.” They did so 
throughout his tenure at the University of Nebraska. When, for example, an 
eighth grader from Beatrice wrote in search of literature that might help him 
prepare for an essay competition on the topic of the “ten best trees to grow 
in Nebraska, and how to plant and cultivate them,” Bessey responded with 
bibliographical suggestions and a note: “[I]f I can help you further, be sure to 
write me again.”9

For adults outside the classroom, Bessey used his various public positions 
to illustrate the application of botany to horticulture. During his first year at 
Nebraska, he lectured the State Horticultural Society on “Cryptogams”—the 
term then used for non-flowering plants such as ferns, mosses, and fungi—spe-
cifically, on those fungi injurious to vegetables. In his second year (1885), the 
State Board of Agriculture appointed him state botanist, a position he held 
until 1907. His duties included preparing an annual report, writing lectures 
on grasses and forage plants that were published by the board, and preparing 
horticultural exhibits at state fairs. As an officer of the board, the state bota-
nist received reimbursement of expenses.10

At his first meeting with the university regents, Bessey indicated his 
intention to engage his college faculty in scientific experiments on the effect 
of temperature and humidity on soil fertility. During his first full year on the 
job, Bessey wrote short articles on diseases of apples and plums. After passage 
of the Hatch Act in 1887, for which he had enlisted the endorsement of the 
State Horticultural Society, Bessey obtained regent approval to use federal 
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funds in support of the research he had earlier proposed. Moreover, Bessey 
was appointed, and served for two years, as the first director of the Nebraska 
Agricultural Experiment Station.11

With the backing of Robert Furnas, longtime horticulturist and former 
governor, Bessey put the Farmers’ Institutes on solid financial and organi-
zational footing; he lectured frequently himself. In addition to his speaking 
engagements, Bessey contributed articles to both the general and farm press of 
Nebraska. As acting chancellor (June 1888–June 1891), all the while remain-
ing college dean and experiment station director, Bessey instituted the tra-
dition of annually inviting a delegation, consisting of members of the State 
Board of Agriculture and the State Horticultural Society, to visit the agricul-
tural experiment station and publicly report on its findings.12 Externally, such 
visits served as a vehicle for publicizing the university’s role in promoting use-
ful knowledge; internally, it pressured faculty and students to work hard and 
to produce within the context of the land-grant college mission.

As very much an economic botanist settling in a state botanically unex-
plored, Bessey’s first major research project was to catalog the state’s plants. 
Once classified, Bessey and his students could turn to considering which 
native plants might be practical for cultivation; the impact of non-native 
plants, especially noxious weeds, on the local flora; and what imported plants 
could be successfully cultivated in Nebraska. Because of the state’s geography, 
grasses and forage plants were of primary interest; in a contrary sort of way, so 
too was the lack of trees, especially on the High Plains in western Nebraska.

Before Bessey, the only attempt at describing Nebraska flora was a plant 
list published in 1875 by Samuel Aughey. Since that list was generally con-
sidered faulty and incomplete, Bessey started anew, relying primarily on the 
collecting by his students and, to a lesser extent, on his correspondents and 
his own fieldwork. Like Aven Nelson later in Wyoming, Bessey had drawn a 
devoted following of students attracted to fieldwork. Beginning in 1886, two 
years after Bessey’s arrival at Nebraska, his best students associated them-
selves into an informal academic fraternity, the Botanical Seminar, known 
affectionately as “Sem Bot.” Out of this group came the handful of students 
and graduates who undertook the botanical survey of Nebraska.

The plan was to publish the “Flora of Nebraska” in twenty-five sections 
of roughly fifty pages each. Although endorsed by the University of Nebraska, 
the State Board of Agriculture, and the State Horticultural Society, sufficient 
funding did not materialize, so only two sections were published by 1895. 
Meanwhile, Bessey’s student, Herbert J. Webber, had helped prepare a catalog 
of Nebraska grasses and forage plants in 1890. Among other early students, 
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J. M. Bates, Jared Smith, and Albert Woods collected grasses on the High 
Plains of western Nebraska, while Webber, Frederick Clements, and Herbert 
Marsland did general collecting in the central Sandhills. Thomas A. Williams 
collected in northwestern Nebraska, and Per Axel Rydberg collected in south-
western Nebraska. Except for Rydberg, who fulfilled his career at the New 
York Botanical Garden, the remaining students would take positions with the 
United States Department of Agriculture.13

During the 1880s, Bessey had done his own botanical fieldwork, most 
notably in the winding canyon of Lone Pine Creek, which runs from a point 
about twenty-five miles south of Ainsworth, on the northeast edge of the 
Sandhills, north into the Niobrara River. There he reported finding “a blend-
ing of the Eastern and Western floras in a most unusual way.” Of primary 
interest, he found an abundance of what he called Rocky Mountain pine 
(Pinus ponderosa Laws.), allowing him to extend its range eastward from the 
Black Hills—thereby updating its geographic distribution as first described by 
Charles Sprague Sargent, the leading authority on trees in America. In Lone 
Pine Creek Canyon, Bessey also identified the black walnut (Juglans nigra L.) 
and extended westward Sargent’s distribution for that species as well. “I doubt 
whether there is any place on the continent,” Bessey later told the Botanical 
Club of the American Association for the Advancement of Science, “where 
the black walnut and the Rocky Mountain pine grow normally side by side.” 
Not long afterward, Bessey put forward the hypothesis that eastern species of 
trees and shrubs were moving westward and that western species were slowly 
retreating. To support his notion, he had observed that “so few of the western 
trees and shrubs have come down the streams, especially as prevailing winds 
are also from the westerly parts toward the east.”14

Lest one imagine that Bessey was all “pure” science, he also told his fellow 
botanists in New York City that, when possible on his searches, he watched 
for edible plants. “At a home [near Lone Pine Creek] where I stopped for din-
ner,” he reported, “I was treated to choke-cherry pie, which was very palatable 
indeed.”15

Bessey’s hosts along Lone Pine Creek probably counted among his many 
correspondents statewide who collected plant specimens and mailed them 
to him in Lincoln. Sometimes, Bessey took the lead by asking his correspon-
dents to find particular plants. In response, for example, a rancher in western 
Nebraska apologized that it was too late in the season to supply Bessey with 
good samples of buffaloberry fruit (Shepherdia argentea (Pursh) Nutt.). Since 
buffaloberry made fine jellies, its fruit had already been gathered for canning 
by the homesteaders.16
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Despite his chores in academic administration, during the 1890s Bessey 
found time to give several lectures on the botany of fruit trees and small fruits 
to the State Horticultural Society. His fundamental advice was always the 
same, namely, that to grow plants successfully, horticulturists needed to go 
beyond the trial-and-error methods of the past and apply their understanding 
of nature’s laws—the basic principles of science—to the cultivation of their 
orchards and gardens. In describing the outward characteristics of plant dis-
eases, he covered not only crops such as wheat and barley but also common 
farm vegetables such as lettuces, tomatoes, squashes, and potatoes.17

As state botanist, Bessey’s publications were necessarily oriented more 
toward agriculture than to horticulture. At the same time, he issued numer-
ous warnings on the rapid spread of unwanted plants or weeds that affected 
both. Although he had identified at least 125 native plants as weeds, he was 
most concerned about the introduction of non-natives, in particular the tum-
bleweed or Russian-thistle (Salsola kali ssp. tragus (L.) Aellen). Although not 
a true thistle, Russian-thistle had been introduced inadvertently with flaxseed 
from Eastern Europe to South Dakota in the mid-1870s, and from there it 
spread rapidly throughout the High Plains.

Bessey prepared an agricultural experiment station bulletin on the Russian-
thistle, saw to preparation of an exhibit of its characteristics at the Nebraska 
State Fair, and spoke widely on the subject, believing the first step toward 
its control and eventual eradication was correct identification. He did not 
limit himself, however, to simply identifying the Russian-thistle. Instead, he 
was among the earliest of his colleagues at the land-grant colleges to actively 
campaign for legislation requiring landowners to eradicate this noxious weed. 
While he favored adoption of the tough Wisconsin Weed Law of 1885, he 
settled for an amendment to existing Nebraska law against the Canada thistle 
(Cirsium arvense L.) to include the Russian-thistle:

Every owner or possessor of land shall cut or mow down all Canada thistles 
growing thereon or in the highway adjoining the same, so often as to pre-
vent their going to seed, and if any owner or possessor of land knowingly 
shall suffer any such thistles to grow thereon or in any highway adjoining 
the same, and the seed to ripe so as to cause and endanger the spread-
ing thereof, he shall forfeit and pay a fine not less than ten dollars and 
not more than forty dollars; and any person may enter upon the land of 
another, who shall neglect or refuse to cut or mow down such thistles, for 
the purpose of cutting or mowing down the same, and shall not be liable to 
be sued in an action for trespass therefore.18
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Despite the good intentions of the amended law, anyone who drives across 
western Nebraska, or anywhere else on the High Plains, today and glances 
over to the fence line will recognize that the attempt to eradicate the Russian-
thistle has been a failure.

Bessey devoted much of his teaching, research, and public service to 
Nebraska’s most common and economically significant plants. His scientific 
curiosity, moreover, led him to consider the absence of forests in Nebraska. 
To be sure, consideration of the treeless prairies, and whether more trees 
would increase precipitation, had been “in the air” for over a decade. The fact 
that Bessey headed the Forestry Committee of the State Horticultural Society 
soon after his arrival in Nebraska suggests that his interest in trees was not 
new. Specifically, he sought an answer as to why the Sandhills were virtually 
treeless and whether that condition had always been the case. His hypothesis, 
that the Sandhills had once been forested, would form the basis for a series of 
“re-forestation” experiments that culminated in 1902 with the establishment 
of the first artificial national forest near Halsey in the western Sandhills.

Again, while forestry by itself is not part of horticulture, the results of 
Bessey’s work and the fact that the Bessey Nursery of the Nebraska National 
Forest served for years as the most important source of seedlings for windbreaks 
on the High Plains place this particular development within the boundaries 
of our story.

To fully appreciate Bessey’s contribution to tree planting and thereby to 
making the High Plains more livable, it would be well to fix in the reader’s 
mind the nature of that truly unique region known as the Sandhills. Sparsely 
populated, it encompasses around 18,000 square miles of north-central 
Nebraska, from the 98th to the 103rd meridian (Grand Island to Alliance) 
and from the 41st to the 43rd parallel (North Platte to the South Dakota 
line). Rising in elevation from 1,800 feet in the east to 4,000 feet in the 
west, the topography consists of rolling hills—actually, treeless sand dunes 
covered primarily by grama grasses (Bouteloua species) and interspersed with 
small lakes.

In describing the Sandhills, Bessey’s star student, Per Axel Rydberg, 
emphasized the action of the ever-present wind: “The Sandhills change their 
configuration constantly. Whenever the sand is not held together by the roots 
of plants or by moisture, or is not otherwise protected, it is little by little 
carried away by the wind. If a spot on a dry hill becomes bare and the loose 
sand is blown away, a small hollow is made, the surrounding grass dies from 
drought, the dry sand, no longer held together by the roots, slides down into 
the hollow and in its turn is borne away, and thus the hollow becomes gradu-
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ally larger and larger.”19 Those hollows, known as “blowouts,” can be seen 
throughout the Sandhills.

In 1891, the year Bessey published the first “Report upon the Native 
Trees and Shrubs of Nebraska,” he persuaded Bernhard E. Fernow, chief of 
the Division of Forestry at the USDA, to provide the seedlings and funding 
for an experimental conifer test plot in the Sandhills. Fernow, in turn, asked 
Bessey to find suitable land and labor at no cost to the government, which 
Bessey did despite being “considerably provoked” by the request because of 
his many administrative duties (he still served as the university’s acting chan-
cellor). Luckily, Bessey quickly discovered that his colleague in entomology, 
Lawrence Bruner, and Bruner’s brother owned acreage in Holt County in the 
northeastern Sandhills that they willingly dedicated to the experiment.

Under Fernow’s general instructions, Bruner’s brother took charge of 
planting 20,000 conifer seedlings: ponderosa pine (Pinus ponderosa Laws.), the 
non-native jack pine (Pinus banksiana Lamb.), Scotch pine (Pinus sylvestris L.), 
and Austrian pine (Pinus nigra Arnold). As “nurse” or shelter trees, Bruner 
frère planted black locust (Robinia pseudoacacia L.), boxelder (Acer negundo 
L.), hackberry (Celtis occidentalis L.), and black cherry (Prunus serotina Ehrh.). 
Fernow had directed that some seedlings be planted on cultivated land and on 
virgin land broken only by the furrows created as the seedlings were set out. 
Bruner frère did no further cultivation, but he did take steps to ensure protec-
tion of the test plot against grazing livestock and range fires.

By the end of the first growing season, fall 1891, roughly 5 percent of the 
seedlings on cultivated land were alive; the remainder had succumbed to the 
wind, which had taken away the sandy soil and left only “blowouts.” On the 
uncultivated land, more than 50 percent of the seedlings had survived, with 
jack pine faring the best, closely followed by ponderosa pine. Subsequent to 
that first season, the Holt County experimental plot dropped out of sight, 
at least from Lincoln, and no further reports were made. “We supposed, as 
probably did everybody else who knew of the original planting,” Bessey later 
wrote, “that the trees had disappeared and that we had simply one more case 
of the wreck of tree planting such as were familiar to us in the days of the for-
est homesteads.”20

In republishing his report on Nebraska trees and shrubs through the State 
Horticultural Society, Bessey added the request that anyone finding errors in 
the text notify him, and he invited readers throughout Nebraska to collect 
and send him specimens. In response, Bessey received correspondence about 
the tree-planting experiment of J. C. Toliver, district judge and amateur hor-
ticulturist at Ainsworth. Believing the subsurface water level throughout the 
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Sandhills was sufficiently high to ensure germination, Toliver had collected 
ponderosa pinecones and placed them in buckets of water to separate fertile 
seeds, which he planted on his Timber Culture Act claim. While his experi-
ment in planting conifers from seed failed, Toliver remained convinced that 
the Sandhills were “the natural home of the pine tree” and urged Bessey and 
the university faculty to pursue research on reforestation.21

In using the term “reforestation,” Toliver clearly assumed that the 
Sandhills had once been covered with trees, a belief supported by anecdotal 
evidence from fellow homesteaders who had found ancient tree trunks along 
watercourses. By forestry, he meant what is sometimes called tree farming, 
namely, growing trees primarily for wood, not for windbreaks or shade. Within 
that context, Bessey reported to the State Board of Agriculture in 1893, based 
on what he knew about the Sandhills, that “it is possible to cover great tracts 
of this country with trees and shrubs, from which a good revenue might even-
tually be derived.” He expressed the hope that the Nebraska Legislature, the 
deliberative body that gave America the idea of Arbor Day and had desig-
nated Nebraska the “Tree Planter State,” would provide incentive to start 
the enormous enterprise of reforesting the plains. Indeed, he proposed as his 
“favorite idea” that the state acquire large tracts of land for the establishment 
of forest reserves.22

Seven years later, in late 1900, a grand opportunity came when Bessey 
received notice from William L. Hall, superintendent of the Tree Planting 
Section of the USDA Bureau of Forestry, that he planned to lead a group of 
foresters in investigating the practicability of setting aside public land in the 
Sandhills for a major forest experiment. During the spring and summer of 
1901, Hall made Bessey’s departmental office his field headquarters. Bessey 
recalled that one day Hall announced that he had learned enough about the 
Holt County planting ten years earlier to warrant an inspection trip. Bessey 
noted:

I confess to have been quite troubled over the fact that Mr. Hall was to 
visit this plantation, as I felt sure that it must have disappeared and its 
disappearance would be an argument against the possibility of foresting 
the Sandhills in spite of any carelessness that might have resulted in the 
failure of the experiment. So I waited for a week or ten days in a more 
or less troubled state of mind, when one day Mr. Hall walked into my 
office in a state of great excitement. I called to him and said “what is the 
matter, Mr. Hall?” When he answered, “why, I have seen them,” I said, 
“seen what?” He said, “Those trees.” I said “What trees?” “Oh, those trees 
planted in Holt County ten years ago.” Hall had seen conifers eighteen to 
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twenty feet high formed into a dense thicket in which forest conditions had 
appeared; and with greater growth than on similar trees planted in eastern 
Nebraska.23

Hall’s trip to Holt County helped dispel doubt about the viability of 
growing trees in the Sandhills; however, Holt County was not the primary 
geographic area of interest to the Sandhills Reconnaissance Survey. Hall’s 
team had concentrated its work in western Nebraska from Kearney to North 
Platte, then northwestward along the North Platte to the Wyoming line. The 
team included two young foresters who would distinguish themselves on the 
High Plains: Royal S. Kellogg would conduct the earliest inventory of western 
Kansas plants, useful to the establishment of the experiment station at Hays; 
Charles A. Scott would serve as first superintendent of the Nebraska National 
Forest, then as state extension forester of Colorado, and would complete his 
career as director of the New Deal’s Prairie States Shelter Belt Project in his 
native Kansas.

For a short time, Hall’s superior, Gifford Pinchot, chief of the Forestry 
Division, joined the survey. Notified in advance of the visit, Bessey arranged 
for the State Horticultural Society to hold its summer meeting in Kearney and 
thereby to hear Pinchot, Frederick H. Newell of the Geological Survey, and 
other federal officials.

The timing of Pinchot’s visit, and Hall’s subsequent recommendations 
for the reforestation of the Sandhills, was fortuitous. On September 15, 1901, 
Theodore Roosevelt succeeded William McKinley as president of the United 
States; Pinchot, Roosevelt’s longtime trusted adviser, gained influence over 
matters of conservation and natural resources. At Hall’s request, meanwhile, 
Bessey had provided Governor Ezra P. Savage with suggested items to be 
included in a letter to the president and then wrote his own letter directly 
to Roosevelt, emphasizing the economic potential of reforestation in the 
Sandhills. Bessey understood Pinchot’s position on managing public forests 
primarily for timber production. In fact, the Roosevelt administration intro-
duced the public policy that recognized timbering and grazing on public lands 
as forms of agriculture.24

On April 16, 1902, President Roosevelt issued the proclamation that 
established the Nebraska Forest Reserves in the Sandhills. He specified two 
areas: the Dismal River Forest Reserve, 85,000 acres between the Middle 
Loup and Dismal rivers southwest of Halsey (just west of the 100th meridian) 
and the Niobrara Forest Reserve, 123,000 acres between the Niobrara and 
Snake rivers south of Nenzel (101st meridian). A third area, the North Platte 
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Division, 347,000 acres south of Hyannis, was established by the president in 
1906 but was retracted and opened for homestead entry under the Kinkaid 
Act of 1904.

During that first summer of 1902, the Forestry Division cleared land near 
the Middle Loup and prepared seedbeds for the nation’s first federal tree nurs-
ery, known to this day as the Bessey Nursery, with the capacity to grow 4.5 
million seedlings. The first beds were sown with ponderosa seeds collected in 
the Pine Ridge area of northwestern Nebraska and the Black Hills of south-
western South Dakota.

The obstacles to growing large quantities of stock at the Bessey Nursery 
were many, and the early results were discouraging. One of Bessey’s graduate 
students, Raymond Pool, later reminisced that the fine mineral soil was far 
from ideal:

It lacked physical stability and its original fertility was low. Fertilizers, both 
inorganic and organic, were thoroughly mixed with the soil. Wind guards 
were erected to protect the delicate seedlings. An irrigation system was 
installed in order to provide a constant supply of water for favorable growth 

Early plant planting crew, Bessey Nursery. Courtesy, U.S. Forest Service.
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conditions in the seed beds. The long beds of seedlings were shaded, in the 
beginning, by a canopy of wooden slats that were stretched over a frame-
work attached to cedar posts about seven feet high. This canopy afforded 
the necessary half shade for the seedlings and it was high enough to enable 
the workmen to move about with ease beneath its slatted top.25

A similar canopy would be constructed for the Cheyenne Horticultural Field 
Station in the early 1930s.

One of the most discouraging early setbacks occurred after tens of thou-
sands of seeds had been planted, seedbeds well cultivated, and seedlings 
reached about two inches in height. Without warning, a fungal parasite 
attacked the seedlings, causing them quickly to wilt, collapse, and die. It was 
left to Carl Hartley, a Nebraska native who had earned his master’s degree 
in botany at Nebraska and worked as a forest pathologist for the USDA, to 
study the situation at Bessey Nursery. In time, he developed a technique of 
seedbed sanitation and a chemical treatment of the soil that prevented the 
process known as “damping off,” in which disease organisms cause early seed-
ling death.

As part of starting the Dismal River Forest Reserve, federal workers 
planted about 100,000 jack pine seedlings from Minnesota in the spring of 

First Bessey Nursery office. Courtesy, U.S. Forest Service.
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1903, followed by planting ponderosa pine seedlings from the Black Hills. 
Fewer than 20 percent survived beyond three years. After all attempts at 
broadcasting the seeds of ponderosa and jack pines, eastern red cedar (a 
Nebraska native, Juniperus virginiana L.), and Colorado blue spruce (Picea pun
gens Engelm.) on the hills near the nursery failed completely, foresters turned 
to planting seeds in the nursery seedbeds, transferring year-old seedlings into 
“transplant” beds for another year or two, then setting out seedlings in per-
manent locations. The first ponderosa pine were set out in 1904, and within 
a very few years the most promising species proved to be the two Nebraska 
natives—ponderosa pine and eastern red cedar—and jack pine.26

While the Nebraska forest reserves and attached tree nursery may have 
been Charles Bessey’s most visible legacy to the development of horticul-
ture on the High Plains, his observations about the limits of horticulture in 
the Sandhills and western Nebraska were equally noteworthy. Bessey knew 
that irrigation had been relatively primitive in technique and limited to very 
small acreages, mostly confined to the North Platte and its tributaries such 
as Lodgepole Creek, and he appreciated the life-saving role of the windmills 
noted in Chapter 3.

Bessey knew from Rydberg that crop farming in western Nebraska was 
marginal at best. While botanizing west of the 100th meridian in the summer 

Plowing planting furrows for seedlings, Bessey Nursery. Courtesy, U.S. Forest Service.
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of 1893, Rydberg had seen fine products of small farms—potatoes, cabbages, 
tomatoes, onions, watermelons, and cucumbers. Generally, however, Rydberg 
noted that farming did not fare very well, which he ascribed to the hot, des-
iccating winds of August coming off the Sandhills rather than to the lack of 
rainfall.27

Reflecting on the drought of the 1890s and the resulting depopulation of 
western Nebraska, Bessey expressed the view to the State Board of Agriculture 
that “instead of lauding this western region as the best in the world for the 
growing of corn, wheat, oats, and other farm crops, it would have been much 
better [on the part of early promoters] to have held it up as one of the most 
promising for the growing of herds of cattle, horses, and sheep.” To be sure, the 
land could support good small farms; however, crop farming, which destroyed 
native grasses, was essentially uneconomical because it destroyed rather than 
took advantage of native vegetation.28

By no means, however, did Bessey condone the overgrazing that had 
contributed to the deterioration of so much land. His criticism of “boomer” 
publicity about the opportunities for dry-land farming, combined with his own 
judgment as to the limits of farming in western Nebraska, help explain his 

Seedling cultivation, Bessey Nursery. Courtesy, U.S. Forest Service.
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doubts about the Kinkaid Act of 1904—authored by Congressman Moses P. 
Kinkaid of O’Neill (eastern edge of the Sandhills) and signed by President 
Roosevelt—amending homestead laws to increase entries from 160 to 640 
acres on arid (non-irrigable) lands. Meant exclusively for the thirty-seven 
Nebraska counties west of the 98th meridian, the act aimed to stem emigra-
tion and encourage small farms. Subsequent federal appropriations specified 
free distribution of seedlings from the Bessey Nursery to homesteaders in the 
area covered by the Kinkaid Act.29

While Bessey’s retirement as state botanist in 1907 marked the end of his 
official public career, he continued as teacher and scholar, not neglecting his 
role as missionary for science and its applications. He reflected on that rela-
tionship in welcoming the State Horticultural Society, which held its annual 
meeting that year at the Botany Department in Nebraska Hall. In the twenty-
one years faculty and orchardists had known each other, he reminisced, “we 
of the Department have learned to have a much higher regard for your knowl-
edge of the great art of growing fine fruits, while on the other hand I trust that 
you have learned that the science of botany contains much knowledge that 
has proved useful to you in your work.” Bessey happily acknowledged that sci-

Shade frame, Bessey Nursery. Courtesy, U.S. Forest Service.
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entists and practitioners had not only come to understand each other better 
but also to work together more closely for the good of Nebraska.30

Bessey fervently believed that being a land-grant college faculty member 
entailed a special responsibility to and engagement with the citizens of one’s 
state. At a banquet held in his honor in Lincoln in 1913, attended by rep-
resentatives of twenty statewide organizations connected to agriculture and 
horticulture, Governor John H. Morehead noted that Bessey’s name was per-
haps the most widely recognized by Nebraskans; Chancellor Avery observed 
that Bessey had come into more contact with the people of Nebraska than 
anyone else connected with the university.

Beneath the official expressions of appreciation lay real affection and 
admiration for Bessey as a person. When still teaching high school in the 
Sandhills region, State Superintendent of Public Instruction James E. Delzell 
reminisced that he had sent Bessey a plant for identification. Bessey reported 
back the description and ended his note with the observation that “[i]t’s a 
very pretty little flower.” Delzell added: “You don’t know how that last [sen-
tence] impressed me with the kindly thought he had for that little flower 
[species not mentioned]. I thought surely that man has a kindly thought for 
all the students that are with him.”31

Expressions of esteem for Bessey also came from S. C. Bassett, master 
of ceremonies, a year older than Bessey and one of his longtime correspon-
dents and friends: “None know him but to love him, none name him but to 
praise [him].” Bessey responded by reiterating his conviction that the future 
of Nebraska depended on the strength of the university in providing thor-
ough instruction not simply to young people but to all the inhabitants of the 
state.32

Beyond Nebraska, Bessey was looked upon as the dean of natural sci-
ences by his botanical and horticultural counterparts Carruth and Kellerman 
in Kansas, Cassidy and Crandall in Colorado, Hansen in South Dakota, and 
Nelson in Wyoming. Hansen and Nelson viewed Bessey as their mentor—
Hansen had studied under Bessey at Iowa and kept in touch with him to 
the end of Bessey’s life, and Nelson admired Bessey for both his scholarly 
and public service work. As so often happens with good people in mediocre 
institutions, Nelson sought Bessey’s outside advice on how to cope with the 
obstacles to progress in Wyoming and, on occasion, even discreetly asked 
Bessey about job opportunities elsewhere. It is fair to say that of all the High 
Plains states, Nelson’s Wyoming had the furthest to go in developing its agri-
culture and horticulture.
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p

Wyoming is like no place else on earth. On the one hand, it holds 
a fateful attraction that creates an almost mystical commitment; 
on the other hand, it engenders a tedious annoyance that creates 

feebleness and tempts departure. Adhering to the former and avoiding the 
latter has been the key to thriving in Wyoming. And while Aven Nelson 
failed to turn Wyoming into a horticultural paradise, he left a remarkable 
legacy, not the least of which was to demonstrate the state’s horticultural 
possibilities and to argue for their usefulness in making Wyoming a more 
livable place.

Nelson wanted Wyoming to grow from a vast expanse inhabited by tran-
sient cowboys to a place of permanent homemakers. In 1911, by which time 
his reputation as a friend of rural residents was well established, Nelson read 
a paper titled “Making a Home, or Staying on the Place,” to the Young Men’s 
Literary Club of Cheyenne, whose members included the city’s leading citi-
zens, many of them ranch owners. He began, as he often did, by invoking  
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Scripture, in which Ruth (Ruth 1:16–17) declared her willingness to emi-
grate to a new home, as well as to die and be buried there. He contrasted 
that with Wyoming: “[W]e have been unwilling to die here, or in case the 
summons came unexpectedly we were even then unwilling to be buried in 
its soil.”

More directly to his horticultural point, Nelson continued, “[F]orty years 
[since Wyoming was separated from Dakota Territory] have not served to 
wipe out the pictures made by pen or word that depicted Wyoming as the 
place where the Creator dumped the refuse when he had finished fashion-
ing the world and called it good. For thirty years the press of this nation had 
printed and reprinted Bill Nye’s funny but fatal fallacies. Outside of Wyoming 
the press will recall his terse description of our seasons, ‘ten months winter and 
two months late fall.’ ” Nelson also noted Nye’s famous etching of Wyoming’s 
lone tree, after which—again in contrast—he displayed photographs of the 
Wyoming orchards he had inspected. He asked club members not simply to 
help “set Wyoming right before the world” but to prove Bill Nye wrong by 
growing more within their own community.1

Nelson’s appeal for community horticulture, with emphasis on its eco-
nomic benefits, was picked up and spread across the High Plains by Field and 
Farm, the region’s leading agricultural newspaper: “The village, town or city 
that does not in its collective capacity, give any attention to the beautifying 
of its streets, or the development of a park, or park system, is falling short of 
its opportunities for usefulness. There is no one thing that will do more to 
advance the value of towns and city property in general than those efforts 
which tend to improve the appearance by making it uniformly attractive and 
inviting to the eye.” Like Charles Bessey, his senior by fourteen years, Nelson 
preached “the gospel of a higher horticulture” rather than that which had to 
do with its commercial aspects alone.2

While Nelson would be recognized as the preeminent botanist of the 
western United States and earned an international reputation for his scientific 
research, it is his application of botany to the horticulture of the High Plains 
that concerns us here. Like Bessey, Nelson viewed himself as a teacher first 
and foremost; and, in the finest land-grant college tradition, he too meant 
for his teaching to reach far beyond the confines of the formal classroom. 
Toward that end, he contributed dozens of horticultural articles to a variety 
of Wyoming publications, traveled indefatigably to meet farmers and ranch-
ers at their places, addressed innumerable agricultural and civic groups, and 
worked with a long succession of governors and legislators—making him, in 
every sense of the term, a missionary for horticulture.
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Aven Nelson (1859–1952) was born on a farm in southeast Iowa. According 
to his biographer, he gained from his father a reverence for life and an instinct 
for beauty. He taught primary school before earning a B.A. from Missouri 
State Normal College (now Truman State University) at Kirksville, taking 
his first college teaching position in English at Drury College in Springfield, 
and being appointed superintendent of schools at Ferguson near St. Louis. 
On Arbor Day 1887, Nelson displeased Ferguson’s school trustees and some 
parents by allowing all students, including girls, to plant trees with their own 
hands on the school grounds. By then, he had applied to Wyoming University 
and was hired to teach English soon after the Ferguson trustees declined to 
renew his contract.

When Nelson, age twenty-eight, arrived in Laramie in the summer of 
1887—the first faculty member to have formally accepted an offer from the 
university—he discovered that the board had inadvertently hired two English 
professors out of a total staff of six. Since the other English professor had a 
master’s and Nelson only a bachelor’s degree, Nelson agreed to be the biology 
professor. His preparation for this assignment consisted of a lifelong interest in 
natural history, his annual springtime search for flowers, six lectures on plants 
he had heard at Missouri State Normal College, and occasionally assisting the 
biology professor at Drury.

To qualify as a land-grant institution, Wyoming had to list a variety of 
courses, which meant Nelson’s initial academic responsibility, besides biol-
ogy, included teaching physical geography in the School of Mines and eco-
nomic botany, zoology, animal physiology, and hygiene in the Agricultural 
Department, as well as serving as university librarian and instructor of cal-
isthenics. With the establishment of the Wyoming Agricultural Experiment 
Station during the university’s fourth academic year (1890–1891), Nelson 
was appointed station botanist, and his professorial title expanded to include 
botany and horticulture.3

To assist Nelson, the university’s board hired Burt C. Buffum, a recent 
graduate of Colorado Agricultural College, as instructor in agriculture and 
horticulture with the additional responsibility of university groundskeeper, 
the campus still indistinguishable from the rest of the Laramie Plains. Buffum 
also took over Nelson’s courses while Nelson spent time at Harvard, earning 
an M.A. in botany in 1892.

Nelson and Buffum worked well together, although their approaches to 
horticulture differed greatly. Nelson, like Bessey, premised his approach on 
the conviction that there is only one form of science and that horticulture 
involves the application of its principles. Buffum, however, seemed more 
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comfortable with the notion that there are two forms of science—pure and 
applied—and that horticulture as an applied science could be taught and 
practiced pretty much independent of an understanding of nature’s laws.

While Nebraska, as a result of Bessey’s efforts, had managed to forestall 
such a two-tiered approach, Wyoming introduced “applied science” virtually 
from its beginning. Buffum taught the agricultural course, which included 
“the history, cultivation, and propagation of garden vegetables” and “land-
scape gardening.” In 1895–1896, the university required all freshmen and 
sophomores to enroll in “practical farming” and offered a one-year course of 
study “for those whose time is limited, but who wish some practical instruc-
tion in farming and ranching.”4

Given the attractiveness of the present-day Wyoming campus, it is hard 
to imagine that it began as a treeless, sagebrush meadow. In his working plan 
for landscaping, dated May 1891, Buffum reported that he had on hand for 
trial several species of trees and shrubs from local residents, Colorado nursery-
men, and Colorado Agricultural College. Finding a variety of trees for differ-
ent landscaping purposes was far less significant than finding those that would 
survive the rigors of the local climate. Thus, the native cottonwood (Populus 
deltoides Marsh.), “despised in some localities on account of its hardy charac-
ter,” took first place for “all but lawn decoration,” followed by other poplar 
species: narrowleaf cottonwood (Populus angustifolia James), balm-of-gilead 
(Populus jackii Sarg.), and Carolina poplar (Populus x canadensis Moench).5

For trials in horticulture, the campus with its trees and shrubs comple-
mented the college farm where Buffum began by planting several varieties of 
garden vegetables including peas, beans, onions, and potatoes. In addition, 
Nelson suggested that it might be worthwhile to try cultivated varieties of 
eight small native fruits he had found along the hills east of Laramie, which 
he identified simply as strawberry, red raspberry, gooseberry, currant, buffalo-
berry, barberry, serviceberry, and wild cherry.6

In part because of the variations in elevation throughout Wyoming, rang-
ing from 7,200 feet at Laramie to 3,750 feet at Sheridan, the university’s board 
interpreted the Hatch Act as allowing for the establishment of experimen-
tal farms or substations throughout the state as part of the single Wyoming 
Agricultural Experiment Station. For the High Plains region of southeastern 
Wyoming, the university received forty acres near Wheatland, under Ditch 
No. 2 along the Cheyenne and Northern Railway line, from the Wyoming 
Development Company. This private venture had been organized in 1883 by 
Joseph M. Carey to divert waters of the Laramie River for irrigating more than 
50,000 acres around Wheatland. This was the same Carey who later became 
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U.S. senator, governor, and Aven Nelson’s most influential supporter in pro-
moting horticulture in Wyoming.

The Wheatland Experiment Farm—at an elevation of 4,750 feet, or 2,500 
feet lower than Laramie and on the eastern slope of the foothills—experi-
enced a longer growing season, somewhat more precipitation, and, of course, 
reliable irrigation. Under Buffum’s supervision, workers strung a barbed wire 
fence around the farm, constructed a barn and a toolshed, and purchased 
horses, equipment, and tools. Sod was broken to a depth of five inches, thor-
oughly cultivated, and then irrigated to rot the grass roots. Of the thirty-six 
square-acre plots into which the farm was divided, three were set apart for 
orchard and small fruits, two for vegetables and flax (for linseed oil), and one 
for shade trees and shrubs; the rest of the plots were reserved for grain and 
forage crops.

Planting got a late start the first year (1891), with unknown varieties of 
peas, corn, potatoes, turnips, watermelon, muskmelon, pumpkin, apples, cher-
ries, and plums, as well as willows and cottonwoods for shade trees. First-year 
harvests and yields, if any, were not recorded. During the second year, beets, 
turnips, rutabagas, carrots, and potatoes did exceedingly well. In the third 
year, heavy spring winds followed by a hot, dry summer generally resulted in 
very poor results, despite an unusual amount of irrigation. The only exception 
was potatoes; to the popular question of whether it was better to use whole or 
cut specimens as seed potatoes, Wheatland demonstrated in favor of whole 
potatoes. Several unspecified varieties of plums and cherries bore fruit within 
three years of their planting; unspecified varieties of currants, gooseberries, 
and raspberries fruited fairly well. Favorable conditions in late March of the 
sixth season (1896) heralded a promising outlook until a shortage of irrigation 
water in late April and early May, combined with a hailstorm, extensively 
damaged all plants and destroyed all fruit blooms. Again, potatoes managed 
to produce a fair yield.7

Despite these setbacks, Martin R. Johnston, the farm superintendent, 
reported receiving more and more visitors from throughout the region, 
responding to requests for specific information, and generally concluding 
that the Wheatland farm was having “a very stimulating effect on [the High 
Plains of] eastern Wyoming.” Indeed, following extension of irrigation by the 
Wyoming Development Company (under the Carey Act of 1894), James F. 
Jenkins of Cheyenne used the publication Herald and Presbyter to float the 
idea of establishing a church-related agricultural colony at Wheatland. While 
this did not occur, a Denver-area land developer who read about the idea did 
locate ten Greeley families on the Wheatland flats. Each family purchased a 
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160-acre plot; they all understood how to farm under irrigation and welcomed 
lower land prices than those around Greeley.8

Buffum, meanwhile, had pursued investigations into the possibilities 
of growing fruit trees and small fruits, whether irrigated or not, in eastern 
Wyoming. He began with a questionnaire mailed to farmers and ranchers 
in 1892. From the twenty-one responses, he concluded that fruit growing in 
eastern Wyoming was virtually nonexistent. Two notable exceptions were 
M.  J. Goodwin of Lusk, who was growing several varieties of apples and small 
fruit, and John H. Gordon of lower Horse Creek near Cheyenne. “I am fully 
persuaded,” Gordon wrote Buffum, “that all fruits which can be grown in 
Northern Colorado can be grown in this section, provided the same care and 
attention is given.” Such care included late-fall irrigation to lessen drying out 
during the winter; mulching trees, taking care that the mulch did not touch 
the tree trunks; and gently turning down the branches of small fruits and 
covering them with soil, again for winter protection. Based on five years of 
demonstration work at Wheatland, Buffum concluded that both orchard and 
small fruits could do well throughout the High Plains.9

Like many substations across the country, Wheatland served as a demon-
stration farm rather than a true experiment station. In 1897 the new secretary 
of agriculture, James “Tama Jim” Wilson, former director of the experiment 
station and professor of agriculture at Iowa Agricultural College, prohibited 
the use of Hatch funds for support of such substations. As a result of his 
action, combined with the unwillingness of the Wyoming Legislature to pick 
up the funding, work at the Wheatland farm was discontinued after eight 
years, and the property returned to the Wyoming Development Company.10

Despite its short existence (1891–1898), the Wheatland farm did demon-
strate that horticulture could succeed on Wyoming’s high plains. As horticul-
ture developed, however, Wyoming began to experience some of the “evils” 
long confronted by cultivators farther east. It was no surprise, therefore, that 
Aven Nelson’s earliest forays into economic botany, like those of Charles 
Bessey, concerned plant diseases and imported weeds. Nelson, too, wrote with 
remarkable clarity for those whose reading had not been along botanical lines, 
briefly explaining general principles and causes, then describing characteris-
tics to help with identification, and, finally, suggesting preventive measures.

For human nourishment, according to Nelson, no plant was more useful, 
or more successfully grown with a minimum of expense and labor, than the 
potato. Its most serious disease is scab (Oospora scabies Thaxter., now known 
as Streptomyces spp.), which causes surface blemishes and, thereby, severe eco-
nomic damage. Moreover, once scab is introduced into the soil, it persists for 
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several years, even after potatoes are no longer planted. Because scab was 
thought to be introduced exclusively through seed potatoes, Nelson argued 
that the first preventive step was to keep diseased potatoes out of Wyoming, 
although he did not specify how that could be accomplished. He did, how-
ever, outline a treatment to ensure that, before being planted, seed potatoes 
would be scab-free: “In about fifteen gallons of water dissolve two ounces of 
corrosive sublimate (bichloride of mercury). In this solution immerse the seed 
potatoes for one and a half hours, after which spread them out to dry, then cut 
and plant as usual.” While seed potato disinfectants are no longer used, soils 
are sometimes treated before planting. By reducing alkalinity and increasing 
acidity, and by maintaining proper moisture during early tuber development, 
scab can generally be adequately controlled.11

Of greater threat to Wyoming horticulture was the Russian-thistle. 
In 1894, the year after Charles Bessey warned Nebraskans about its rapid 
spread, Aven Nelson had positively identified Russian-thistle near Cheyenne. 
Consequently, Nelson wrote the Wyoming Experiment Station’s first “press 
bulletin,” a short article meant for republication in local newspapers, on the 
topic of the Russian-thistle. Like Bessey, he noted that it was not a thistle, 
so called only on account of its spines; he added that it closely resembled 
the common tumbleweed (Amaranthus albus L.) and grew especially well in 
Wyoming’s dry alkaline soils. While there was still time to forestall a full-
scale invasion, Nelson urged immediate preventive measures: “If farmers and 
ranchmen and road commissioners will look out for it and destroy all sus-
pected plants by cutting if green, by burning if mature, and if all railway lines 
will see that the same is done on their right-of-way, as I learn the Union 
Pacific is doing, we shall be spared the trouble, the injury and the loss that our 
sister States are undergoing.” Nelson also suggested that the time was oppor-
tune for the state legislature to enact a weed law such as the one adopted 
in Wisconsin. Meanwhile, he solicited correspondence on the subject from 
residents, invited them to mail him suspected plants for determination, and 
added that “other noxious weeds will also cheerfully be determined.”12

Nelson identified the Russian-thistle as the most dangerous weed in 
Wyoming, a plant with no redeeming features, able to choke out native grasses 
and take over cultivated lands. Like so many of his horticultural writings, his 
1896 disquisition against around fifty different species of Wyoming weeds took 
on a distinctly moral tone. “The weediness of a plant,” he wrote, “depends in 
many cases upon the observer’s point of view; that is, a plant is pronounced 
a weed, bad in proportion to the hindrance it offers to the production of that 
which is at that particular time and place the desirable, or good.” And weeds, 
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he continued, are like the poor, always with us, “and again like the poor, they 
are the most numerous in the most shiftless communities,” by which he meant 
in the most disturbed soils.13

The Wyoming Legislature had passed a law, signed by Governor William 
A. Richards on February 26, 1895, against the Russian-thistle, but the legis-
lature provided neither the means to publicize its danger nor information on 
how to recognize it. Nelson unsuccessfully urged lawmakers to appropriate 
a few hundred dollars to support prevention efforts through a newly formed 
weed commission. His moralistic statement on weediness, however, may have 
worked against him because, under pressure from stock growers, the legisla-
ture repealed the anti-thistle law in 1903. Wyoming stock growers argued 
that properly cut and cured, Russian-thistle made fine fodder. Indeed, around 
the turn of the century, stockmen in eastern Colorado, which had no weed 
law, were mixing Russian-thistle and native hay. From their viewpoint, when 
choices were limited, a stack of thistles beat a snowbank in providing winter 
forage for livestock.14

Although the Wyoming Agricultural Experiment Station devoted more 
and more of its resources to the livestock industry, Aven Nelson limited his 
public service to the application of botany to horticulture. Very early, he had 
observed that, with sufficient irrigation, trees and shrubs newly planted at 
higher altitudes on the High Plains did well during their first growing sea-
son but often did not survive their first winter. In view of the fact that New 
England and Upper Midwest winters were as cold as those on the High Plains 
but winter killing was far less common, Nelson looked for causes of winter kill 
other than low temperatures. During his stay at Harvard, Nelson prepared 
his second experiment station publication, “The Winter-Killing of Trees and 
Shrubs.”

Whether it was because it was early in Nelson’s botanical career, because 
he had started as an English teacher, or because of his strong commitment to 
“useful knowledge”—or, most likely, for all these reasons—his brief descrip-
tion of the functions of the root, stem, and leaf serves as an eminently intel-
ligible introduction to the main facts of plant nutrition. Again in lay terms, he 
explained the phenomena of desiccation and transpiration and suggested that 
the remedy to winter kill, easily seen but often difficult to apply, was to keep 
plants, especially their roots, moist. His suggestions, with explanation of both 
their usefulness and applications, included late-fall watering and, if possible, 
some watering during winter months; mulching, regardless of whether irrigat-
ing was possible; and wrapping or otherwise protecting stems and branches of 
tender or somewhat hardy trees and shrubs during their first winter or two.15
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As a result of his own fieldwork on Wyoming plants, Nelson prepared an 
experiment station bulletin “The Trees of Wyoming,” meant not simply to 
teach his fellow citizens how to identify trees but also to cultivate an interest 
in nature and, in particular, its civilizing aspects for home and community. 
While most of us are familiar with its sterner aspects—the bleak wind-swept 
plain, the roaring blizzard—we are nearly all strangers to its lovelier traits. For 
evidence of this apparent indifference, Nelson pointed to towns “without a tree 
or a shrub or even a bit of lawn.” As origin of this condition, he suggested that 
early settlers had been too busy to plant and viewed their stay in Wyoming as 
temporary. But Wyoming was becoming less of a camping ground, so the time 
was ripe for Wyomingites to join the great wave of tree-planting enthusiasm 
sweeping the country. He referred in particular to Nebraska, where “transfor-
mation in one generation from dreary treelessness to restful though animated 
homelikeness must be considered one of the achievements of the age.”16

Nelson attributed the awakening of public interest in tree planting to the 
schools, where children and, by extension, their parents were being taught 
about nature, including how to identify the plants around them. Ever the 
teacher, Nelson anticipated the novice’s frustration with nomenclature. How 
desirable it would be to have a good, expressive English name, a single com-
mon name on which we all could unite, not only for our trees but for all our 
plants. The difficulty, however, is twofold: most plants have different common 
names in different localities, and, what is worse, very different plants have the 
same common name. To illustrate, the lodgepole pine is also called tamarack 
and black pine in Wyoming, spruce pine in Colorado, and by other names in 
other places. To complicate matters further, these names are also applied to 
other trees, as, for example, tamarack to another species of pine and to two 
different species of larches. How, then, Nelson asks, can we know what tree is 
meant when we hear a name?

The answer is to use its Latin or scientific name because, the world over, 
only one such name can be applied to the plant in question. Such a name con-
sists of two parts—the first, or generic, name, which in a way, he explained, 
corresponds to a person’s family name; and the second, or specific, name, 
“which points out a particular kind much as a given name points out a par-
ticular person.” To illustrate, the pines belong to the genus Pinus; to indicate 
a particular kind or species of pine, a second word is added, such as Pinus 
contorta for the lodgepole pine. It is also customary to add the name, or its 
abbreviation, of the person who first described the species or brought the cor-
rect generic and specific names together; thus, lodgepole pine would be Pinus 
contorta Dougl.
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To those who would think Latin names are difficult to learn or to under-
stand, Nelson suggested that “they are in fact more easily remembered than 
common names for they are often descriptive of some character of the plant.”17 
And, with regard to native trees, another encouraging note is that the small 
number of genera and species makes for the least intimidating introduction to 
the use of plant classification keys.

As with Bessey before him, Nelson’s horticultural contributions were 
founded on his botanical research. Far more than Bessey, however, Nelson 
himself collected the plants he studied and, in the course of his career, pro-
posed hundreds of new genera, species, and varieties (subspecies). To help 
classify plants and prepare for exchanges with other institutions, Nelson was 
able to hire Elias Nelson (no relationship), who was majoring in botany, as 
field and herbarium assistant, beginning in 1896. The specimens they started 
collecting in the 1890s, dried, and systematically arranged for reference were 
the beginning of what is now recognized as the preeminent repository of Rocky 
Mountain plants, second only to the St. Petersburg herbarium in its collection 
of alpine plants.

By 1899, Elias Nelson had earned the first master’s degree ever awarded by 
the University of Wyoming—having written his thesis on the genus Phlox—
and taken the position of assistant horticulturist in the experiment station, 
assuming some duties formerly held by Burt Buffum, who had resigned to take 
a faculty position in agriculture at Colorado Agricultural College. Meanwhile, 
at the new Wyoming Experiment Station greenhouse, Elias Nelson began a 
prodigious program of trials on garden vegetables, flowering ornamentals, small 
fruits, shrubs, and trees; he also prepared Wyoming’s horticultural exhibit for 
the Louisiana Purchase Centennial Exposition in St. Louis. In his publication 
on the shrubs of Wyoming, he emphasized their value for preservation of 
watercourses, as stock shelter, and as windbreaks and expressed the hope that 
native fruits would soon be productively cultivated.18

In 1902, Aven Nelson published an experiment station bulletin on native 
vines, which, in the words of his biographer, “has lost none of its pertinence 
with the passage of time.” Indeed, no better argument has been made on 
the eminent utility of beautifying home and community. Although written 
for Wyoming readers, it pertained to the entire region. The editor of Field 
and Farm requested some of Nelson’s photographic plates for reproduction to 
show readers what could be done to beautify homes on the High Plains.19

Nelson began his bulletin on native vines with a discourse on a citi-
zenry that, in his day, still considered itself largely temporary, exploiting 
Wyoming’s resources and, after amassing whatever sum seemed to constitute 
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wealth, returning to the older states. Outside of towns there were few homes 
but many temporary camps; in towns, frame houses were often unpainted, 
unfenced, dilapidated, and—referring to the common 25- by 115-foot town 
lots—crowded together despite Wyoming’s wide-open spaces: “No green lawn 
to relieve the eye from the glare reflected from the heated hills; no tree to 
break the monotony of the interminable plains . . . no bed of flowers to gratify 
the aesthetic sense present in some degree even in the worst of us.”20

Ever the optimist, Nelson did see a trend gradually but surely chang-
ing Wyoming from a vast camping ground into a commonwealth of pleasant 
homes. For one thing, there was a new generation, born in Wyoming, with 
no ties to other states. Second, he saw fewer speculators and more long-term 
investors, seeking modest returns for well-directed efforts in the trades, farm-
ing, and stock raising.

Regarding the prevailing attitude that any attempt to grow ornamentals 
represented time, money, and labor wasted, Nelson noted that the most com-
mon cause of failures in the past, of which there were many, was the use 
of plants not acclimatized to local conditions. We should learn from these 
failures that while Wyoming is no colder than many other states, its overall 
climate is different: consider its air density and moisture, air currents, and 
intensity of light and day/night temperature inequalities. Considering that 
plants adapt to new conditions over many generations, much more slowly 
than animals do, we should not expect plants from a wholly different environ-
ment to survive, especially after prolonged exposure during transportation 
and often indifferent planting. To put it starkly, an Inuit transplanted from 
Alaska to Guatemala would have a better chance to adapt than a rose trans-
planted from Alabama to Wyoming.

Successful planting, accordingly, depends on obtaining the right variety 
of seed or plant, which in most cases means northern-grown—the nearer to 
Wyoming growing conditions, the better. Indeed, Nelson encouraged the use 
of native plants or nursery-grown plants from native stock. While Wyoming 
has only a few native vine varieties and none unique to Wyoming, no group 
of plants gives itself more readily to training or serves a better purpose in 
making the home attractive. Found in all the High Plains states, the common 
vines are Virginia creeper (Parthenocissus quinquefolia [L.] Planch.), western 
clematis (Clematis ligusticifolia Nutt.), river-bank grape (Vitis riparia Michx.), 
common hops (Humulus lupulus L.), and wild cucumber (Echinocystis lobata 
(Michx.) T. & G.).

Lest anyone think the impact of pleasant surroundings is limited simply 
to appeasing our aesthetic nature, Nelson argued that attractiveness positively 
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influences each person’s productive capacity and affects that person’s rela-
tionship to the community as a whole: “When the individual and the munici-
pality shall heartily join hands for the beautifying of the home and of the city 
a great stride will have been taken towards better citizenship.”21

Nelson’s article on vines elicited favorable responses not only from the 
agricultural press but also from individual growers. John H. Gordon of lower 
Horse Creek particularly enjoyed the article as he took great pleasure in gazing 
on his “lovely Creepers,” even though they were hugging his trees to death. A 
former Greeley potato farmer turned stock farmer, Gordon had corresponded 
earlier with Buffum on the subject of fruit trees; in 1909, he became the 
irrigation farmer-in-charge at the United States Department of Agriculture 
experimental farm near Cheyenne.22

Nelson’s tireless work to promote horticulture in Wyoming took place 
in addition to his principal occupation as professor of botany. During the 
first decade of the twentieth century, he was engaged in revising John Merle 
Coulter’s pioneering work, Manual of the Botany of the Rocky Mountains. 
Although he was gaining a national reputation, his ongoing frustration with a 
wholly unenlightened university administration led him to send, unbeknownst 
to anyone in Wyoming, a stunningly candid five-page handwritten letter to 
Charles Bessey. Nelson had belatedly learned about a resignation in botany 
at Nebraska; Bessey had the unpleasant task of responding that the position 
had been filled. Unquestionably, Nebraska would have hired Nelson had his 
wish to leave Wyoming been known earlier.23 Such wishes, incidentally, con-
tinue to affect from time to time anyone who seeks to make Wyoming better 
but who is not always prepared to cope with the entrenched opposition to 
change.

While we can only imagine the nature of opposition to Nelson’s civic 
efforts to promote horticulture, he was able to proclaim that the Wyoming 
Legislature had accomplished “a very rare [feat] in which the stable was 
locked before the horse was stolen.” By an act of February 15, 1905, the leg-
islature had created a State Board of Horticulture with regulatory authority 
to protect Wyoming orchards. While Nelson welcomed the legislation as a 
sign that Wyoming was no longer dominated by the “great cattle outfits” and 
that the state welcomed the advent of farms, his optimism turned out to be 
premature.24

The Wyoming Horticulture Act provided for inspection and, where 
necessary, disinfection or destruction of nursery stock entering the state. 
Specifically, out-of-state nurseries wishing to do business in Wyoming had to 
file an affidavit with the board affirming that their stock had been inspected 
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by a competent inspector and pay a $25 license fee, good for two years, after 
which they received Wyoming shipping tags identifying both place of origin 
and destination of their shipments. In addition, each out-of-state nursery had 
to post a $500 bond.

At its organizational meeting on December 6, 1905, the six-member 
Board of Horticulture elected Governor B. B. Brooks as permanent chair and 
Nelson as permanent secretary with the title “Chief Inspector of Fruit Pests.” 
Each of the remaining four members served as “Inspector of Fruit Pests” in his 
respective district of the state. The legislature initially allocated $1,000 per 
year to the board, out of which Nelson received $50 per month for conducting 
all staff work. Presumably, the remaining $400 for supplies, travel, and other 
expenses would be supplemented by revenues from the sale of licenses.

Nineteen out-of-state and the two known in-state nurseries received 
licenses during the board’s first year of operation. Several others declined 
to pay the regulatory costs—some on the grounds that the small size of their 
business in Wyoming made those costs prohibitive, and others on the specious 
grounds that the Wyoming law was contrary to the U.S. Constitution’s provi-
sion against commercial discrimination between the states.

Nelson, meanwhile, had written the board regulations, based on informa-
tion he had gathered from other states and Canadian provinces. He included 
an appeal for public cooperation with his pledge of assistance: “Fruit growers 
and owners of even the smallest orchards are earnestly requested to report 
to the Secretary of the Board the condition of their orchards. If insects or 
fungous diseases have found entrance, it will be the duty of the Secretary 
to co-operate with the owner for the extermination or eradication of such 
insects or diseases. To that end, printed directions for the treatment of 
infested or infected trees will be sent and all other available information will 
be supplied.”25

The number of Nelson’s popular publications that encouraged fruit grow-
ing and horticulture in general was amazing. It included the Horticulture 
Board’s biennial reports to the legislature, six board-sponsored special bulle-
tins, numerous newspaper articles, and his regular horticultural column in the 
Ranchman’s Reminder—a monthly publication of the Wyoming Experiment 
Station—and its successor, The Wyoming Farm Bulletin. During 1905–1906, 
Nelson personally mailed out 1,000 copies of the board’s enabling legislation 
and regulations to every Wyoming newspaper, county clerk (multiple copies 
for posting in public places), county commissioners, other public officials, and 
interested citizens as well as the principal railroad, express, and stage offices 
in the state.
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As Board of Horticulture secretary, Nelson personally handled all cor-
respondence concerning licensure as well as a much larger, seemingly over-
whelming correspondence seeking general information. He welcomed the 
latter, first, because his office was state supported for the express purpose of 
supplying horticultural information and, second, because it indicated to him 
a steady growth of interest toward permanent residency. In addition to office 
work, Nelson spent time in the field, not only on inspection trips to orchards 
but also to participate in Farmers’ Institutes, the state fair, and other agricul-
tural-related events. At least one special trip was made to Converse County, in 
his words, “to straighten out a difficulty in regard to some shipments concern-
ing which there was some misunderstanding.” So far as is known, the board 
voted to revoke only one nursery license, in 1906, following incontrovertible 
evidence that the unnamed nursery had knowingly violated Wyoming law 
by shipping into the state a consignment of apple trees infected with wooly 
aphids.26

In his biennial reports, Nelson was able to present the legislature with 
county-by-county summaries of the progress of horticulture. In his first report, 
for example, he noted that Laramie County, which at the time included most 
of the southeastern Wyoming plains, had provided outstanding fruit entries 

Image not available
Orchard, Wheatland, Wyoming, 1913. Courtesy, Aven Nelson Papers, American Heritage 
Center, University of Wyoming, Laramie.
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at the second state fair. He also commended Wheatland, recognized as the 
most successful farming community on the High Plains of Wyoming, for turn-
ing its attention to fruit growing; in later reports he made reference to “dry-
farming” experiments with fruit growing, both in eastern Wyoming and west-
ern Nebraska. From farmers in Laramie and Niobrara counties, he included 
details about establishing windbreaks, with minimal irrigation, before planting 
orchards.27

Regarding ornamentals, Nelson lavished praise on the residents of 
Cheyenne for supporting the finest city park in Wyoming and for their beau-
tiful lawns and well-shaded grounds, often including fruit-bearing trees and 
shrubs. Horticulture, he reminded his readers, is not concerned merely with 
growing fruits but also with growing plants for ornamental purposes. To which 
he repeated: the community that gives no attention, in its collective capacity, 
to the beautifying of its streets or the development of parks is falling short of 
its “opportunities for usefulness.”28

In setting out the duties of the State Board of Horticulture, legislators 
had included this instruction: “To call together and hold in conjunction with 
Horticultural Societies, public meetings of those interested in horticulture and 
kindred pursuits.” For carrying out this provision, the legislature appropriated 

Image not available
Niobrara County produce, state fair, Douglas, Wyoming, 1913. Courtesy, Aven Nelson 
Papers, American Heritage Center, University of Wyoming, Laramie.
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$200 per year, suggesting that hor-
ticulture may not have been upper-
most on its agenda. Nonetheless, 
within the spirit of that provision, 
Nelson, in his capacity as secretary 
of the State Board of Horticulture, 
called an organizational meeting of 
the Wyoming State Horticultural 
Society, to be held during the 1907 

state fair in Douglas. Although we have no figures, we can safely assume that 
the number in attendance was small. And, as so often happens with volun-
tary associations, Nelson as the driving force in getting the group started was 
enlisted to serve as its secretary-treasurer.29

Nelson envisioned the State Horticultural Society as the principal public 
vehicle through which to advance the interests of the garden, field, farm, and 
ranch. As if he were taking a page out of Tocqueville’s Democracy in America, 
he reflected that this country “is much given to societies, associations and 
organizations for the purpose of promoting whatever may be the idea upper-
most in the public mind at any given time.” Nelson expressed with enthusi-
asm the belief that, by 1907, horticulture had reached that level among the 
citizens of Wyoming.30

Nelson, however, would be sorely disappointed because the Wyoming 
Horticultural Society never really caught on. Nelson himself had to convene 
the fourth annual meeting, in the unexplained absence of the president. 
Those present at the meeting were an unspecified “few,” including a handful 
of visitors. Moreover, Nelson had sent a note to every member requesting—
indeed, urging—a letter, paper, or address, but not a single paper or address 
was submitted. “This discouraging and practically hopeless condition,” Nelson 
reported later, “came near [to] terminating the existence of the society.”31

Luckily, Nelson had a letter from a loyal but absent member, containing 
several suggestions including the establishment of a journal through which 
members could communicate with each other. Because the society did not 
have the means to support such a publication, members welcomed the offer 
by Henry G. Knight, experiment station director, to make available, at no cost 

Image not available
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to the society, two or more pages per month in the station’s Wyoming Farm 
Bulletin and to place every society member on its mailing list. When it came to 
designating someone to edit the articles, letters, notes, suggestions, and ques-
tions, the membership again turned to Nelson. He accepted very reluctantly 
and not before warning that if nothing were submitted there would be nothing 
for him to edit, and he would ask the station director to reassign the allotted 
print space.32

In December 1912, Director Knight gave over an entire issue of the 
Wyoming Farm Bulletin to horticulture, fruit growing in particular. His stated 
purpose was to provide the evidence “to convince anyone, who is open to 
conviction, that Bill Nye must have had another guess coming when he said 
the only thing one could raise in Wyoming was ‘hell and heifers.’ ”33 This did 
not stimulate new interest in the State Horticultural Society, however.

Nelson reckoned that part of the difficulty was confusion in the public 
mind regarding the respective roles of the State Board of Horticulture and the 
State Horticultural Society. In 1912, he explained that while the interest of 
both organizations was to encourage the fruit industry, the former was created 
by the legislature to protect the state against the introduction of injurious 
insects and serious fungus pests, and the latter was a voluntary association of 
citizens interested in growing “everything that tends to make their several com-
munities more beautiful or profitable and therefore more desirable as places 
in which to live.” The fact that the secretary of the Board of Horticulture 
also served as secretary-treasurer of the society, he added, was merely a coin-
cidence resulting from his “desire to help all organizations that have for their 
object the making of a more beautiful and a better Wyoming.”34

The failure to recruit enough members to make the society viable ren-
dered Nelson all the more indispensable and helped ensure the society’s 
demise when Nelson had to turn his attention to the job of acting president of 
the university in the summer of 1917. At the time, Frank Julian, a Casper-area 
rancher, society president, and strong Nelson supporter, wrote Nelson about 
membership: “I do not know just what we may do or what we may not do. But 
will unburden my mind to you.” He sought Nelson’s opinion on making the 
state’s newspaper editors honorary society members and offering prizes at the 
state fair—for example, a first prize of two dollars for the largest apple and a 
second prize consisting of a year’s membership in the society.35

But it was too late. Nelson’s energies had been deflected to other matters. 
In his last known letter regarding the society, Nelson, ever positive, congratu-
lated Julian on having secured attractive stationary for the society, and, as 
society treasurer, he offered to reimburse Julian upon receipt of a bill noted 
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as “paid.” Because he had received very little society correspondence during 
1917, Nelson volunteered that he could use his State Board of Horticulture 
stationery. As to the suggestion of prizes, Nelson doubted that would get the 
society anywhere, but he ventured that there was no harm in trying, although 
he himself would not be able to pursue the matter with the state fair folks.36

If the Wyoming State Horticultural Society came to an end because of 
a lack of public interest, the Wyoming State Board of Horticulture dissolved 
largely because of the active opposition of the nursery industry and, we might 
suggest, the tacit opposition of a legislature dominated by members who 
favored priority use of water for forage crops essential to livestock.

Virtually from the beginning, as noted, some out-of-state nurserymen had 
objected to the board’s fee structure either on the grounds that it made busi-
ness in Wyoming uneconomical or that it unconstitutionally restrained the 
conduct of interstate commerce. The latter came to a head in 1913, when a 
Chicago law firm representing unspecified seed and nursery stock houses asked 
the District Court in Cheyenne (E. S. Welch v. State Board of Horticulture) to 
enjoin the board from carrying out the horticultural inspection law on the 
grounds that it violated Article 1, Section 10.2 (“Powers Prohibited to the 
States”) of the U.S. Constitution. When the lower court upheld the board’s 
authority, the plaintiff appealed to the State Supreme Court, which, on 
November 27, 1915, decided that the license fee was appropriate but that 
the bond was unconstitutional and thus could not be required. After which 
Wyoming Attorney General Douglas A. Preston, who had represented the 
board before the Supreme Court and was no admirer of Nelson, suggested 
that the board revise its regulations as soon as possible; he later reiterated his 
opinion that the board had exceeded its legislatively mandated authority by 
imposing unreasonable rules.37

Unquestionably, Nelson disagreed with the attorney general’s opinion. 
Nonetheless, the legislature stripped the board of its authority in early 1917 (SF 
58), with some of that authority entrusted to a new five-member Agricultural 
Advisory Board, for which the governor, the director of the experiment sta-
tion, and the station botanist (Nelson) would serve as ex-officio or nonvoting 
members. In his final report to the Horticulture Board, Nelson, always posi-
tive in public, explained that the change had been made “in the interest of 
simplicity and economy.” He did add the opinion, however, that as a result of 
the Horticulture Board’s demise, horticultural work in Wyoming “quite prob-
ably” would be seriously handicapped.38

By 1919, the legislature had eliminated all funding in support of horti-
cultural inspections by the Agricultural Advisory Board. Four years later, the 
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legislature abolished the Board of Horticulture and the Agricultural Advisory 
Board and transferred to the University Board of Trustees all remaining pow-
ers, including that to repeal horticultural rules and regulations. At the same 
time, the legislature consolidated agencies assisting farmers and ranchers into 
a new Department of Agriculture. From that time on, agriculture in Wyoming 
meant raising livestock and related forage crops.39

While Aven Nelson had stated that his interest in, and commitment to, 
horticultural work would not diminish, the demise of both the State Board of 
Horticulture and the State Horticultural Society, combined with his taking on 
the university presidency, marked the end of his missionary work for horticul-
ture. After the presidency, he returned full-time to the Botany Department, 
his professional interests intact and many botanical projects left to complete.40 
From then on, the university’s role in the promotion of horticulture to home-
stead and community rested with a handful of committed county extension 
agents, formally recognized under the Smith-Lever Act of 1914. Among their 
precursors were college field workers experimenting with dry-land horticul-
ture in eastern Colorado.
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As a result of Secretary James Wilson’s action to compel adherence 
to the research provision of the Hatch Act, Colorado Agricultural 
College closed its Cheyenne Wells substation, which had operated as 

a demonstration farm from 1894 through early 1900. The college reassigned 
James E. Payne, substation superintendent, to survey the fruits, vegetables, 
trees, and forage crops that grew on the homesteads of eastern Colorado. 
With horses and a spring wagon, Payne spent the summer of 1900 travel-
ing over 1,000 miles, listening to homesteaders, inspecting their spreads, and 
keeping a detailed set of “Field Notes.”

Payne’s district lay within the Arkansas River valley on the south, the 
South Fork of the Republican River on the north (roughly parallel to Interstate 
70), the town of Limon on the west, and the Kansas state line on the east. 
Today’s casual traveler might conclude that this vast, rolling, treeless space 
now mostly covered with wheat and other cultivated grains is unfit for human 
habitation. Indeed, this area remains the least populated region on the High 
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Plains (fewer than two people per square mile), and precipitation is also the 
lowest, well under twelve inches per year. Combine that with the dramatic 
recent decline in the aquifer level and one might reasonably conclude that the 
Great American Desert does exist. But we are getting ahead of our story.

In introducing his 1900 “Field Notes,” Payne noted that eastern Colorado 
had been rapidly populated during the wet years of 1868 and 1869. Settlers 
came mostly from Kansas and Nebraska, having been led to believe they could 
successfully cultivate using traditional techniques. Real estate “boomers” had 
enthusiastically referred to this area as the “Rainbelt” and argued that precipi-
tation had been moving westward as grasslands gave way to cultivated fields. 
Between 1874 and 1894, however, cycles of catastrophic droughts, grasshop-
per plagues, severe winters, and financial panics caused at least three waves of 
migration out of this same country.1

By the mid-1890s, the few settlers who remained had learned that in 
order to survive, they needed to engage in a combination of approaches to 
conserve moisture: dig wells, build and maintain small reservoirs, and use 
special methods of tillage to preserve moisture in cultivated soil. The last 
approach became known as dry farming or dry-land farming.

Elwood Mead had plainly defined dry-land farming as “the attempt to 
store up in the soil every bit of moisture which fell and, when sufficient 
[moisture] had been accumulated, to call it from the ground to raise a crop.”2 
Dry-land farming did not mean cultivation without water but rather culti-
vation without irrigation. The term itself, as well as specialized equipment, 
may have seemed new at the turn of the twentieth century. Contemporaries 
acknowledged, however, that dry-land farming had been practiced in some 
form since classical antiquity; they attributed its revival in the eighteenth 
century to the Englishman Jethro Tull through his immensely influential 
handbook, Horse-hoeing Husbandry, or an Essay on the Principles of Tillage and 
Vegetation (London, 1733), which emphasized deep plowing and frequent 
cultivation.3

Because the principles of dry-land farming underlie virtually every tech-
nique of horticulture on the High Plains, including what we now call xeri-
scaping, it is worth considering how those principles manifest themselves. To 
begin with, we all recognize that when it rains, some water is absorbed into 
the soil and some water may run off, depending on the intensity of the rain 
and the rate at which the soil can absorb water. Entering the soil, water will 
percolate far down if the soil is very sandy and not far down if the soil is very 
clayey. Conversely, when the hot sun beats down on the soil surface, rapid 
evaporation takes place. Moisture rises out of the soil, sometimes from con-
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siderable depths if arid conditions persist over a long period of time. On the 
High Plains, evaporation occurs more quickly when the sun’s intensity com-
bines with strong winds. Thus, without irrigation or dry-land cultivation or a 
combination of both, our yards, gardens, orchards, and fields suffer.

While several different forces, including gravity, act upon the movement 
of water in soil, of greatest interest to the dry-land cultivator are the surface 
forces that cause water to rise or recede. Taken together, these forces are said 
to operate according to the principles of capillarity. The challenge to the cul-
tivator, then, is to use those principles, in the words of Walter Prescott Webb, 
“to bring the subsurface water up within easy reach of plant roots and then to 
hold it there and prevent its escape into the air by evaporation.”4

In practice, Webb explained that the dry-land cultivator seeks to “increase 
capillarity and raise the water by initial deep-plowing, which loosens and fines 
the soil, and then by firming, or compacting, the soil by means of a subsurface 
packer[,] he can prevent or retard evaporation by creating what he calls the 
dust mulch. The implement most useful for forming this mulch is the harrow 
in some form or the other. The dust mulch acts as a blanket spread over the 
surface to keep the moisture from passing through the ground into the air. It 
is like the cork in the jug.”5

Although the United States Department of Agriculture (USDA) Division 
of Botany under George Vasey, an expert on grasses and sometime explorer 
with John Wesley Powell, had been conducting dry-land experiments near 
Garden City (elevation 2,950 feet) in southwestern Kansas at least since 1889, 
dry-land cultivation achieved notoriety in the late 1890s through the work 
of an unabashed self-promoter named Hardy W. Campbell (1850–1937). A 
Vermonter, self-educated, and with no farming background, he had emigrated 
to Dakota Territory where, as a result of tinkering, he built and patented the 
Campbell sub-soil packer, a harrow that compacted soil at the bottom of fur-
rows while pulverizing topsoil.

Campbell eventually settled in Lincoln, Nebraska. By 1895 he had orga-
nized his supporters into the Western Agricultural Improvement Society and 
started a journal called Western Soil Culture. In 1902 he published Campbell’s 
Soil Culture Manual (revised editions in 1905, 1907, 1914) under the motto 
“the camel for the Sahara Desert; the Campbell Method for the American 
Desert.” He promoted the “Campbell Correspondence School of Soil Culture” 
(1907–1914) and secured railroad sponsorship of extensive lecture tours 
throughout the High Plains.

Both the Burlington and Missouri and the Union Pacific railroads con-
tracted with Campbell to manage “experimental” farms in western Nebraska, 
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eastern Colorado, and northwestern Kansas.6 These farms, as well as cooper-
ating independent farms, concentrated on wheat, but some grew potatoes and 
other vegetable crops, and a few even supported dry-land fruit culture. At 
Parker, southeast of Denver, E. R. Parsons used the “Campbell Method” for 
growing cherries, plums, apples, and currants. At the Pomeroy Model Farm 
near Hill City (Graham County) in northwestern Kansas, Campbell oversaw 
the planting and maintenance of shade, ornamental, and fruit-tree seedlings 
over a period of five years, 1900–1904. He had been attracted to Hill City by 
James P. Pomeroy, a wealthy financier and western land developer associated 
with the railroads.

At the 490-acre Pomeroy Model Farm, Campbell took charge of prepar-
ing the soil as if for wheat: double disking, then deep plowing to eight inches, 
followed by subsurface packing. Seedlings were placed in holes large enough 
so roots could be spread out to their full lengths. Pulverized soil was packed 
around the roots, and a single quart of water was applied to each tree. “By 
vibrating the tree slightly the water soon percolated through the moist soil, 
dissolving the particles and settling them closely around the roots. The holes 
were then filled within two inches of the top, and then tramped firmly. Then 
about three inches of loose dirt was scattered over this packed soil, and the 
tree [was] left.” Immediately following planting, the area was again double 
disked, this time to relieve the tramping of the soil by workers and wagons. 
After each rain, when the surface became dry, a harrow was used to pulverize 
the surface soil into dust mulch; and in late fall, more double disking encour-
aged capillary action yet still provided for seedlings to desiccate in prepara-
tion for winter. While the disposition of the Hill City farm is obscure—the 
farm changed ownership around 1908—we do know that Pomeroy contracted 
with Campbell to supervise cultivation of his farms in Colorado, Wyoming, 
Arizona, and Texas, although their successes are unknown as well.7

Despite his immense popularity, Campbell did have critics. Some argued 
that his “scientific soil culture” was misleading in suggesting that he had 
invented cultivation using limited moisture. His notion that specialized train-
ing was required turned out to be equally specious, and his technique of 
subsoil packing was exposed as little more than a fad. “Given a reasonable 
amount of common sense and close observation,” wrote a farmer from eastern 
Colorado, “watching carefully how everything grows under different treat-
ment and one has within him what should make a successful farmer.” Other 
critics questioned Campbell’s motives for plowing up grasslands, since he 
accepted financial support from the railroads and other developers. Delegates 
to the Dry-Farming Congress, which Campbell had organized in 1907, turned 
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against him a year later, questioning both his cultivating techniques and the 
utility of his patented sub-soil packer.8

In western Nebraska, meanwhile, Jules Sandoz (1862–1928), a crusty 
pioneer turned experimental horticulturist and respected member of the 
Nebraska Horticultural Society, had been growing fruit trees, small fruits, and 
vegetables under dry-land conditions since the mid-1880s. A dropout from 
medical school in his native Switzerland, Sandoz took the greatest pride in 
successfully crossing the native plum (probably Prunus angustifolia Marsh.) 
with cultivars from Crete [Nebraska] Nurseries. His cross produced a hardy, 
disease-free, tender-skinned, and flavorful variety known as the Sandoz plum, 
no longer commercially available. He also grew sour cherries, apples, and, 
between rows of fruit trees, small fruit to help bind the soil and catch the 
snow. His daughter reminisced that every spring Sandoz gave away “wagon-
loads of shrubbery, sucker plums, asparagus, horseradish, and pie-plant roots 
[rhubarb] to anyone who would promise to care for them.” From 1903 until 
1921, he reported regularly on the progress of his orchard to the Nebraska 
Horticultural Society. In 1910 he told the Dry-Farming Congress meeting in 
Salt Lake City that he had been farming for twenty-six years without irriga-
tion and that he was cultivating 6,000 fruit-bearing trees according to the 
“Campbell Method.” The Nebraska Agricultural Experiment Station recog-
nized his work on behalf of horticulture on the High Plains by designating his 
farm southeast of Hay Springs in Sheridan County as an official experiment 
substation.9

To encourage fruit growing under similar conditions in eastern Wyoming, 
Aven Nelson had publicized the success of orchards in western Nebraska. His 
information came not from Sandoz but from E. F. Stephens, owner of Crete 
Nurseries and prominent member of the Nebraska Horticultural Society. 
Stephens described orchards along the North Platte River, near the Wyoming 
state line, where cultivators did use irrigation, although sparingly, in the latter 
part of the growing season.10

In 1907 the Wyoming Legislature appropriated $5,000 for dry-land farm-
ing experiments, and in 1911 it appropriated an additional $2,000 to employ a 
dry-land director under a newly created State Board of Farm Commissioners. 
The intent was to experiment not only with grains and forage crops but also 
with shade, ornamental, and fruit-bearing trees.11 While the locations, dura-
tion, and success of the Wyoming experiments are unclear, they likely coin-
cided with the establishment of dry-land experimental farms by the USDA. In 
1905, the Office of Experiment Stations had established farms at Cheyenne, 
Newcastle in northeastern Wyoming, and Eads in southeastern Colorado. 



112       Limits of Dry-Land Horticulture

Their purpose was to test the value of irrigating small areas, primarily for 
horticulture, in connection with cultivating far larger areas in row crops with-
out irrigation—essentially, to confirm the observations of individuals such 
as James E. Payne in Colorado and Erwin H. Barbour in Nebraska, namely, 
that for security and survival on the High Plains, every farm and ranch family 
needed to cultivate its own garden.

The Cheyenne farm, located two miles southeast of the city, was under 
the direct charge of John Gordon of lower Horse Creek, Aven Nelson’s cor-
respondent. The USDA farm consisted of twenty-eight acres along the north 
and forty acres on the south side of Crow Creek. The north farm was divided 
into one-acre tracts so that, for comparative purposes, the same field crops 
could be grown with or without some irrigation. The source of water was a 
small reservoir filled by two windmill-driven wells. Downstream from the res-
ervoir, Gordon cultivated a small irrigated plot of fruit trees, grapes, berries, 
and a vegetable garden; adjacent to that area was another plot with similar 
plants but no irrigation. In addition, he planted windbreaks, small beds of 
flowers, and a small lawn.12

Sandoz orchard, Sandhills, Nebraska. Courtesy, Nebraska State Historical Society.
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Based on the 1909 growing season, Gordon concluded that “water is abso-
lutely essential to a productive garden; in fact, such products require a great 
deal more water than field crops.” He continued: “[T]he majority of plants 
are tender and do not root deeply, and to promote good growth they must be 
supplied with ample food, and to make this available abundant moisture is 
required. The irrigated garden was the admiration of all who visited it, and, 
considering the elevation of 6,000 feet, the results were marvelous.” Except 
for not applying irrigation, Gordon cultivated the dry-land garden exactly as 
he did the irrigated garden, with results so poor as not to justify further expen-
diture of labor and seed.13

Gordon planted the Cheyenne south farm in grains, alfalfa, and potatoes, 
but he only irrigated during the winter with unappropriated water from Crow 
Creek. Potatoes proved the most successful, especially those planted in wide 
rows (fifty-four inches). The quality of dry-farmed potatoes was superior, so 
higher prices tended to offset smaller yields. The early varieties—most notably 
early Ohio, actually Vermont-bred in 1871 and still available through spe-
cialty houses—seemed to do best because they matured most quickly, taking 
advantage of spring moisture and avoiding summer heat.14

While the Cheyenne farm, thanks to Crow Creek, provided for com-
parative tests of dry-land and irrigated horticulture, conditions at Cheyenne 
Wells, Colorado, allowed only for dry-land activities. In 1893, as part of its 
campaign to convince settlers that vegetables, fruits, and trees could thrive 
without irrigation, the Kansas Pacific Railroad had donated a 160-acre plot, 
half a mile southwest of the Cheyenne Wells station, to Colorado Agricultural 
College for a demonstration farm.

The college named J. B. Robertson the first superintendent. When he 
arrived at Cheyenne Wells in November 1893, he found the quarter-section 
plot covered by native short-grass, except for forty acres that had been “sod 
busted” and tilled to a depth of four inches; the entire property was surrounded 
by a four-strand barbed wire fence. Thanks to a onetime state appropriation of 
$2,500 combined with $1,200 from Cheyenne County, Robertson built a resi-
dence and a barn, secured a team of draft horses, and purchased implements 
and tools. He spent the spring of 1894 disking and harrowing the forty-acre 
plot. His seed supply arrived late, after the soil had dried out, so germination 
took place only after a cloudburst provided half an inch of rain on May 30. 
Between then and the next storm on July 31, the heat and wind had withered 
most of his plants beyond recovery. Despite the fact that precipitation for 
1894 amounted to less than seven inches, most of his fruit stock survived into 
the next spring, which was warm and dry, followed by a cool, wet summer. On 
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July 10, 1895, four inches of hail fell within thirty minutes, destroying most of 
Robertson’s vegetable garden, row crops, and some tree seedlings. What he 
managed to save or replant was ravaged by grasshoppers later that summer.15

Such early horticultural failures did not appear to discourage Payne, who 
took over the superintendency in April 1896. In his first annual report, he 
expressed the view that three years was not long enough to demonstrate with 
any certainty the potential for agriculture and horticulture in the “Rainbelt.” 
His perspective undoubtedly stemmed from special training in soils and prob-
lems related to root development he had received while earning a degree from 
Kansas State Agricultural College.16

Within a month of his arrival at Cheyenne Wells, Payne planted seeds of 
a variety of early-season vegetables. While onions and radishes were devoured 
by insects, his beans, lettuce, and peas survived both a dust storm (May 5–6) 
and a hailstorm (May 30), producing a respectable harvest. In mid-June he 
planted unidentified varieties of melons, pumpkins, and squashes, but only 
the squashes matured.

Despite Robertson’s earlier failure to grow potatoes to maturity, Payne 
tried again, this time with four varieties including early rose, parent of early 
Ohio. He set out some seed potatoes on April 30 and the remainder on May 
22. While Robertson’s potatoes produced no tubers because of hot, desiccating 
winds, Payne’s potatoes were attacked by beetles as soon as the vines appeared. 
First came the Colorado potato beetles, which Payne tried to destroy by hand-
picking and crushing the mature insects, their eggs, and their larvae. In time, 
a “friendly bug,” not identified, checked the infestation by eating larvae. Then 
came the blister beetles, which Payne tried to destroy with a popular insecti-
cide known as Paris Green combined with lime or water. This remedy proved 
only temporary, with vines covered by beetles soon after application. “Finally, 
in sheer desperation,” Payne reported, “we went over the field systematically 
every few days and killed the beetles with staves. In this way some of the vines 
were saved alive until the rain and hail storm of August 21.” After that, the 
beetles disappeared, the surviving vines put on new foliage, and some tubers 
developed. Although Payne did not mention the size of the harvest, his first 
efforts at potato cultivation had proven uneconomical.17

With no severe storms and some well-timed rain showers during his sec-
ond growing season, Payne successfully grew the Carman #1 variety of Irish 
potato, which proved resistant to the continuing plague of beetles. He also 
harvested unspecified varieties of squash, cucumber, beans, and peas. His 
most notable success came with the fruit trees his predecessor had planted, of 
which about 80 percent had survived. They included unidentified varieties of 
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apple, cherry, plum, and “Russian” apricot. Although they had yet to produce 
fruit, they did show good plant growth.18

In May 1897, Payne set out 3,000 “Russian mulberry” saplings (probably 
Morus alba L.) from an unknown source to form a windbreak of two rows 
twelve feet apart, with each pair of trees two feet apart, on the north side of 
his forty cultivated acres. He had also received cuttings of “Russian arteme-
sia” (probably Artemisia glauca Pall. ex Willd.) from Niels Hansen at South 
Dakota State Agricultural College. Payne had searched for a hardy, small tree 
to break up wind flow, reduce evaporation, and still allow for crops to grow 
nearby. “Some people claim,” he wrote, “that I am wild on the subject when 
I tell them that we must either introduce systems of wind breaks here or else 
turn the country over to the stockmen again.” In his judgment, the Russian-
olive (Elaeagnus angustifolia L.) made the best windbreak on the arid plains, 
for the reasons noted earlier and because its roots, like clover, were effective 
in producing nitrogen for the soil.19

By Payne’s third and last season, he reported on planting corn stalks 
between rows of young trees and leaving them intact to protect the trees from 
wind and capture winter moisture. Apparently, he had tried this approach 
using small fruits such as raspberries, gooseberries, and currants between rows 
of vegetables; however, the small fruits did not survive. Overall, efforts to 
demonstrate the practicability of growing horticultural products without irri-
gation at the substation proved unsuccessful.20

As an employee of Colorado Agricultural College, Payne had to know 
from the beginning of his stay at Cheyenne Wells that the substation oper-
ated in a financially tenuous situation. In the summer of 1895, Alfred E. 
True, director of the Office of Experiment Stations, and Assistant Secretary 
of Agriculture Charles W. Dabney had visited the Fort Collins campus to 
voice their opposition to using substations as demonstration farms rather than 
as research facilities. Dabney, former director of the agricultural experiment 
station and then president of the University of Tennessee, sharply criticized 
those who “failed to appreciate the fact that the stations are primarily scien-
tific institutions, and that while they should always keep steadily in view the 
practical results to be obtained, they render the most permanent benefits to 
agriculture when they make thorough scientific investigations of problems 
underlying successful agriculture and horticulture.”21 Again, we are reminded 
of Charles Bessey’s opinion on the proper role of the land-grant college in sup-
porting agriculture and horticulture.

The Colorado Agricultural Experiment Station annual report for 1896 
repeated Director True’s view that the Hatch Act specifically prohibited the 
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use of federal funds for substations as demonstration farms. In support of that 
view, the Colorado attorney general opined that applying Hatch Act monies 
to anything other than scientific research constituted misuse of federal funds 
and was thus a violation of federal law. If Colorado wanted substations, the 
state needed to provide the funding, something, as in Wyoming, the legisla-
ture declined to do.22

Strong support for Payne personally, expressed by individual members of 
the State Board of Agriculture, the governing board of Colorado Agricultural 
College, enabled him to survive the closure of the Cheyenne Wells substation 
and to remain on the college payroll with the title “plains field agent.” As 
Payne later explained, his plan of work changed from studying the tests of a 
single person (himself) to the more valuable plan of discovering the methods 
of the farmers who had gained a successful foothold on the eastern Colorado 
plains.23

As noted, for three summers beginning in 1900, Payne traveled through-
out eastern Colorado, primarily over what today constitutes Kit Carson, 
Washington, and Yuma counties. He interviewed settlers, examined their 
land, and took photographs. Overall, he recorded a country quite thickly 
resettled in the late 1880s and then dramatically depopulated by 1900. He 
named several settlements that had aspired to become towns, county seats, 
or railroad centers, for which only remnants of civilization remained: a few 
cellars, an occasional store building converted to residential use, but mostly 
foundation excavations or mounds of earth. And although thousands of pre-
emption claims had been planted, in theory at least, as a result of the Timber 
Culture Act of 1873, he made a point of visiting the few groves he had heard 
were still in good condition and cared for. He also understood that when the 
country was first settled, hundreds of dry-land orchards had been planted; 
however, poor nursery stock, lack of experience with arid conditions, and 
drought had reduced the number of successful orchards to a handful.24

Payne realized that in eastern Colorado one could not survive, much less 
thrive, on dry-land farming alone. Toward that end, seven miles northeast of 
Flagler he discovered what he considered the foremost example of the use of 
topography, limited water, and human ingenuity for successful horticulture. 
James Howell’s spread sat mostly on clayey “hard pan,” cut by a small ravine, 
or arroyo, that ran from northwest to southeast and contained an intermittent 
stream. To the northwest, Howell had set out black locust (Robinia pseudoaca-
cia L.), a non-native tree popular with settlers because it grows rapidly to form 
dense windbreaks, either in clumps or hedges. To the southeast, he had dug 
a shallow well to supplement limited irrigation from a small storm-water res-
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ervoir. With the small ravine dammed upstream, any water still flowing came 
through an artificial channel. Within the streambed, as well as on its banks, 
Howell had planted fruit trees—cherry, walnut, peach, and apple. Just above 
each tree along the bank, he had dug a basin to collect water running down 
during rainstorms. Payne saw some apples, and he also recorded fair yields 
of unspecified grapes, plums, strawberries, and gooseberries. Although apples 
and peaches generally required some irrigation, he concluded that cherries, 
plums, currants, and gooseberries could produce moderate harvests under 
strictly dry-land farming conditions.25

Undoubtedly, Howell’s place had an irrigated garden somewhere near 
the streambed. Payne, however, chose to describe the garden at the Eckert 
place, about four miles southeast of the Thurman town site (halfway between 
Flagler and Anton in present-day Washington County). Peter Eckert had dug 
two wells, each 112 feet deep, and used windmills to pump water supplies 
into storage reservoirs. By operating continually, the pumps provided enough 
water to irrigate two acres and supply his cattle. The homestead sat on a rise, 
so Eckert had terraced his irrigated plot for the most efficient use of water. He 
divided the plot into sections for ornamental plants, a vegetable garden, an 
orchard excluding apples, an apple orchard, and a grape arbor. Payne learned 
that while hail and wind had prevented the normal harvest of fruit, Eckert still 
kept the orchards in excellent condition. No longer able to do the heavy work 
of dry-land farming, Eckert devoted his strength to gardens and trees.26

After his first summer traveling through eastern Colorado, Payne reached 
the same conclusion as Nebraska’s Erwin H. Barbour who, as noted, had 
argued that to survive and sustain themselves, isolated homesteaders on the 
High Plains required not only protection from the wind but at least minimal 
irrigation, enough to support a vegetable garden, a few fruit trees, and some 
livestock. For those seeking to cultivate gardens and orchards for family use, 
Payne advised that they could succeed by selecting favorable locations “and 
then working hard with both hands and intellects.” Overall, Payne concluded 
that the plains of eastern Colorado lent themselves best to raising livestock 
and not, as we see today, to cultivation of grain and forage crops.27

By 1903, seven years after his arrival in eastern Colorado, Payne could 
report visible progress in civilizing. He had seen sod houses replaced by frame 
houses and noted other permanent improvements. He interpreted seeing 
fewer places with an “I want to sell” appearance to mean that people had 
decided to put down roots and create homes.28

The circumstance of Payne’s departure from Colorado Agricultural Col-
lege and his employment by the newly created USDA Office of Dry-Land 
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Agriculture is obscure. In 1907 he headed the dry-land experiment station 
at Garden City, formerly operated by the Division of Botany, but he soon 
returned to eastern Colorado as first superintendent (1908–1910) of the new 
dry-land experiment station at Akron. Both stations were among the twenty-
four reorganized or established by E. C. Chilcott, agriculturalist in charge of 
the Office of Dry-Land Agriculture.

Akron’s initial horticultural distinction came from research on shelter-
belts, the narrow strips of trees planted as windbreaks to protect homesteads, 
crops, and livestock, with results that favored the ponderosa among conifers 
and the hackberry (Celtis occidentalis L.) among deciduous trees. In addition, 
Akron served as the site for early experimental work on minimal water require-
ments to produce grain and forage crops, with results eventually applied to 
horticulture. Researchers demonstrated the fallacy of any single “system” of 
dry-land farming, most notably the “Campbell Method.” Their observations 
and experiments illustrated that deep plowing did not invariably increase the 
water-holding capacity of the soil and that dust mulch was not necessarily the 
best way to preserve water in the soil after initial cultivation.29

The limits of dry-land horticulture, which Payne observed on the plains 
of eastern Colorado, had been recognized since the mid-1870s in western 
Kansas. To be sure, that part of the High Plains had been settled earlier than 

Image not available
Windbreak demonstration, Akron, Colorado, 1927. Courtesy, Colorado State University 
Archives and Special Collections, Cooperative Extension Collection.



Image not available
Learning to plant ponderosa pine, Washington County, Colorado, 1932. Courtesy, Colorado 
State University Archives and Special Collections, Cooperative Extension Collection.
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eastern Colorado; the climate is somewhat less arid, and the elevation is lower 
by 1,000 to 2,500 feet. By trial and error, settlers in western Kansas had con-
cluded that market gardening would not work but that home gardening could 
succeed with hard work, intelligence, and, where possible, some irrigation.30

W. D. Street of Oberlin attributed the relative neglect of home gardening 
and orchards in western Kansas to the overwhelming attention given to pro-
duction of wheat and corn. Frequent dry spells, accompanied by high winds 
and the rapid growth of weeds, added to the discouragement. After several 
years of trial and error, Street adopted three rules for successful home garden-
ing. First, plant early, and then only with standard “cold-season” varieties 
of vegetables; when possible, successively replant with those same varieties: 
“Our experience in a climate of some uncertainty, and without irrigation, 
has taught us that it is best to get the crop grown to maturity as rapidly as 
possible, which reduces the chances of failure very materially, and, in many 
instances, saves the crop.” Second, use plenty of well-rotted manure, plowed 
in deeply in the fall and plowed as top dressing in the spring. Even with rich 
soil, such application helps retain soil moisture. Third, devise a simple, eco-
nomical way to preserve water for year-round usage. Street had built a small 
dam with headgates and flumes that held a reservoir of water sufficient for 
garden, orchard, and farm. As a result, the yield from just a few irrigated acres 
greatly exceeded that of many additional nonirrigated acres.31

Typical of the “practical guides” written for specific localities through-
out the High Plains, Street listed the vegetable varieties he found did best 
season after season. Among them, some are still available: golden wax beans, 
early Jersey wakefield cabbage, black-seeded simpson lettuce, and early Ohio 
potato. In addition, Street listed without indicating varieties: asparagus, 
beets, carrots, cucumbers, horseradish, muskmelons, onions, peas, pumpkins, 
radishes, spinach, squashes, tomatoes, and turnips. Altogether, he believed 
northwestern Kansas could produce some of the best gardens and orchards 
in the state.32

Concerning shade trees and windbreaks, W. A. Mikesell of Atwood, also 
in northwestern Kansas, found the ash (Fraxinus americana L. is native) and 
black walnut (Juglans nigra L., native to central Kansas) the most hardy, cot-
tonwood and boxelder the fastest growing, and black locust (Robinia pseu-
doacacia L.), like other imports from eastern Kansas, satisfactory if properly 
cultivated. He advocated deep plowing and pulverizing of the soil in the fall 
prior to planting and cultivation to control weeds, at least until groves or 
windbreaks were well established. If cuttings were to be used, they must be 
made in fall before hard frost, kept moist but not frozen over the winter, 
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and planted in spring when the weather turned favorable for planting corn. 
Otherwise, seeds could be collected, kept dry, then planted with a light cover 
of soil in late fall or early spring.33

At least since 1878, residents of western Kansans had recognized that 
for horticulture, and agriculture generally, to thrive, the state needed to sup-
port “men of science” financially in their work on plants under field condi-
tions. In other words, research useful to western Kansas could not be con-
ducted at the agricultural experiment station at Kansas Agricultural College 
in Manhattan.34

Fortuitously, closure of the Fort Hays Military Reservation, consisting of 
1,400 acres of bottomland along Big Creek and 2,200 acres of gently rolling 
upland, provided the opportunity for the establishment of the first state insti-
tution in western Kansas. In February 1895, State Representative J. Schlyer 
of Ellis County (county seat: Hays) introduced a resolution to the legisla-
ture petitioning Congress to transfer the reservation from the United States 
to the state of Kansas for the purposes of establishing a branch agricultural 
experiment station, preserving a grove of native trees as a public park, and 
converting existing military buildings into the western branch campus of the 
Kansas State Normal School at Emporia. Five years later Congress approved, 
and President William McKinley signed the requested legislation. In January 
1901, the legislature and Governor W. E. Stanley entrusted the former res-
ervation to the regents of the Agricultural College and the Normal School. 
Since federal monies could no longer be used for experiment substations, the 
legislature appropriated $3,000 annually for the years 1902 and 1903, enough 
to make the Hays experiment station operational.35

While dry-land research on grain and forage crops dominated work at the 
station (now known as the Western Kansas Agricultural Research Center), 
some horticultural demonstration activities did occur during its early years. 
Beginning in 1902, J. G. Haney, the first station superintendent and a forage 
expert, instructed that an area formerly used by the military as a garden be 
planted with vegetables including unspecified varieties of potato, cabbage, 
beans, corn, tomato, radish, lettuce, carrot, parsnip, red beet—and Jerusalem 
artichoke (Helianthus tuberosus L.), a virtually indestructible perennial sun-
flower that produces edible subterranean potato-like tubers that taste some-
what like artichokes. Because of an unusually wet growing season, the first 
garden did well without irrigation. Subsequent gardens received some irriga-
tion from wells built to raise subterranean water levels of alfalfa fields. By 1909, 
when these experiments in sub-irrigation had proven ineffectual and were dis-
continued, irrigation water for horticulture came directly from Big Creek.36
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Early attempts at fruit culture were only slightly more successful. The first 
fruit trees, shipped from eastern Kansas, were planted during the spring of 
1903. Within three years the orchard had expanded to nine acres, containing 
about 1,300 specimens of unspecified varieties of apple, crab apple, peach, 
pear, plum, cherry, and apricot. Haney and staff documented yields, survival 
rates, and pruning practices but conducted no real research. The usual high 
winds and late-spring frosts appeared the leading obstacles to the develop-
ment of a viable orchard. As fruit trees died, they were replaced primarily 
with the early Richmond and Montmorency cultivars of sour cherry (Prunus 
cerasus L.), the same cultivars that became popular along Colorado’s Front 
Range. In addition, during the early years, several varieties of grapes, straw-
berries, blackberries, and raspberries were planted; the grapes in particular 
succumbed to winter kill.37

Hays’s major contribution to western Kansas horticulture was as nursery 
for the propagation and distribution of shade trees and windbreaks. Beginning 
in 1903, the station purchased both conifer and deciduous stock from federal 
and commercial nurseries in the Midwest and California. Within two years, 
inventory consisted of about 15,000 trees—Austrian, Scotch, and ponderosa 
pine, cedar (likely Juniperus virginiana L.), redbud (Cercis canadensis L.), bur 

Experiment station, Hays, Kansas, ca. 1920. Courtesy, Western Kansas Agricultural Research 
Center.
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oak, black walnut, honey locust, Kentucky coffeetree (Gymnocladus dioica (L.) 
C. Koch), white elm (Ulmus americana L.), red elm (Ulmus rubra Muhlemb.), 
hackberry, persimmon (Diospyros virginiana L.), green ash, Russian mulberry, 
Russian-olive, various poplars, and maples. It is unclear whether cuttings were 
ever taken from native stock either at the public park along Big Creek or 
elsewhere in western Kansas. The station does possess a typed checklist of 
native trees and shrubs prepared in 1903 by Royal Kellogg, the forester who 
had earlier participated in the survey for the Nebraska National Forest, as well 
as his article on how to plant forest trees in western Kansas.38

Again, horticulture was ancillary to the station’s primary mission: to serve 
stock farmers. In 1907, under the direction of C. K. McClelland from the 
USDA Office of Farm Management, the first shelterbelt was planted on a 
sixty-acre plot to demonstrate the value of windbreaks in protecting orchards. 
Inside the shelterbelt, thirty acres were planted to 1,000 fruit saplings (variet-
ies unknown); the shelterbelt itself, around 160 feet wide, consisted of 17,000 
catalpa (probably Catalpa bignonioides Walt.), honey locust, and Osage-orange 
seedlings. An exceptionally severe drought during the first growing season killed 
most of the stock, and the plot was entirely replanted. Additional seedlings 

Harvesting cherries, experiment station, Hays, Kansas, 1937. Courtesy, Western Kansas 
Agricultural Research Center.
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were set out in the spring of 1909; a hailstorm that summer destroyed 97 per-
cent of the fruit trees and severely damaged the windbreak trees. This time, 
the orchard was not replanted. Lacking proper maintenance, the shelterbelt 
deteriorated and eventually was uprooted.39

In recognition of the need to plant more trees on Kansas farms, the 1910 
legislature created a Division of Forestry within the Agricultural College and 
entrusted the regents to appoint a state forester over “all experimental and 
demonstration work in forestry conducted by the Experiment Station.” The 
regents named Charles A. Scott, a Kansas Agricultural College graduate who 
had also participated in the Nebraska survey, as the first Kansas state for-
ester. In appointing Scott, the regents directed that nursery stock be grown at 
Hays as well as Manhattan and that such stock be made available at cost to 
any Kansas resident. Scott appointed J. F. Brandon nurseryman in charge of 
the Hays nursery. During 1912, Brandon distributed 67,082 trees throughout 
western Kansas: red cedar, catalpa, green ash, white elm, and honey locust. 
Based on responses from recipients, who were required to report back to the 
station as part of their agreement in accepting nursery stock free of charge, 
three-quarters of the trees were still alive after three years, despite unusually 
poor growing seasons.40

Arid climate may have been the principal hindrance to the progress of 
forestry, and horticulture generally, in western Kansas. In addition, another 
obstacle received at least as much attention: jackrabbits. Battling jackrabbits 
continues to be among the most frustrating and least successful endeavors 
on farms and in rural communities throughout the High Plains. Actually, 
jackrabbits are not rabbits but large hares of the genus Lepus. Their very long, 
donkey-like ears earned them the name “jackass rabbits,” later shortened for 
respectability; their long hind legs allow them to run with amazing speed. 
Because of their size (up to ten pounds) and their rapid expenditure of energy, 
jackrabbits are voracious eaters, giving credence to the adage that one jack-
rabbit eats as much as a horse.

Hays’s first superintendent documented the damage caused by jackrab-
bits, eating farm and garden vegetables and, equally destructive, gnawing the 
bark off young fruit trees. J. G. Haney described a protective device invented 
by his farm crew: a thinly sawed piece of wood that, when wet, could be bent 
around tree trunks, then fastened by wire—an expensive, time-consuming 
activity impractical to duplicate on farm and homesteads. Horticulturists at 
the Kansas Agricultural Experiment Station, as well as those at other High 
Plains stations, did their best to devise additional preventative measures and 
protective treatments. For the former, the most obvious recommendation was 
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to remove brush piles and thickets, the jackrabbits’ breeding and hiding places. 
For the latter, the Kansans provided diagrams for a “novel and ingenious” trap 
that consisted of a wooden box with a door hung by two hinges and connected 
to a simple trigger mechanism. When released, the mechanism prevented the 
jackrabbit from getting out—similar in design to the present-day “Havahart” 
live-animal traps. In addition, various repellents and poisons were described, 
but only concoctions containing the highly toxic strychnine were guaranteed 
effective. Since jackrabbits seem to like fruit and sugar, one lethal concoc-
tion required the user to “chop apples or melons into small cubes. Add sugar 
equal to one-half the weight of the fruit. Boil until the mass forms a thick jam. 
Add strychnine, either powdered or dissolved, at the rate of one ounce to 26 
pounds of jam, and mix thoroughly.” Besides the indecent waste of jam, we 
have since learned that the main disadvantage of strychnine is that it kills 
indiscriminately.41

Especially in farm journals such as Field and Farm, much ink was devoted 
to the war against jackrabbits. No method, however, has received the public-
ity of the periodic roundups in which men and boys, and sometimes girls with 

Rabbit damage to apple tree, Cheyenne Horticultural Field Station. Courtesy, USDA–Agri-
cultural Research Service.
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light weapons, would set their sights on a relatively small area such as a quar-
ter-section, then quickly shoot dozens and sometimes even hundreds of jack-
rabbits, resulting in exterminating most of the species—at least for a time.42

Jackrabbits, of course, were not nearly as prevalent in the more urban 
areas of the High Plains. By the late 1880s, Field and Farm, an outspoken 
advocate of war against jackrabbits, had turned to ornamental horticulture as 
its own, more genteel cause, not just for aesthetic reasons but also for making 
homestead and community more inviting and more livable.
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In a year-end essay in 1906, their twentieth year in business, the publishers 
of Field and Farm editorialized on “a gradual change coming over the cus-
toms of our agricultural people so that their surroundings take on the aspect 

of eastern environments.” By this they meant not only better-built homes and 
well-maintained yards and gardens but also the amenities of a “higher civiliza-
tion” such as rural mail service, neighborhood telephone systems, Grange and 
lyceum associations, women’s clubs, and farmers’ institutes—all helping to 
reduce the drudgery of rural life as it had long been known. To be sure, those 
amenities by no means reached all rural homes, but they were sufficient for 
the publishers to conclude that the region’s residents were “becoming more 
easternized year by year and are gradually growing out of the wild and wooly 
traditions of the good old pioneering days.”1

Despite its name, Field and Farm not only catered to the “intelligent agri-
culturalists” on the isolated homesteads and in the small communities of the 
arid West but also appealed to city dwellers involved in the cultivation of 
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gardens, whether as professionals or amateurs. Indeed, Field and Farm was 
headquartered in Denver, which, since the late 1880s, had distinguished itself 
as the principal city of the mountains and plains.

Since its founding in 1886, Field and Farm had editorialized in favor of gar-
dening, tree planting, landscaping, and horticulture generally. In fact, in their 
first year, the editors successfully urged Governor Benjamin Eaton to proclaim 
Colorado’s first Arbor Day, noting that Colorado’s neighbors, Nebraska and 
Kansas, already celebrated that holiday. In his proclamation, Governor Eaton 
tied together planting trees for the present and putting down roots for the 
future, between “beautifying our homes, cemeteries, highways, public parks 
and landscape” and “making thoughtful provision for the happiness of those 
who are to come after us.”2

Besides encouraging residents to volunteer a day to plant trees, Eaton 
urged public school teachers throughout Colorado to engage their students in 
“proper and practical observance” of Arbor Day. For the first annual celebra-
tion, Field and Farm reported that Denver students assembled in City Park 
from 10:30 until noon; each school was assigned a grove or walkway named for 
the occasion to honor a national or local notable, for example, Ralph Waldo 
Emerson and Colorado’s first territorial governor, William Gilpin. Students 
at the various locations listened to short speeches—including readings from 
writings of the respective notables—and celebrated with songs, making the 
park “ring with the noise of their glad young voices.”3

Celebration of Arbor Day was regularized in 1890, with the third 
Friday in April officially declared a holiday in all Colorado public schools. 
Teachers and principals were required to engage their students in the plant-
ing of trees and other civic exercises; school superintendents had to report 
annually to the state forester on Arbor Day activities within their respective 
counties.4

Despite the published rules, the editors of Field and Farm grew increas-
ingly critical of the failure to achieve practical results. After Arbor Day 1896 
passed with little school activity statewide, the editors lamented that the holi-
day had become “a good deal of a farce,” but it could have been an “occasion 
of grand achievement.” Turn every schoolhouse grounds into an arboretum, 
the editors suggested, so that students could easily study all species of trees 
growing in Colorado. In addition to serving as one of the most attractive sites 
in any community, school grounds could also provide space for gardens where 
children could both learn and work. By way of precedent, in France gardens 
existed at 30,000 public schools where primary schoolteachers were required 
to give practical instruction in horticulture.5
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light weapons, would set their sights on a relatively small area such as a quar-
ter-section, then quickly shoot dozens and sometimes even hundreds of jack-
rabbits, resulting in exterminating most of the species—at least for a time.42

Jackrabbits, of course, were not nearly as prevalent in the more urban 
areas of the High Plains. By the late 1880s, Field and Farm, an outspoken 
advocate of war against jackrabbits, had turned to ornamental horticulture as 
its own, more genteel cause, not just for aesthetic reasons but also for making 
homestead and community more inviting and more livable.
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Johann Heinrich Pestalozzi, a Swiss education reformer, advocated a garden 
for every primary school. In fact, during the second half of the nineteenth 
century, Sweden established primary school gardens, Belgium made horticul-
ture a required course and school gardens universal, and in France, as noted, 
school gardens were attached to most elementary schools, meaning the nor-
mal schools taught agriculture and horticulture in order to prepare teachers. 
By the turn of the twentieth century, a few individual schools in the United 
States included gardens on their grounds, most notably the George Putnam 
School in Boston.

In Colorado, Superintendent Grenfell acknowledged that “as a rule our 
country school houses are located in the most arid spot in an arid region” 
and that, especially on the eastern plains, little could be grown without some 
irrigation. She expressed confidence that enough public-spirited individuals 
could be found to ensure water for school gardens. If they could not deliver 
water to school properties, perhaps farmers could donate some of their bet-
ter land near the schools. Until changes occurred, most of the state’s school 
grounds would remain “an illustration of the abomination of desolation, and 
their influence upon our young people is, to say the least, not of an elevating 
nature.”8

Years earlier, Mrs. Arthur E. Gipson, wife of the pioneer Greeley nursery-
man, had addressed the Colorado State Horticultural Society on the subject of 
horticulture as a means of moral education for children in urban schools. Mrs. 
Gipson expressed her belief that children learn patience by planting seeds and 
waiting for plants to emerge, learn gentleness by caring for young plants, and 
learn to love the beautiful by observing buds and blooms. Committed to the 
ornamental side of horticulture, Mrs. Gipson anticipated the time when the 
school flower garden would be as common as the spelling book.9

When the Colorado State Horticultural Society invited Helen Grenfell, 
then in her last year as superintendent, to address its annual convention in 
1904, the membership probably did not anticipate the vigor of her discourse 
against cutting Christmas trees. She began by reminding her listeners that the 
tradition came from paganism and was not part of the original celebration of 
Christ’s birth. Nor was the wanton destruction of trees in any way a Christian 
act. On the one hand, she noted, we impress our children with the usefulness 
and significance of trees, for example, by planting thousands of trees on Arbor 
Day. On the other hand, for Christmas we cut down twenty, even fifty times 
as many trees as we plant on Arbor Day. Surely, we can find another way to 
make Christmas happy for our children “without offering up as a sacrifice so 
many little evergreen trees.” Indeed, the society was moved to pass a resolu-
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tion against the cutting of Christmas trees, although, clearly, its message did 
not appeal to the general public.10

While Helen Grenfell’s opposition to cutting Christmas trees may seem 
a bit eccentric, if not wholly impractical, her approach to the study of nature 
and the implications for activism were within the main line of the eighteenth-
century Enlightenment—all about the “laws of nature and nature’s God.” 
Her Congregational upbringing instilled a belief in one God who created the 
universe but who has not intervened in its operation since the creation. Such 
deism naturally led to the view, shared in various ways by many of her con-
temporaries, that here on earth God’s work must truly be our own. One of 
those contemporaries, Alice Eastwood (1859–1953), grew up in Colorado, 
taught at East Denver High School, and botanized along the Front Range 
before she embarked on a lengthy botanical career based at the California 
Academy of Sciences in San Francisco.11 It is difficult to imagine that Helen 
Grenfell and Alice Eastwood, at one time both schoolteachers in the Denver 
area, did not know each other.

It is also difficult to imagine that they did not share Charles Bessey’s 
view that horticulture cannot be successfully pursued without knowledge of 
the essentials of botany. Like Bessey who had written a general textbook for 
high school students and the shorter Elementary Botanical Exercises for Public 
Schools and Private Study (1894) and Aven Nelson who wrote An Analytical 
Key to Some of the Common Flowering Plants of the Rocky Mountain Region 
(1902) for use by public schoolteachers and their students, Eastwood pub-
lished A Popular Flora of Denver, Colorado (1893). Written primarily for high 
school students, her Flora served as a field introduction to botany as part of 
general education.

Somehow, botanists had not convinced enough teachers to use their 
school yards and neighborhoods as instructional laboratories, nor had 
enough teachers made the connection between experiential learning and 
practical results—at least not in the view of Field and Farm. Just prior to 
Arbor Day 1902, the editors again grumbled that there would be the usual 
half-day holiday in the schools, some instrumental music and singing, but few 
if any trees planted. Those planted, moreover, would be neglected as soon 
as schools closed for the summer. To date, they continued, Arbor Day had 
served simply as an excuse for children to have fun. Instead, it should be an 
opportunity for teachers to cultivate in their students a genuine love of plant 
life, not through recitation of some literary masterpieces that are beyond the 
children’s mental grasp but by a study of actual trees. Children should learn 
to observe the character of the bark, how branches are developed, and so on, 
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and then, still under their teachers’ supervision, learn to plant trees carefully 
and correctly.12

While attractive school surroundings may contribute to appreciating beauty 
and studying nature, preparation for learning, as we are often reminded, starts 
around the home. Toward that end, Field and Farm made its pages available to 
horticultural missionaries, most notably Charles S. Harrison of Nebraska who 
preached turning the rural homestead into “the home beautiful.” Addressing 
the issue of young people emigrating, Harrison argued that the “home beauti-
ful” could reverse that trend. Using anecdotal evidence, he noted that chil-
dren brought up on attractive homesteads and who then left for school or 
jobs were the most eager and most likely to return to their home country. An 
unattractive homestead, on the other hand, which looks like the “front yard 
of a hospital for disabled machinery, with scents of the hog pen and barnyard 
floating around the premises, with clouds of flies, with only cells for bed-
rooms,” conveys a feeling of “listlessness and indifference which is fatal to the 
future.” Beautifying the homestead makes the place worth more financially, 
but it also increases the chance that young people will eventually return.13

For a relatively brief period before the turn of the twentieth century, the 
county fair had served as the principal vehicle by which rural residents found 
new ideas and practices for community, homestead, and self-improvement. By 
1900, however, the county fair no longer held to its original educational pur-
pose. According to Field and Farm, exhibits of local produce and goods came 
to illustrate the economic advantages of a given area to prospective outside 
investors and new settlers, while the side shows and “fake games” were meant 
to attract the homesteaders’ dollars. Furthermore, larger regional events such 
as Denver’s annual Festival of Mountain and Plain, publicized nationwide, 
were used to illustrate not only the horticultural and pastoral but also the 
industrial, mining, and mercantile advantages of Colorado.14

Just as Field and Farm sought to promote beautification of isolated home-
steads, it also crusaded for beautifying towns and cities. “No one has a rea-
sonable excuse,” the editors wrote, “for living on a place in this new country, 
six, eight or ten years, perhaps, as we so often see them, without showing by 
their works that they have done something at least to beautify their home and 
make it pleasant. They owe this to their families as well as to the community 
in which they live.”15

No community on the High Plains was more committed to beautification 
than Greeley. Within a mere twenty years of its founding on the arid plains of 
northeastern Colorado, Greeley could describe itself in truth as the “Garden 
City,” thanks to irrigation. By 1890, most of Greeley’s original, makeshift 
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homes had been replaced with permanent brick and wood-frame dwellings, 
surrounded by lawns as well as ornamental and vegetable gardens. By then, 
too, trees planted along the 100-foot-wide avenues and streets had grown 
enough to provide protection from sun and wind as well as to adorn the com-
munity with a certain dignity and majesty.16

Prominent among the founders of Greeley as a “Garden City” was an 
eccentric florist named John Leavy (1831–1911). Born in Dublin, Ireland, he 
had been preparing for the priesthood when, apparently as a result of visits 
to the Royal Botanical Gardens at Kew, he switched to ornamental horticul-
ture. Immigrating to New Jersey in the early 1860s, he had been among the 
very first to answer Nathan Meeker’s call to join the Union Colony. Once in 
Greeley, he built his own cabin and surrounded it with trees, shrubs, and flow-
ering plants. He also built and maintained a greenhouse and, nearby, several 
plant beds heated by fermented manure from which he provided the earliest 
known plant specimens for Greeley’s public places. His own vegetable garden 
became a sort of bellwether for community horticulture; each spring, local 
newspapers reported on what he planted, his first harvests, and his yields. 
Bushy-bearded, bedraggled looking, yet beloved by the community, he gained 
the reputation of nature lover and nature worshipper. Whether eccentricity is 
inseparable from utopianism can be debated, but the fact that gardening has 
always attracted eccentrics is certain.17

8th Street, Greeley, 1890s. Courtesy, City of Greeley Museums, Permanent Collection.
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As to the smaller towns around Greeley and beyond, as irrigation ditches 
and laterals were developed along streets and alleys, they too changed char-
acter from clusters of sod houses or tent encampments to oases of permanent 
dwellings. Shade trees, most frequently the native cottonwood, were planted 
along streets and in front yards, while fruit trees were planted in backyards. 
Early settlers who had left these towns and returned many years later, accord-
ing to Field and Farm, barely recognized their appearance.18

Beginning in the 1890s, support of community beautification came most 
notably from women’s clubs, with the establishment of public parks among 
their earliest and most visible projects. In Gering, Nebraska (population 200), 
for example, the Women’s Club secured the donation of a town block for a 
park; landscaped the property with trees, shrubs, and flowering plants; and 
ensured the park’s maintenance.19

In larger towns, members of the Citizens Tree Committee appointed by 
the Cheyenne City Council, together with members of the City Improvement 
Association (precursor to the Chamber of Commerce), raised the money and 
volunteered the labor to plant several thousand saplings annually, beginning 
in the late 1890s. Businessman James F. Jenkins, an early organizer of tree 
planting and chair of the Citizens Tree Committee, reported that for the 1902 
growing season, 250 adults and 350 schoolchildren raised $875 to obtain 
2,000 cottonwoods and an unknown number of ash and maple seedlings and 
that the city had assumed responsibility for irrigation and pruning. In addition 
to the planting along public thoroughfares, many homeowners had purchased 
trees through the municipality and planted them along vacant lots in residen-
tial areas.20

Because tree planting in Cheyenne, as elsewhere, had occurred on an ad 
hoc, voluntary basis without expert assistance, saplings were often planted 
too close together, causing unnecessary expense and, in time, unhealthy trees, 
while parts of the community remained without any trees. Furthermore, citi-
zens planted either those varieties they could find in the surroundings or stock 
sold to them by “tree peddlers,” regardless of suitability to local conditions. In 
other words, Cheyenne, like most communities on the High Plains, lacked a 
comprehensive and practical plan for city-wide planting until the Cheyenne 
City Council contracted with Saco Rienk DeBoer (1883–1974) to develop 
such a plan in 1911. A Dutch immigrant, DeBoer had distinguished himself 
as the first landscape architect for the City of Denver.

After a preliminary survey of Cheyenne, DeBoer noted the obvious: as 
in most communities on the High Plains, cottonwoods had been planted to 
the exclusion of other, in many ways more satisfactory, varieties of trees. He 
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warned of the danger inherent in planting only one variety, pointing to the 
black locust borer that had destroyed virtually all black locusts in Denver dur-
ing the 1880s and to the brown-tailed moths and leopard moths threatening 
the American elm in northeastern states. He argued that planting a variety of 
trees could lessen, if not entirely prevent, such troubles.

DeBoer identified eighty varieties of trees and shrubs that he thought, with 
proper planting and maintenance, could thrive in Cheyenne. Of that number, 
he recommended about forty varieties for street planting and the remainder 
for yards. He developed a detailed, block-by-block plan for tree planting and 
recommended that funding be secured through special tree districts, in the 
same way sidewalks, curbs, and gutters were funded. Maintenance of trees 
along streets needed to be done by “an expert city employee” whose salary 
came from the tree districts. For the outlying southern and western parts 
of Cheyenne, DeBoer recommended that private property owners plant fruit 
trees, especially apples and sour cherries, and proposed that the municipality 
invest in what we would now call a greenbelt, to surround the entire city. It 
remains unclear how much of DeBoer’s plan was carried out before the advent 
of World War I, which caused his plan to be shelved.21

While Cheyenne could rightfully claim the title “City of Trees,” Denver 
emerged as the preeminent example of the integration of ornamental hor-
ticulture with overall community improvement. Denver’s horticultural pre-
eminence occurred not by chance but through the deliberate action of its 
leading citizens. They understood that for Denver to become a metropolis, 
the city needed to be physically attractive; it needed to become “easternized.” 
The critical preliminary step had been completion of the rail line connecting 
Denver to the transcontinental line at Cheyenne in June 1870 and the line 
from Kansas City to Denver in August that same year, positioning Denver as 
the commercial hub of the plains and the mountains. In 1870, twelve years 
after its founding, Denver’s population was 4,759. By 1880 it had reached 
35,629, and by 1900 it had reached 133,859.

As noted earlier, the first market gardens in and around the city primarily 
served the mining communities in the neighboring foothills and mountains. 
Soon, however, Denver itself became the major consumer of local produce. 
In pressing the case for construction of a central wholesale marketplace, Field 
and Farm reported that by 1887, local vegetables, fruits, and meats were being 
shipped to Denver through a network of railroads: the Denver, South Park, 
and Pacific operated an early-morning route from the southwest; the Denver, 
Utah, and Pacific ran a train in from Lyons and Longmont; and the Union 
Pacific brought produce from the Greeley area.22
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As downtown Denver began to look more like a city, with broad streets 
and blocks of buildings rising to eight and ten stories, elegant new neighbor-
hoods were established in undeveloped parts of the city. In the Capitol Hill 
area east and southeast of the state capitol, for example, wealthy merchants, 
ranchers, and silver barons built large residences surrounded by ornamen-
tal gardens, broad lawns, and shade trees. “The chief pride of Denver is its 
homes,” reported New England Magazine in 1892, “which rank with those of 
the leading eastern cities, and in point of elegance and comfort are unsur-
passed by those of any city of its size in America.”23

Such praise for Denver was not gratuitous. Recognizing that attractive 
surroundings drew additional wealth and new residents, Denver civic lead-
ers made sure the eastern press reported on the city’s progress. And report it 
did. When one sees the boulevards and well-landscaped residences, Harper’s 
marveled in 1888, one tends to forget that the site of this city was barren 
waste just twenty-five years ago. Every tree one sees was planted by someone. 
Nature gave Denver the mountains, bright skies, and limitless plains; beyond 
that, all else is manmade. And in 1893 Harper’s exulted: “Denver is a beauti-

Denargo produce market, Denver, ca. 1925. Courtesy, Rocky Mountain Seed Company, 
Denver.
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ful city—a parlor city with cabinet finish—and it is so new that it looks as if 
it had been made to order, and was just ready for delivery. . . . The first things 
that impress you in the city are the neatness and width of the streets, and the 
number of young trees that ornament them most invitingly.”24

Despite the publicity, some citizens believed their leaders were not doing 
enough to beautify the city. Among the critics were Martha A.B. Conine 
and Mrs. Jasper D. Ward, founders of the Denver Women’s Club in 1894. 
Within four years the club boasted 1,000 members, and its offshoot, the Civic 
Improvement Society, successfully persuaded city officials to maintain public 
lawns free of weeds, to water trees, and to place trash cans throughout the 
city. Because the municipality did not provide adequate street cleaning ser-
vice, the ladies persuaded private merchants along Sixteenth Street between 
Arapahoe and Curtis to hire their own street cleaner.

By 1900 Denver had over 800 miles of streets, but only 24 miles in the 
downtown business district and on Capitol Hill were paved. And like other 
cities, Denver continued to have its share of misery and dirt, causing the 
women’s organizations to lobby property owners to allow tenants to plant 
vegetable gardens on vacant lots. The aim was both aesthetic and humanitar-
ian: to make the city more attractive by removing trash and eliminating weeds 
and, at the same time, to provide useful work and healthful food for the poor. 
Cultivation of these urban plots, known as Pingree Gardens after the Detroit 
mayor who had established vacant-lot gardens for the unemployed during the 
1894 depression, apparently did not last long. They did, however, provide 
precedent for Victory Gardens and subsequent community gardens.

From specific beautification activities, the Civic Improvement Society 
expanded its horizons by establishing an umbrella organization, the Denver 
Municipal Art League, “to secure united action in the promotion, erection 
and protection of public works of art and of artistic municipal improvements.” 
Somewhat misnamed, the league consisted of representatives from the Civic 
Improvement Society, the Women’s Club, the Colorado Chapter of the 
American Institute of Architects, the Artist’s Club, and five other organiza-
tions. To secure credibility, the league included, as ex-officio members, repre-
sentatives of the mayor, Park Commission, Board of Public Works, and State 
Capitol Commission.25

While Denver civic leaders appear in most instances to have taken better 
care of themselves than they did of their fellow citizens, no question remains 
about their commitment to public parks. That commitment began during the 
mayoralty of Richard Sopris (1878–1881) and continued through his tenure 
as commissioner of public parks (1881–1901), when the City of Denver 
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purchased several hundred acres, most notably for City Park, Congress Park, 
and Washington Park.26

To accommodate the increasing demand for landscape irrigation, the 
privately owned Denver Union Water Company undertook construction of 
Cheesman Dam and Lake on the upper South Platte River (1893–1905), 
which, together with existing artesian wells, would supply the city with 
enough water into the 1930s.27 By purchasing Denver Union in 1918, the 
City of Denver inaugurated one of the most progressive municipal water man-
agement programs in the country. It was the Denver Water Board that later 
trademarked and sponsored the development of xeriscaping, beginning in the 
1980s.

Firmly establishing Denver as a city beautiful by skillfully waging a cam-
paign against both poverty and ugliness was the work of its remarkable mayor, 
Robert Walter Speer (1855–1918). Emigrating from Pennsylvania in 1880 in 
search of a climate more favorable to his tubercular condition, Speer began 
his Denver career as a carpet salesman for Daniels and Fisher. He moved 
to an office position because carpet dust and lint irritated his lungs, then 
left the department store to become a realtor. Four years after arriving in 
Denver, Speer won election to city clerk and thereby began his career in city 
government. Because Denver did not yet have a municipal charter, Governor 
John N. Routt appointed Speer to the Denver fire and police board in 1891, 
Governor Alva Adams made him police commissioner in 1897, and Governor 
James B. Orman appointed him president of the Board of Public Works in 
1901. As a result of holding these multiple positions, Speer came to control 
appointments to over half of all city jobs.

Next, Speer played a major role in securing an amendment to the 
Colorado Constitution that allowed for consolidation of the City and County 
of Denver. In March 1904 the citizens of Denver adopted a city charter, and 
in June they elected Speer the city’s first “home-rule” mayor. He was reelected 
in 1908 and again in 1916.28

Six months after his first election, at a conference sponsored by the 
Artist’s Club, the mayor outlined the benefits of beautification for the overall 
betterment of the city. Ever aware of Denver’s enviable location, he began 
by extolling what nature had given the city—pure air, bright sunshine, blue 
sky, and a 200-mile-wide view of the Rockies—and lamented that nature’s 
gift had been taken too much for granted. He also found worthy of praise all 
that Denver citizens had accomplished in making their city livable, especially 
considering its relative youth. But not nearly enough had been done for beau-
tification. To be sure, the city first had to provide for basic necessities, which 
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we now call infrastructure; nevertheless, even those could have been built 
more attractively. Take the case of Cherry Creek, which flows through the 
city from southeast to northwest: it required some concrete walling and arti-
ficial channeling for flood prevention, but, by constructing a shady parkway 
along its banks, neighborhood property values would increase and what was 
now ugly would become attractive. “Ugliness is not necessary to business,” 
Speer concluded after speaking in favor of street improvements, weed con-
trol, dust abatement, and attractive public lighting. For the business district 
in particular, he noted that electric lines needed to be placed underground 
and that signs and billboards needed to be controlled, although not banned, 
by ordinance.29

It is no exaggeration to say that Denver’s overall appearance changed 
completely during Speer’s mayoralty: parks were greatly expanded, a boule-
vard and parkway system was constructed, and the number of shade trees, on 
both public and private property, increased by at least 25 percent. In 1904, 

Marion Street Parkway designed by Saco Rienk DeBoer, landscape architect, Denver, ca. 
1907–1913. Courtesy, Denver Public Library.
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city parks covered 573 acres; thanks in part to successful bond campaigns, 
that figure had increased to 1,184 acres by 1912. As an indication of his 
approach, the mayor ordered all “keep off the grass” signs removed from city 
parks because he wanted citizens to use the parks; he also increased main-
tenance staff so trash could be collected every evening and made sure the 
numerous park ponds were stocked for fishing at no cost to the citizenry.

Although some of the city’s older and wealthier districts were well 
planted with trees, newer and more modest districts were not. Thus, through 
the municipality, the mayor inaugurated the free distribution of trees, with 
accompanying instructions for planting and maintenance. To qualify, a citizen 
needed to present a written form with an alderman’s or the mayor’s signature, 
for which the citizen received one elm and two maples or one maple and two 
elms (varieties unspecified). On Arbor Day 1905, the municipality distributed 
4,992 saplings, and in 1912 it distributed 18,000—a total of 111,000 trees 
over seven years, with an estimated survival rate of 75 percent. To pay for 

Dailey (Playground) Park designed by Saco Rienk DeBoer, Denver, ca. 1910–1931. Courtesy, 
Denver Public Library.
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the trees, the municipality annually received $5,000 from the Denver City 
Tramway Company, part of a $60,000 annual gift designated for beautifica-
tion that Speer had imposed as a condition of an exclusive franchise with the 
city.30

The mayor was unshakeable in his love for trees. During his third term, 
according to an often-repeated story, the city forester briefed him on the prog-
ress of beautification along Cherry Creek. Carolina poplars had been planted 
between slower-growing elms to provide quicker shade. According to the for-
ester, the time had come to remove the shorter-lived poplars. To which Speer 
reportedly said: “Cut down those trees? No, sir! Not while I am mayor.” “But, 
Mr. Speer,” the forester explained, “it is for the good of the elms I am speak-
ing. They need room to grow.” The mayor responded, “I don’t care what 
you are speaking for. They are not going to be cut down. And that ends it, 
plunk!”31

In a speech titled “Give While You Live” before the Denver Civic and 
Commercial Association in 1916, Speer summarized his career-long, mostly 
successful campaign to persuade private citizens to contribute monies to public 

Family outing at a Denver park, ca. 1910. Courtesy, Colorado State Historical Society.
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beautification. Appealing to the desire we all have to be well remembered, he 
noted that “one of the most neglected ways in which people can make them-
selves bigger and better is by helping to make the city in which they live more 
attractive.” He added: “Ugly things do not please. It is so much easier to love 
a thing of beauty—and this applies to cities as well as to persons and things. 
Fountains, statues, artistic lights, music, playgrounds, etc., make people love 
the place in which they live.”32 By the time of his death in 1918, Speer had 
attracted over $500,000 in private gifts for beautification—not much con-
sidering the wealth present, but a major step toward creating a philanthropic 
tradition in what was still a young city.

Despite his big-city boss reputation—he supposedly said “I am a boss, and 
I want to be a good one”—Speer has been described accurately as “a civic 
idealist who argued that one way to improve humanity was to offer it an uplift-
ing urban environment.”33 As an idealist, Speer strongly endorsed the City 
Beautiful movement, which stood for beautiful yet functional urban design as 
a means of making cities more livable. Introduced from France by way of the 

Backyard, 3020 Lafayette, Denver, ca. 1905–1910. Courtesy, Denver Public Library.
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1893 Columbian Exposition in Chicago, its principles were first incorporated 
in the 1901 plan for revitalization of Washington, D.C., based on an original, 
although largely unrealized, plan of Pierre L’Enfant.

Mayor Speer knew about the Washington plan and contracted with 
individual members of the commission charged with its execution, among 
them Frederick L. Olmsted Jr., the leading American landscape architect of 
the period. In addition, to expedite completion of Denver’s boulevard and 
parkway system, Speer contracted with another City Beautiful advocate, 
George E. Kessler, a German-born city planner and landscape architect who 
had distinguished himself as designer of the parkway system for Kansas City, 
Missouri.34

Given the centrality of ornamental horticulture in making the city more 
beautiful, it is not surprising to discover that during Mayor Speer’s third term, 
a group of interested citizens established the Denver Society of Ornamental 
Horticulture “to promote beauty in public and private grounds.” Its first pres-
ident was Adam Kohankie, superintendent of Washington Park; its mem-
bership, although obscure, appeared limited to parks employees and landed 
property owners: “there seems to be considerable . . . awakening among our 
people who have the grounds and the opportunity to ornament the land-
scape,” observed Field and Farm, “and why not for it certainly has much to do 
with the pursuit of happiness in our every day existence. It is time to set aside 
our [primitive] ways and adopt the ornate things of modern civilization.”35 
We know that the society sponsored its second annual flower show at City 
Auditorium in October 1917 and that the outstanding exhibit consisted of a 
vast display of chrysanthemums—genera of the composite family and popu-
lar subjects for research and cultivation at the Cheyenne Horticultural Field 
Station beginning in the 1930s.36

Long before that, though, the City of Denver under Mayor Speer had 
established its own nursery to supply the needs of municipal parks, boule-
vards, and other public places, as well as for distributions to private citizens. 
At one time, about 60,000 trees and shrubs were under cultivation, including 
unspecified varieties of the elm, poplar (aspen, cottonwood), maple, syca-
more, birch, pine, juniper, plum (wild cherry), and olive (ash), as well as more 
than twenty varieties of lilacs (Syringa).37

Increasing us of trees, shrubs, and other ornamental plants naturally cre-
ated opportunities for local nurseries and seed houses. We have noted that, 
since the earliest horticultural activities along the Front Range, orchardists 
in particular had pushed for the development of local stock. Nathan Meeker 
himself had started a small nursery, but it failed for unknown reasons.38
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So far as is known, Arthur E. Gipson (1848–1937), who gave his occu-
pation as “lawyer” when he emigrated from Wisconsin to the Union Colony 
in 1871, established the first viable nursery in Colorado while employed as 
Greeley postmaster (ca. 1876–1884). He had begun as a fruit grower, presum-
ably obtaining by rail his initial orchard stock—root grafts of pears and at least 
nine varieties of apples including the then-popular Wealthy, Ben Davis, Red 
Astrakhan, and Duchess of Oldenburg cultivars. He also successfully culti-
vated several unspecified varieties of strawberries, raspberries, blackberries, 
currants, gooseberries, and grapes. In time, adjacent to his “Garden Side Fruit 
Farm,” Gipson planted twenty-five acres to shade and ornamental trees, pri-
marily white ash (Fraxinus americana L.), which became part of the Greeley 
Nurseries. As a founding member of the Colorado State Horticultural Society, 
Gipson was a tireless critic of unscrupulous “tree peddlers” and an early advo-
cate for publicly supported horticultural experiment stations.39

In 1886, Gipson purchased forty acres of orchard land in Wheat Ridge, 
northwest of Denver, where he established the Colorado Nursery Company. 
Three years later he sold the Greeley Nurseries, apparently because he 
thought there was not enough local business, and eventually disposed of all 
his Colorado properties; in 1891 he moved to Idaho, where he became editor 
and publisher of a horticultural magazine.

Although the connection is obscure, W. W. Wilmore of Wheat Ridge also 
started in 1886, with the first nursery along the Front Range to concentrate 
on ornamental plants. Wilmore committed one-third of an acre exclusively to 
forty varieties of dahlias (composites), which he cultivated for their variegated 
single and double flowers; he soon discovered that growing ornamentals was 
far more lucrative than potatoes on the same plot of land.40

While it is unclear where Wilmore purchased his first ornamental seeds, 
we do know that by the mid-1880s there existed at least one Denver supplier 
of vegetable seeds and grains. Barteldes and Co., also known as Colorado Seed 
House, presumably purchased its stock from established seed houses such as 
the D. M Ferry Company of Detroit (est. 1856) and the W. Atlee Burpee 
Company of Lancaster, Pennsylvania (est. 1876). Beginning in 1883, the 
Board of Agriculture authorized Colorado Agricultural College to distribute 
seeds not used for research, without cost, to farmers and gardeners provided 
the recipients report their results back to the college.

This matter of free seed distribution had long been of interest to the fed-
eral government and, before that, to the founding fathers. In 1839 Congress 
had approved, and President Martin Van Buren signed, the first appropriation 
to the Patent Office (precursor to the Department of Agriculture) in support 
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of the free distribution of seeds. Initially, about 30,000 seed packets were 
distributed annually through congressional offices and agricultural societies. 
In return for free seeds, farmers were expected to, but rarely did, report their 
results back to the federal agency. Both J. Sterling Morton and James Wilson, 
as secretaries of agriculture, tried unsuccessfully to stop the practice of free 
distribution, which, by the time of their tenure (1893–1913), had turned into 
petty political graft. Congress was embarrassed into ending it, but not before 
1923.41

Opposition to “the great free seed farce” by Field and Farm, among oth-
ers locally, can be explained by an interest in protecting and promoting a 
rapidly growing local seed industry. As early as the 1880s, J. W. Eastwood and 
J. E. Gauger, farmers near Rocky Ford in the Arkansas River valley, created 
the “Netted Gem” cultivar of cantaloupe (Cucumis melo L.), renamed “Rocky 
Ford” in 1897. Over the next two decades, farmers in southeastern Colorado 
expanded their operations to specifically grow seeds from melons to squashes, 
beans, peas, onion sets, seed potatoes, and other marketable vegetables. The 
combination of favorable growing climate (cool nights and hot days), aridity 
to mitigate disease, use of alfalfa as a soil restorative, and irrigation water 
helped make Colorado’s Arkansas River valley the hub of seed production 
on the High Plains. Among the large seed houses investing early in the valley 
was the Ferry Company, pioneer in packaging garden seeds in small envelopes 
for retail sales.42

Development of the early seed industry occurred without direct partici-
pation by the Colorado Agricultural Experiment Station; its early distinction 
rested on research in the chemistry of soils. The station’s first horticulturist 
arrived in Fort Collins in 1893: James Cassidy (1847–1889), an Englishman, 
had worked as a florist at Kew Gardens before immigrating to the United 
States and earning a degree at Michigan Agricultural College. While his prin-
cipal research, in line with the college’s strength, concerned the chemical 
analysis of Colorado grasses, he did experiment with insects and insecticides 
and laid out a plan for broader horticultural experiments on the “fertiliza-
tion and cross-fertilization of useful plants, with a view to the origination of 
improved varieties,” and “observation and study of the leafage, growth, hardi-
ness and availability of species and varieties of fruit and forest tree growth in 
Colorado.”43

Fruit experiments by both Cassidy and his successor, Charles S. Crandall 
(1852–1929), built on the work by the pioneer orchardists who had settled 
in the Fort Collins area in the 1870s. Charles Pennock, for example, had 
begun to cross native with cultivated varieties of fruit trees to create varieties 
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that were both hardy and flavorful. Crandall did some general work on plums 
and strawberries and advocated legislative action against the Russian-thistle, 
contemporary with Bessey in Nebraska and Nelson in Wyoming. Indeed, 
Bessey’s star student, Per Axel Rydberg, prepared and published the first flora 
of Colorado after Crandall, who had done some collecting, left in 1899 to 
pursue plant breeding at the Illinois Agricultural Experiment Station.44

At the turn of the twentieth century, plant breeding consisted of cross-
ing or transferring pollen from one flower to another of the same or differ-
ent varieties within a species and hybridizing or transferring pollen between 
flowers of different species.45 The preeminent breeder for the High Plains, 
although he lived and worked in eastern South Dakota, was Niels E. Hansen. 
His work proved fundamental to the further development of both urban and 
rural horticulture.
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p

R eaders of Aven Nelson’s “Horticultural Column” in the December 1912 
 Wyoming Farm Bulletin might have seen the notice about Niels Hansen, 
 secretary of  the South Dakota Horticultural Society,  as well  as pro-

fessor and horticulturist at the agricultural experiment station in Brookings. 
“As  is  well  known,”  Nelson  wrote,  Hansen  “has  succeeded  in  developing 
some remarkably promising fruits.” In particular, for the higher elevations of 
Wyoming,  some of Hansen’s  creations  “work  a  revolution,”  combining  the 
size and quality of tender cultivars with the hardiness of native wild plants. 
Nelson urged  interested  readers  to get  in  touch with Hansen personally or 
with Gurney’s of Yankton, South Dakota,  the nursery and seed house that 
was handling Hansen’s products.1

At one  time or  another during  the  first half  of  the  twentieth  century, 
every  agricultural  experiment  station and commercial nursery on  the High 
Plains  carried  some  variety  of  fruit,  vegetable,  ornamental,  tree,  or  shrub 
either introduced from foreign countries by Hansen or developed by him at the 

9
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South Dakota Agricultural Experiment Station. Indeed, Hansen had gained 
notoriety, initially because of reports of his adventures as plant explorer in 
northern Europe and Asia,  and  then as  the  result of his  successes as  self-
promoter. It was said that wherever he traveled, at least in the Dakotas, his 
first stop was the local newspaper office. Popular national magazines such as 
Better Homes and Gardens took up his story as plant breeder under headings 
such as “The [Luther] Burbank of the Plains,” Burbank regarded as America’s 
leading plant breeder.

In all fairness, Hansen was an enormously energetic individual. He devel-
oped around 300 varieties of fruits, vegetables, ornamentals, trees, and shrubs; 
he collected and introduced numerous hardy forage plants and grains—most 
notably, subspecies of alfalfa (Medicago sativa L.), crested wheat (Agropyron 
cristatum L. (Gaertn.)), and smooth brome (Bromus inermis Leyss.)—all now 
naturalized on the High Plains.

Born in Denmark, Niels Ebbesen Hansen (1866–1950) immigrated to the 
United States at age seven with his family, In 1877 they reached Des Moines, 
Iowa, where his father, an interior decorator, had secured a long-term com-
mission  to paint  frescoes  in  the  state  capitol. The  younger Hansen, mean-
while, came to the attention of John A. Hull, Iowa’s secretary of state, who 
gave him a job as messenger, tutored Hansen in basic subjects, and prepared 
him to enter college in 1883.2 Iowa Agricultural College was the nearest well-
established college.

Hansen’s decision to major in botany and horticulture remains obscure. 
Comparing the two disciplines, he wrote his father from college that “in Botany 
we learn to draw and to know the difference between all the many different 
types of trees, flowers, etc. In Horticulture we learn to handle and grow rasp-
berries, strawberries, currants, grapes especially and many other small fruits.”3 
One senses a preference for the immediate, economic applications of science 
rather than for the discipline of the search for knowledge in itself.

Hansen learned botany from Charles Bessey, who was still at Iowa; as a 
student  assistant, he worked  in Bessey’s  “experimental  garden.” He  took a 
course in “Agriculture” from Seaman Knapp and worked on the college farm 
under Knapp’s direction. His major professor was the horticulturist Joseph L. 
Budd (1835–1904), best known for introducing Russian varieties of fruits and 
shrubs to the Great Plains. Budd was part of that long tradition of Americans 
searching the world for useful plants, stretching back to 1787 when Thomas 
Jefferson  collected  and  sent  home  from  Italy  the  seeds  of  upland  rice.  A 
self-taught  expert  on  fruit  culture,  Budd  had  started  out  as  a  nurseryman 
in upstate New York, where he befriended the pomologist Charles Downing 
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(brother  of  the pioneer  landscape  architect Andrew  Jackson Downing).  In 
1885 Budd inherited Downing’s  library and notebooks, still housed at Iowa 
State University.4 Hansen, in other words, had at his disposal numerous hor-
ticultural classics including Alphonse de Candolle’s Origin of Cultivated Plants, 
of which more follows.

After  earning  the  baccalaureate  in  1887, Hansen  took  employment  in 
commercial nurseries. In 1892, Budd invited him back to complete a master’s 
program and provided him with an assistantship that required both research 
at the experiment station and service off campus through lectures at Farmers’ 
Institutes.5  As  a  graduate  student,  in  1894  Hansen  had  the  extraordinary 
experience of a four-month “horticultural tour” of northern Europe and Asia. 
Later, he attributed to this trip the formulation of what became the principle 
underlying  his  plant-breeding  work:  to  make  certain  warm-climate  plants 
hardy enough to thrive on the northern Great Plains, they must be crossed or 
hybridized with plants that are naturally hardy.

By hardiness, Hansen meant more than resistance to cold; he also meant 
resistance to heat, drought, wind, and the other extremes found on the north-
ern  Great  Plains  and,  by  extension,  the  High  Plains.  And  while  he  would 
never be in the position to isolate the specific property that produces hardi-
ness—electron microscopes had yet to be invented—he knew that hardiness 
could be transmitted through plant breeding.6

Finding a hardy winter apple was perhaps the most urgent fruit problem 
of the day, so it is not surprising that Budd directed Hansen to prepare a mas-
ter’s  thesis on “northwestern apples.” While the thesis, completed  in 1895, 
is  apparently  lost,  two  subsequent  publications,  very  similar  to  each other, 
undoubtedly stem from that work. Hansen’s aim was to describe and make 
drawings of every cultivated variety in Iowa, Minnesota, and South Dakota. 
By  “variety,”  Hansen  meant  a  “sport”  or  plant  that  exhibits  some  striking 
variation, such as cold hardiness, from its parent stock, not “variety” in the 
way a botanist might use the term “subspecies.”

After studying the European system of classifying apples into what Hansen 
called “families based on natural affinities,” which he found too complicated 
for  general  use,  he  developed  an  artificial  key  based  on  both  internal  and 
external characteristics of the fruit. Until a truly hardy apple was bred for the 
northern Great Plains, Hansen argued, orchardists needed to choose carefully 
from the varieties available. Attempting  to classify  the  seemingly hundreds 
of apple varieties posed inherent difficulties. Most notably, varieties of apples 
do not grow “true to seed,” that is, ten seeds saved out of a single apple may  
produce ten varieties widely differing in color, size, quality, and date of matu-
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rity. Hansen had observed that such varieties were generally inferior and that, 
if  a  variety  worthy  of  propagation  appeared,  it  would  be  far  easier  for  the 
gardener or orchardist to reproduce that chosen variety by grafting, budding, 
or root sprouts rather than trying to stabilize or “fix” it through a long process 
of selection.7

By the time Hansen wrote his thesis, horticulturists generally recognized 
that all standard varieties of apples had originated from the apple native to 
Asiatic Russia (today, Kazakhstan) and that because of its broad geographic 
range, the apple clearly had produced, over a long period of time, variations in 
hardiness according to locality. Recognizing that apple growers on the north-
ern Great Plains could not wait for the “slow process of acclimation by nature” 
to  produce  a hardy  variation  for  their  climate, Hansen  recommended  that 
only the hardiest known varieties, mostly Russian, be planted—at least until 
a suitable variety could be bred.

To justify his assertion that horticulturists could not introduce hardiness 
by selection alone, Hansen referred to a passage in Alphonse de Candolle’s 
Origin of Cultivated Plants, translated from French in 1886. De Candolle had 
observed that “the northern limits of wild species . . . have not changed within 
historic times although the seeds are carried frequently and continually to the 
north of each limit. Periods of more than four or five thousand years . . . are 
needed apparently to produce a modification in a plant which will allow it to 
support a greater degree of cold.”8

De Candolle’s observation, which Hansen cited frequently, provided the 
fundamental intellectual challenge for his plant-breeding career. To acceler-
ate  nature’s  work,  Hansen  sought  to  combine  the  winter  hardiness  of  the 
Siberian crab apple, Pyrus baccata L.→ Malus baccata (L.) Borkh.; the hardi-
ness and storage quality of the prairie crab apple, Pyrus ioensis (A. Wood) L.H. 
Bailey → Malus ioensis (A. Wood) Britt.; and the quality fruit of the standard 
European cultivated apple, Pyrus pumila (Mill.) C. Koch, not J. Neumann ex. 
Tausch → Malus pumila Mill. While Hansen ultimately  failed  in his  effort 
to breed the ideal apple for the northern Great Plains, in 1918 he did intro-
duce  South  Dakota  No.  2,  a  seedling  of  prairie  crab  apple  top  grafted  on 
the Russian Duchess of Oldenburg, the earliest maturing apple then known, 
which he hoped would become popular in the region.9 That apple (“Anoka”), 
which has greenish-yellow fruit streaked with red, is no longer sold because of 
its relatively short life, susceptibility to fire blight, and poor storage quality.

Underlying Hansen’s breeding work was the assumption that all species 
are in the process of continual change. In that way, Hansen followed Charles 
Darwin (1809–1882), who had rejected the long-accepted notion that species 
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are permanently fixed. Darwin had popularized those mechanisms by which he 
thought such change could be explained: natural selection, sexual selection, 
and the inheritance of acquired characteristics. By natural selection, Darwin 
meant  that  those  individuals within a given species with chance variations 
favorable to survival tended to survive and reproduce, while those individuals 
without such chance variations tended not to survive; further, repeated favor-
able variations through many generations would eventually  result  in a new 
species. Consistent with this view, Hansen argued that breeding for hardiness 
was a way to dramatically accelerate the process of natural selection.10

In Variation of Animals and Plants under Domestication (1868), which Hansen 
had read, Darwin hypothesized—incorrectly, it turns out—that characteristics 
are inherited through a process he called pangenesis, whereby bodily (somatic) 
cells  of  parent  organisms  release  tiny  particles,  or  “gemules,”  that  come 
together in reproductive (germ) cells and thereby create entirely new organ-
isms. Later, August Weismann  (1834–1914), who  accepted  the Darwinian 
premise of evolutionary change, nevertheless rejected the possibility that an 
organism could inherit acquired characteristics. Weismann argued that germ 
cells are created separately and not from somatic cells. Since acquired char-
acteristics are variations in somatic cells and somatic cells die with the indi-
vidual  organism,  acquired  characteristics  cannot  be  inherited.11  Hereditary 
characteristics are transferred only through germ cells; thus, another mecha-
nism is needed to account for the existence of variation, whether by natural 
selection or artificial breeding.

Hansen referred to that other mechanism as Mendel’s Law. At the First 
Congress of Genetics in New York City in 1902, he heard geneticist William 
Bateson of Cambridge University deliver one of the first lectures on Mendel 
ever given in the United States; at the Louisiana Purchase Exposition (World’s 
Fair) in St. Louis in 1904, Hansen listened to Hugo DeVries of Amsterdam 
University, who devoted much of his scholarship to rediscovering and pub-
licizing  Mendel’s  work.12  Gregor  Mendel  (1822–1884)  was  an  Augustinian 
monk, abbot of Brüun in Austria, and amateur naturalist.  In the garden of 
his monastery, he had experimented with crossbreeding different varieties of 
the common pea (Pisum sativum L.). Unlike Darwin, who concentrated on 
mechanisms of change, Mendel sought out mechanisms to explain stability in 
species. By controlling plant fertilization—carefully removing pollen from the 
anthers of the stamen and manually introducing it to stigma of the ovary—
Mendel discovered  that he could breed  for certain characteristics and  that 
those characteristics would appear in subsequent generations in proportions 
he could predict mathematically.
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In studying the principal characteristics of peas, Mendel noticed that each 
characteristic occurred in two contrasting forms: seeds were either smooth or 
wrinkled, flowers were either white or pink, pods were either green or yellow, 
and so on. Furthermore, in cross-pollinating, for example, one parent plant 
(P) with green pods and one parent (P) with yellow pods, he found that all 
plants of the first generation (F1) had either all green or all yellow pods. But 
when he crossbred all plants of the first generation (F1) among themselves, he 
found that some second-generation plants (F2) had green pods and others had 
yellow pods.  In other words, he noticed  that  second-generation plants  (F2) 
exhibited characteristics present in the grandparental generation (P) but not 
in the parental generation (F1). Mendel called the characteristics appearing 
in the first generation dominant and those that remained latent in the first 
generation recessive.

Besides being able to calculate mathematically the frequency of dominant 
over recessive characteristics through multiple generations, Mendel deduced 
that  contrasting  characteristics  such  as  green  or  yellow  pods must  exist  as 
separate and distinct entities within the cell and that they cannot be blended 
or fused with each other. He had indeed found stability within evolutionary 
change. Hansen took Mendel’s experiments to mean that if we make enough 
crosses through enough generations, we will get an  individual  that has any 
desirable combination of characteristics we wish.13

Just as Mendel’s experiments depended on painstaking hand-pollinating 
over many generations, so too Hansen’s breeding for hardiness would involve 
massive  amounts  of  what  horticulturists  once  called  “emasculating.”  And 
Darwinian principles  contributed  the  rationale  for Hansen’s  expeditions  in 
search of plants that had hardy characteristics to crossbreed with those that 
did not. Between 1897 and 1924, Hansen made six trips throughout northern 
Europe and Asia, not to mention his numerous shorter trips into the Dakotas, 
adjoining states, and Canada.

Hansen undoubtedly “caught” the Darwinian spirit at Iowa. Through his 
experiment station work, he also made the acquaintance of its director, James 
“Tama Jim” Wilson (1835–1920). Upon becoming secretary of agriculture in 
1897, Wilson’s first directive was to send Hansen, then professor of horticulture 
at the South Dakota Agricultural College, to Russia in search of hardy, cold-
resistant cereals and fruits. In point of fact, Hansen succeeded in collecting a 
then-unknown variety of alfalfa, which he named “Cossack”; importing scions 
of the Siberian or “Dolgo” crab apple, which he would use extensively for breed-
ing with standard apples; and importing vast quantities of crested wheat, which 
remains to this day a much-used reclamation grass on the High Plains.14
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Hansen reported on his travels directly to Secretary Wilson rather than 
to David Fairchild, head of the Section of Seed and Plant Introduction (cre-
ated shortly after Hansen’s first commission); that violation of bureaucratic 
protocol sowed the seeds of Hansen’s sometimes turbulent relationship with 
the United States Department of Agriculture (USDA). He was an omnivo-
rous collector, seemingly unconcerned with preliminary classification in the 
field;  so when his collections arrived at  the USDA in Washington, section 
employees  found  themselves  overwhelmed not  only with having  to  classify 
contents but also with locating parties willing to field test the imported variet-
ies. The fact that Hansen traveled on a reimbursement basis, without the usual 
budgetary  constraints,  provided  further  grounds  for  antagonism—although 
apparently not among the Wilson family. In 1902 Hansen’s Iowa classmate, 
James Wilbur Wilson, who had  served as private  secretary  to his  father  in 
Washington, became director of the South Dakota Agricultural Experiment 
Station, a position he held until 1938.15

Although Hansen’s adventures as explorer in regions of the world gener-
ally unknown to Americans are not part of our story, the newspaper publicity 
about his trips established him as a folk hero in South Dakota. In addition, 
at the height of his plant-breeding career, Hansen paid a visit—much publi-
cized in South Dakota—to Luther Burbank in Santa Rosa, California.16 All 
these efforts enhanced his image in the South Dakota public eye and ensured 
continual funding for travel and staff out of the state treasury, even after the 
USDA ended its direct support in 1913 and after Hansen had accepted con-
sulting contracts from the government of the USSR under Stalin in 1934.

By  Hansen’s  own  count,  he  introduced  over  300  new  varieties  to  the 
northern Great Plains between 1895 and 1927, either through importation to 
this country or through breeding at the South Dakota Agricultural Experiment 
Station. Many of those varieties proved suitable to the High Plains. Among 
them, Hansen seemed to take the greatest pride in successfully breeding the 
hardiness of the native western sand cherry with the eating quality of culti-
vated Japanese plums to create a cherry suitable for home use on the High 
Plains. When Hansen  informed his  former professor, Charles Bessey, about 
his new hybrids, Bessey expressed great satisfaction “that for a time you were 
a student of mine, for work of this kind is really great work.”17

Bessey undoubtedly took special pleasure in the fact that his former stu-
dent was working on a plant named in his honor. The western sand cherry 
(Prunus pumila  L.  var.  besseyi (Bailey)  Gl.)  is  a  compact  ground  or  dwarf 
cherry, much branched, rarely more than three  feet high, with dark purple 
fruit about the size of the commercial cherry. It can be found locally, common 
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in sandy and rocky soil on the High Plains of Nebraska, Wyoming, Colorado, 
and Kansas.  In 1878, Charles E. Pennock  reported  finding  the plant along 
the Cache la Poudre River upstream from Fort Collins near Bellvue. Calling 

Western sand cherry, Rocky Mountain Herbarium, University of Wyoming, Laramie. 
Courtesy, Ronald K. Hansen.
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it “the most valuable fruit I ever saw growing wild,” Pennock collected and 
planted seed of the best fruit in his orchard. In 1892 he introduced his stock 
to the commercial trade as the “Improved Dwarf Rocky Mountain Cherry.” 
His fellow nurseryman, Arthur E. Gipson of Greeley, observed that the sand 
cherry produced a fruit “especially valuable for pies and preserves, and is often 
pleasant to eat from the hand. It is wonderfully productive, and will survive all 
changes and vicissitudes of the most exacting climate.”18

In 1889, Charles Bessey  introduced the sand cherry to members of the 
American Pomological Society as “a promising new fruit from the Plains.” To 
his fellow Nebraskans, he later wrote:

No native fruit appears more promising than this. Even in a wild state 
it is very prolific, and when fully ripe it is edible in the uncooked state. 
The astringency which is present in the unripe fruits almost or entirely 
disappears at maturity. Plants appear to differ a good deal in the amount 
of astringency, as well as in the size and shape of the cherries which they 
bear. In many parts of the state the sand cherry has been transplanted 
to the garden or orchard. Wherever this has been done the results have 
been encouraging. The plants become larger, and the cherries are larger 
and more abundant. They root freely from layers [shoots fastened down 
and partly covered with soil to take root while still attached to the parent 
plant], and hence are propagated with the greatest ease. My studies of 
this interesting native cherry, supplemented by the testimony of numerous 
observers in all parts of the state where it grows, lead me to the conclusion 
that we have here a fruit which needs only a few years of cultivation and 
selection to yield us a most valuable addition to our small-fruit gardens.19

Niels Hansen began his career-long work on the western sand cherry as a 
graduate student, assisting Joseph Budd at the Iowa Agricultural Experiment 
Station. Beginning  in  1892, Budd had planted  several  thousand  seeds  col-
lected near Valentine, Nebraska; over  the next  three years, he marked  for 
propagation those seedlings that bore the largest and best-quality fruit. Budd’s 
aim, which Hansen would fulfill, was to use the western sand cherry as root-
stock for cultivated plums.

Hansen continued the experiments after he moved to Brookings, using 
plants  already  established  at  the  South  Dakota  Agricultural  Experiment 
Station as well as imports from Iowa. Hansen, too, grew thousands of seed-
lings to fruit and selected around seventy-five varieties for propagation and 
further  trials. He kept  in  touch with Bessey,  inquiring,  for  example,  about 
possible additional choice varieties cultivated in Nebraska and other parts of 
the West.20
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By selection alone, through fourteen generations (1895–1941), Hansen 
isolated a choice specimen of western sand cherry, introduced to the commer-
cial market as  the Hansen bush-cherry and still available through specialty 
houses. It produces quality fruit nearly one inch in diameter, twice as large as 
most sand cherries, with pits about one-fourth their natural size.21

In the summer of 1902, Hansen made a wagon trip to the Sioux country 
of  southwestern South Dakota  to  secure  specimens of western  sand cherry 
from the “gumbo” clay lands along the Cheyenne River. In the company of 
an elderly Sioux, he did find cherries on steep bluffs along the river. He was 
struck by the Sioux name for sand cherry: “with the wind,” apparently mean-
ing  that  “when  picked  with  the  wind  the  cherries  are  sour,  and  if  picked 
against the wind, they are sweet.” Hansen found this an ingenious explana-
tion of the unequal quality and size of the cherry’s fruit.22

By overcoming  those  inequalities, Hansen expected  to  create  a  choice 
fruit  for home use and, most  important,  to use  the western  sand cherry as 
stock  to  which  other  species  of  plums  (Prunus)—sweet  and  sour  cherries, 
apricots, peaches, native plums, and others—could be grafted or budded to 
greatly extend the cultivars’ geographic distribution—north to Manitoba and 
west to the High Plains. Aware that the popular press had given “grafting” a 
sinister meaning by using it to describe various forms of financial corruption, 
Hansen reminded readers  that his use of  the word came  from the German 
veredlung, translated as ennobling, improvement, refinement, cultivation: “To 
cause a wild plum tree, for example, bearing small and inferior fruit, to bear 
large, choice fruit by the simple operation of budding or grafting is really to 
‘ennoble’ that tree.” It  is also less of a  lottery than raising plums from seed 
and much quicker than starting them from sprouts or suckers, and it cleverly 
combines several desirable characteristics in one plant.23

Essentially, budding and grafting are the same operation. Both unite the 
bud of a variety to be propagated with the rootstock from which it develops 
growth. In grafting, one unites a scion (shoot or twig) with more than one bud 
to the rootstock. In the case of plums, Hansen preferred the method of crown 
grafting. For outdoor grafting, which is done in early spring before buds swell 
and while a plant is still dormant, he inserted a plum scion at or just below the 
surface of the ground onto sand cherry seedlings established one year in his 
nursery. For indoor or greenhouse grafting, done during the winter months, 
he inserted dormant plum scions into sand cherry rootstocks.

Budding occurred only during late summer, when the bark could be eas-
ily peeled back. Hansen described the process: “A T-shaped slit is cut in the 
bark of the stock and the edges lifted with a sharp, thin-bladed knife. Into 
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this opening is inserted the bud, cut with the adhering bark called the shield, 
which extends about one-half inch below the bud. The shield is cut with a 
very thin layer of the newly forming wood the full length of the shield. After 
insertion, the tying is done with raffia.” Budding, too, was done as close as 
possible to the ground; in arid country, the bud was inserted on the north 
side of the rootstock to provide shade, then covered wholly or in part with 
soil.24

Today, mechanical “T-budding” is the most common grafting used by nurs-
eries, the quickest and most labor-saving method that uses the least amount 
of scion wood. Hansen knew about machines being developed and patented 
in his day to automate grafting, but he preferred the manual approach as pro-
viding the safest and surest successes.

By grafting the wild plum onto the sand cherry rootstock, Hansen obtained 
a dwarfed tree that bore fruit early and abundantly but maintained its stan-
dard plum size and quality. In some cases, however, the trees grew too quickly 
for the root systems, so branches drooped under heavy loads of fruit, which 
was acceptable for small home gardens but not for commercial orchards. As a 
result, Hansen tried to grow these trees in bush form, with very low stems, and 
by cutting back the tops during the first years of growth.25

In  spring  1907, Hansen  sent Bessey  a handbill  on new  fruits  available 
through the South Dakota Agricultural Experiment Station and included a 
note about sending his latest sand cherry–based creation “so you can make 
a  scientific  report  from  the  botanist’s  standpoint  on  this  hybrid.”  Bessey 
responded with delight that he had a place for two or three specimens in his 
home garden and commented later about his ever-increasing interest in his 
former student’s work on breeding cultivars with native fruits.26

Hansen’s most successful plum hybrids were “Opata” and “Sapa,” both 
introduced  in  1908  and  grown  widely  from  Oklahoma  north  to  Canada, 
including  the  High  Plains  up  to  about  6,000  feet.  The  Opata  was  a  cross 
between the western sand cherry (female parent) and the gold plum (male 
parent),  itself a hybrid of the Japanese plum (Prunus triflora Roxb.→Prunus 
salicina Lindley) created by Luther Burbank. Hansen described the Opata as “a 
plum tree in habit of vigorous growth and forms fruit buds freely on one-year 
old shoots in nursery; foliage large and glossy. Fruit, one and three-sixteenths 
inches in diameter, dark purplish red with blue bloom; weight one-half ounce; 
flesh green, firm; flavor very pleasant, combining the sprightly acid of the sand 
cherry with the rich sweetness of the Gold plum. Excellent for eating out of 
hand. The thin skin can be chewed and eaten, as it is entirely free from acer-
bity. Pit very small; season extremely early.”27



Professor Hansen’s fruit trees. Courtesy, Archives and Special Collections, South Dakota 
State University, Brookings.
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Like the Opata, the Sapa was a cross between the western sand cherry 
(female parent) and the sultan plum, also a Burbank hybrid of the Japanese 
plum.  Producing  dark  purple  skin,  flesh,  and  juice,  the  Sapa  bore  well  on 
one-year  shoots  in  the nursery and ripened extraordinarily early.28  In west-
ern Nebraska during  the 1920s,  Jules Sandoz  reported  successfully  growing 
“Sapa Cherry Plum” and “Opata Cherry Plum”; he acknowledged receiving 
advice  directly  from  Hansen.  Both  varieties  remain  available  through  spe-
cialty nurseries.29

Among  all  the  wild  fruits  of  America,  the  strawberry  is  arguably  the 
most highly  regarded. As  early  as  1643,  the Reverend Roger Williams  of 
Rhode Island wrote that the strawberry “is the wonder of all the fruits grow-
ing naturally in those parts; it is of itself excellent, so that one of the chieft-
est doctors of England was wont to say that God could have made, but never 
did, a better berry.”30 Anyone living on the High Plains who has ever picked 
the wild strawberry (Fragaria virginiana Duchn.) or the woodland strawberry 
(Fragaria vesca L.) knows  that while delicious,  the  fruit  is  so  small  that  it 
would be impractical to cultivate even in the home garden. And the large-
fruited  cultivars  found  in  supermarkets  could  not  survive  winters  on  the 
High Plains.

Shortly after his arrival in South Dakota, Hansen began a series of exper-
iments  to  develop  varieties  of  strawberries  and  also  raspberries  that  would 
survive winters without mulch or any other  special protection.  In 1895 he 
started  by  collecting  native  strawberries  from  near  Brookings  north  to  the 
Manitoba border, and he secured standard varieties  from nurseries. Over a 
ten-year period, he cross-pollinated more than 8,000 seedlings. This procedure 
involved carefully removing the pollen from one variety, carrying it to another 
variety, and—with knife point or small brush—placing the pollen correctly 
on the stigma, then noting and tagging each cross. Adding to Hansen’s dif-
ficulty, strawberries often contain staminodes (sterile stamens), which led him 
to conclude—incorrectly—that the strawberry plant is of two kinds, imperfect 
and perfect, with the former bearing only pistillate (female) flowers and the 
latter containing both staminate (male) and pistillate flowers. The reason for 
the vast numbers of strawberry plants is that cross-pollination, according to 
Mendelian principles, does not produce plants true to seed—unlike grafting, 
which, through cuttings (asexual means), produces true clones.31

While Hansen never  reached  the point of  creating what he called  the 
“Ideal  Farmer’s  Strawberry,”  he  did  introduce  two  hybrids  in  1907.  South 
Dakota No. 1 united pollen from a wild strawberry collected in Manitoba with 
a “Jessie” cultivar; South Dakota No. 2 united a wild strawberry from northern 



Opata plum, Cheyenne Horticultural Field Station. Courtesy, USDA–Agricultural Research 
Service.
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North Dakota with “Glen Mary.” The former, about one inch in diameter and 
of excellent quality, had survived –40°F. temperatures without mulch or snow 
cover. Similarly, in 1906, Hansen had succeeded in breeding a wild raspberry 
found  in northern North Dakota with  the  “Shaffer’s Colossal”  cultivar; he 
introduced his creation to the commercial trade as the “Sunbeam” raspberry 
“because it appeared as a sunbeam when the outlook for hardy raspberries was 
dark.”32

Hansen’s strawberry and raspberry hybrids were grown commercially on 
the High Plains of southwestern South Dakota by John Stevenston Robertson 
(1866–1935). A native of Ohio, Robertson had moved with his parents  to 
eastern Nebraska and, from there, to his own homestead near Hot Springs, 
South Dakota,  in 1892. Despite having  little  formal  education, he became 
a successful dry-land fruit grower, lectured frequently at Farmers’ Institutes, 
and served a long tenure as horticulture editor of Dakota Farmer. Each spring 
he welcomed South Dakota Agricultural College students to experiment with 
cross-pollination  at  his  orchard;  he  gladly  accepted  for  trial many  of Niels 
Hansen’s creations.33 Specimens from Robertson’s orchard numbered among 
the earliest accessions of the Cheyenne Horticultural Field Station.

Robertson served as one of a handful of members of the South Dakota 
Horticultural Society from the southwestern part of the state and succeeded 
Hansen  as  society  president  in  1933.  The  society  had  been  incorporated 
in 1890,  and Hansen  served as  its  secretary  from 1898 until  1929.  In  that 
capacity, he also edited the society’s annual report, supported by state appro-
priations  since 1904. He used  the annual  report as a vehicle  to promote a 
horticultural  “great  awakening”  statewide  and  to  reprint  his  many  public 
utterances  on  the  economic  value  of  homestead  and  community  beautifi-
cation. As  in the neighboring states of Nebraska and Wyoming,  the South 
Dakota Horticultural Society counted a relatively small membership, never 
more  than  300  dues-paying  members  plus  complimentary  memberships  for 
local newspaper editors.34

Toward  the  end of his  career, Hansen began  to use  the  radio  to  pub-
licize his horticultural  pontifications.  In  a  1936 broadcast,  for  example,  he 
advocated the planting of more home gardens within towns for the sake of 
better health, both physical and mental, and the incorporation of more gar-
dens on school grounds so children could learn more directly about science 
and its applications. Then, in light of the national emergency at the time, he 
proposed “An Action Program for Horticulture in Wartime” that called for 
adding a county horticulturist to the existing team of county agent and home 
demonstration agent. His idea was for the county horticulturist to serve as the 



166       Collecting and Creating Hardy Plants

“shock absorber between Science and Practice,” working in the garden or the 
field side by side with the gardener, the farmer, or the farmer’s family.35

In like manner, Hansen viewed himself as filling a unique niche in the 
field of horticulture, namely, as plant breeder or, as he preferred to call him-
self,  plant  inventor—which  private  business  had  neither  the  expertise  nor 
the finances to support. He left propagation of his invented cultivars to the 
nurseryman,  seedsman,  and  florist.  Specifically,  he  had  developed  a  warm 
relationship with Charles W. Gurney after the pioneer nurseryman moved his 
business from northeastern Nebraska to Yankton, South Dakota, in 1906, and 
then with Gurney’s son, Deloss B., who took over the business in 1913. The 
“House of Gurney”  served as  the principal  commercial outlet  for Hansen’s 
creations as well as his imports until 1922, when his son, Carl Andreas, estab-
lished the Hansen Nursery on a five-acre plot just east of Brookings. Initial tree 
and shrub stock came from cuttings made at the South Dakota Agricultural 
Experiment Station.36

While hardy  fruits  formed the core of  the Hansen Nursery, a  few veg-
etables and numerous shrubby plants from abroad were propagated and dis-
tributed  commercially.  Most  notable  among  the  imports  was  the  Siberian 
pea-shrub (Caragana arborescens Lam.), of which the elder Hansen was the 
first to collect the seeds in bulk (350 pounds) during his 1897 trip to Russia. 
Because of its resistance to drought and cold, caragana remains to this day the 
most common plant for the outside rows of shelterbelts and for ornamental 
hedges on the High Plains. Left untrimmed, the caragana grows into a large, 
somewhat thorny bush, up to fifteen feet in height. In May, the plant is cov-
ered with flowers similar to the pea, although the color is yellow; the foliage, 
which appears relatively early, is a lively green. Its abundant seeds are easy to 
collect before the pods burst open or dehisce, and they grow easily if sown in 
late fall.37

To the end of Hansen’s plant-breeding career, only a few commercial nurs-
eries existed beyond the 100th meridian on the High Plains: at Hot Springs, 
North Platte, Cheyenne, and, as noted, along Colorado’s Front Range from 
Denver  north  to  Fort  Collins  and  Greeley.  As  a  result,  much  of  Hansen’s 
stock ended up at the region’s agricultural experiment stations and at Forest 
Service and other USDA field stations, including the Cheyenne Horticultural 
Field Station.38

Indeed,  sometime during  the  spring of 1929, after  the USDA received 
orders to construct the Cheyenne facility, E. C. Chilcott, head of dry-land agri-
culture and former vice director of the South Dakota Agricultural Experiment 
Station, was dispatched to Brookings to look at Hansen’s greenhouse for pos-
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sible replication and to seek Hansen’s counsel on related items. Twenty years 
later, the name A. C. Hildreth, superintendent of the Cheyenne Field Station, 
appeared on the special guest list for an assembly at Brookings, presided over 
by Governor George T. Mickelson, to honor Hansen’s contributions to hor-
ticulture. Despite his differences with the USDA, Hansen could not dispute 
that  his  work was  possible  only  because  of  federal  assistance  to  the South 
Dakota Agricultural Experiment Station. Such assistance, both technical and 
financial, had become widespread over the High Plains during the first three 
decades of the twentieth century.39
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p

With scarcity of water the most fundamental fact about the High 
Plains, it is not surprising that, as the region developed, larger, more 
complex, and far more expensive irrigation works were required. 

John Wesley Powell had foreseen that need in 1878. While he had recom-
mended new laws and regulations for the arid West, he could not possibly have 
imagined the forthcoming massive federal financial and technical assistance, 
beginning with the Reclamation Act of 1902 and continuing to this day.

Passage of such an act had been deferred for twenty-four years because of 
state, territorial, and local resistance to any federal role in the distribution of 
irrigable water. In 1891, for example, Wyoming state engineer Elwood Mead 
had obtained a resolution from the National Irrigation Congress meeting in 
Salt Lake City, which asked the U.S. Congress to cede all public lands in the 
West to the states and to earmark those lands for reclamation by irrigation. 
Wyoming senator Francis E. Warren introduced, but failed to obtain, passage 
of legislation to do just that. In 1894 his Wyoming colleague, Joseph M. Carey, 

10
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successfully obtained approval of an act that transferred to Wyoming and ten 
other western state up to 1 million acres of “desert lands,” each for reclama-
tion, on condition that those lands be sold to settlers in lots not exceeding 160 
acres, of which 20 acres had to be irrigated within ten years.1

The Carey Act only marginally affected the High Plains, except around 
Wheatland in eastern Wyoming. Congress, meanwhile, had taken other steps 
toward reclamation by authorizing both an “Irrigation Survey” (1888) of the 
arid West under Major Powell and a more specific study (1896) of potential 
reservoir sites in Colorado and Wyoming. The study, conducted under the 
direction of Captain Hiram M. Chittenden of the Army Corps of Engineers, 
recommended five sites and, for the first time in writing, recommended that 
the reservoirs be constructed at federal expense. Again, Senator Warren 
introduced legislation, this time to appropriate monies for the construction 
of three reservoirs in Wyoming and one in Colorado; it, too, failed. In its 
place, Congressman Francis G. Newlands, who had failed to obtain reservoir 
legislation for his home state of Nevada, introduced an omnibus bill known 
as the Reclamation Act of 1902. Supported and signed into law by President 
Theodore Roosevelt, the act authorized the secretary of the interior to con-
struct storage reservoirs as well as canals and other means for water distri-
bution in each of sixteen western states and territories and to pay for them 
through the sale of public lands in the respective states. In time, federal appro-
priations actually covered all construction expenses, while the states retained 
control over the distribution of water. Bernard DeVoto’s famous quip, “get 
out, and give us more money,” still describes the prevailing western attitude 
toward the federal government.2

The first construction project under the Reclamation Act to affect the High 
Plains was Pathfinder Dam and Reservoir on the upper North Platte River in 
south-central Wyoming. Completed in 1909, Pathfinder had the capacity to 
store over 1 million acre-feet of water (an acre-foot is a unit of volume one 
acre in area and one foot in depth) for farmers, ranchers, and communities in 
eastern Wyoming and western Nebraska. By far the most spectacular reclama-
tion project, with momentous impact on the development of the Front Range, 
was the diversion of Colorado River waters from the Western Slope to the 
South Platte River basin. Construction began during the New Deal in 1938 
and was completed in 1959 with reservoirs, canals, and a thirteen-mile tunnel 
under the Continental Divide in Rocky Mountain National Park.

The Reclamation Act of 1902 enabled the federal government to carry 
out Powell’s plan for providing irrigable water to the arid West, but the act 
made no allowance for federal support of the installations and services—the 
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infrastructure—to lessen the risks to the yeoman farmers who were supposed 
to benefit from irrigation. The Smith-Lever Act of 1914 provided the means 
for the federal government to carry out the community-building aspect of 
Powell’s plan.3

Essentially, Smith-Lever regularized and augmented the extension edu-
cation services sponsored since the 1880s by the land-grant colleges through 
their agricultural experiment stations and made those services part of a com-
prehensive approach to improving rural life. The two most distinctive ele-
ments of extension education, the county agent and the demonstration farm, 
came into being during the decade before passage of Smith-Lever.

Although experiment station employees such as James E. Payne had been 
working in fields and gardens side by side with homesteaders since the 1890s, 
Colorado Agricultural College employed its first true county agent in 1912, 
financed cooperatively by county and federal governments. The agent, D. C. 
Bascom, who taught agriculture at Logan County High School (Sterling), was 
appointed only six years after the creation of the nation’s first county agent 
position in Smith County, Texas.4

At the time, the creation of county agents’ chief proponent, Seaman A. 
Knapp, was consulting with the United States Department of Agriculture 
(USDA) in Texas about eliminating the boll weevil from cotton fields. He is 
also credited with establishing the first private demonstration farm that was 
not part of a public experiment station in Terrell, Texas, in 1903. Knapp recog-
nized farmers’ inherent traditionalism and their fear of trying new techniques, 
so the novelty of his approach was to secure organizational partners (later, the 
federal government) that would share risk with the farmers. Ever focused on 
the applications of science to agriculture and the need for the experts to work 
in close association with those using their services, Knapp is best remembered 
for this statement: “What a man hears, he may doubt; what he sees, he may 
possibly doubt; but what he does, he cannot doubt.” This aphorism remains 
true to this day in describing the ideal “cooperative” relationship between the 
land-grant colleges and rural residents of the High Plains.

The intellectual foundation of this relationship was expressed by the 
Country Life Commission (1908–1909) as part of the Progressive agenda, 
meant to “curb the arrogance of organized wealth and the wretchedness of 
poverty amid plenty.”5 Once derided as the work of effete, idealistic easterners 
seeking to restore the charms of rural life, the Country Life Commission has 
recently been recognized for what it was—namely, the first volley in a national 
effort to develop “a system of self-sustaining agriculture.” The commission 
contrasted farmers committed to “scientific and self-perpetuating agriculture” 
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with those farmers who move to new land when their current land begins to 
lessen in productivity or with those who remain on the land, do nothing to 
preserve the fertility of the soil, and end their careers in poverty and degra-
dation. Anyone contemplating restoring, or already working to restore, the 
vitality of rural communities on the High Plains would do well to review the 
commission’s slim, eminently readable report to Congress and the president.6

To chair the seven-member commission, funded by a $5,000 grant from 
the Russell Sage Foundation, President Roosevelt appointed Liberty Hyde 
Bailey (1858–1954), preeminent American horticulturist and former dean of 
agriculture at Cornell University, the land-grant college of the state of New 
York. In his letter of appointment, dated August 10, 1908, the president wrote 
that “agriculture is not the whole of country life. The great rural interests are 
human interests, and good crops are of little value to the farmer unless they 
open the door to a good kind of life on the farm.”7 His non-economic empha-
sis irritated many rural residents. Give us more money, and we can take care 
of our own uplift! Field and Farm suggested editorially that rather than engage 
in non-essential matters, the federal government simply needed to “take the 
big foot off the farmer’s neck.”8

The commission mailed out about 550,000 questionnaires to rural resi-
dents and received back 115,000. In addition, between November 9 and 
December 22, 1908, the commission held public hearings at thirty loca-
tions, including Cheyenne and Denver. Regrettably, no record remains of 
the luncheon conversation among members of the commission, the Wyoming 
State Board of Horticulture, Aven Nelson, and Governor B. B. Brooks at the 
governor’s residence in Cheyenne on December 5, 1908. We do get a hint, 
however, that Nelson would have been very sympathetic to the commission’s 
mission. He considered himself a disciple of Liberty Hyde Bailey, and the 
two men maintained professional ties for over half a century. Nelson’s other 
mentor, Charles Bessey, later served on the Nebraska Rural Life Commission, 
state successor to the Commission on Country Life.9

So here we have three leading academics, each with his feet on the 
ground—Bailey, Bessey, Nelson—who, beyond their specialized interests, 
embraced a holistic approach to building a “[rural] civilization in full harmony 
with the best American ideals.”10 Of the commission’s three fundamental rec-
ommendations—an exhaustive survey of rural life, the organization of nation-
alized extension, and a publicity campaign for rural progress—the professors 
would have been most keen on strengthening college extension education.

The Smith-Lever Act, signed by President Woodrow Wilson on May 8, 
1914, literally institutionalized the approach of “taking the university to the 
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people.” The act formally authorized cooperation among the land-grant col-
leges, county governments, and the USDA “to aid in diffusing among the 
people of the United States useful and practical information on subjects relat-
ing to agriculture and home economics, and to encourage the application of 
the same.” In mandating “instruction and practical demonstrations . . . to 
persons not attending or resident in said colleges,” the act generally defined 
the role of the extension agent.11

By specifying home economics, the act responded to the fundamental 
question posed by President Roosevelt to the Country Life Commission: 
“[H]ow can the life of the farm be made less solitary, fuller of opportunity, 
freer from drudgery, more comfortable, happier, and more attractive?” As part 
of its charge, the commission “made a special effort to ascertain the condition 
of women on the farm” and concluded that “the relief to farm women must 
come through a general elevation of country living.”12

The outbreak of World War I in 1914, and the U.S. entrance three years 
later, provided unanticipated urgency to the development of the newly orga-
nized Cooperative Extension Service (CES). The first order of business was 
agricultural, to help increase production of basic crops, especially wheat; the 
second order was horticultural, to support the “wise use and preservation of 
food and the raising of additional food for home use in gardens.”13

By 1917, Colorado CES had placed permanent agents in most counties 
on the eastern plains and supported these generalists with specialists traveling 
from the Fort Collins campus. With a majority of Coloradoans living in cities, 
Colorado CES exercised the foresight of designing its programs for both urban 
and rural residents. No better example of that approach exists than its work 
in horticulture, promoting the establishment of vegetable gardens.

Toward that end, Colorado CES divided vegetable gardens into three 
types: the home garden, the vacant-lot garden, and the large-tract garden. 
While the home garden was the most common and incidentally ensured “the 
greatest cooperation between parents and children,” the vacant-lot garden 
made use of land otherwise wasted and contributed to beautifying the commu-
nity. Before his death in 1918, Mayor Speer directed city crews to plow vacant 
lots and arranged for Denver Water to provide free irrigation for Victory 
Gardens. Part of the wartime Food for Freedom campaign, Victory Gardens, 
like the earlier Pingree Gardens, served both aesthetic and humanitarian 
purposes, in particular providing fresh produce to some of Denver’s poorest 
families. In Fort Collins, meanwhile, citizens waged a wartime campaign to 
turn every backyard into a vegetable garden and planted over 100 vacant lots 
to vegetables and grains. The same occurred in Greeley, where, in addition, 
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Victory Garden during World War I, Denver. Courtesy, Denver Public Library.

since 1915, members of the newly formed garden club volunteered as teach-
ers’ aides, showing children how to grow vegetables and helping them sell 
their produce at school markets. Indeed, during the time of war, rural youth 
on the High Plains necessarily devoted much of their extracurricular time to 
growing food.14

As to the large-tract type of garden, the municipality of Sterling, for 
example, made available a 7.5-acre tract to members of the local garden club; 
the school district underwrote the summer stipend for the agriculture teacher/
county agent to supervise the gardeners. As part of its expanded mission, 
Colorado CES not only assisted communities in the mechanics of starting new 
garden clubs but also provided gardening and canning specialists to help with 
practical instruction locally. In addition, under Smith-Lever, CES provided 
staff in support of youth activities under the now familiar symbol of the four-
leaf clover, with the “H” on each leaf standing for “Head, Heart, Hands, and 
Health.”15

As the CES developed into the principal vehicle to transmit useful 
knowledge from land-grant colleges to rural residents, the agricultural experi-
ment stations remained the primary source of such knowledge. Because of the 
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widespread planting of the potato in gardens as well as fields, and in response 
to crop failures recurring between 1911 and 1915, the Colorado Legislature 
appropriated special monies toward establishment of the Potato Experiment 
Station near Greeley. A cooperative undertaking of the Weld County com-
missioners, the Colorado Agricultural Experiment Station, and the USDA 
Bureau of Plant Industry, the station embarked upon research on diseases and 
cultivation techniques.

While early investigators failed to isolate the exact cause of the potato 
failures, in later years they would determine as culprit psyllid yellows, a disease 
induced by a toxin injected into potato leaves by the nymph of the potato 
psyllid (Paratrioza cockerelli). Beginning in 1918, their experiments came 
under the supervision of William O. Edmondson (1891–1961), horticulture 
and forestry graduate of Colorado Agricultural College, with prior experience 
as a high school teacher and county extension agent. His most notable experi-
ments showed that potatoes receiving early irrigation sustained vigorous vine 
growth throughout the season and produced much larger yields of quality 
tubers than occurred under the more traditional practice of withholding water 
until potato vines showed wilting from lack of moisture.16

Determining the wilting point of plants was considered fundamental to 
understanding their minimal water requirements and became the subject of 
pioneering research at the USDA Field Station near Akron. “Wilting point” 
meant that point at which a plant could extract no more water from the soil. 
Using the sunflower as test plant, Lyman J. Briggs and H. L. Schantz found 
that the wilting point varied from 2 percent water content in sandy soils to 
14 percent water content in silty clay loams and clay loams. Their laboratory 
research, combined with field trials, led to the development of new techniques 
for improving water intake by plants, by eliminating weeds and reducing evap-
oration. Their work resulted in better-informed selection of dry-land crops, 
most immediately favoring certain varieties of millet and wheat. As part of the 
wartime effort, wheat acreage in Washington County (Akron) increased from 
31,000 acres in 1917 to 175,403 acres in 1920.17

Unquestionably, the push to increase food supplies added a sense of 
urgency to the production, collection, and distribution of high-quality seeds. 
Because of the difficulty of obtaining seeds from overseas during wartime, 
additional eastern seed houses joined companies such as D. M. Ferry in con-
tracting with farmers along the Arkansas River in southeastern Colorado to 
grow both field and garden seeds under their supervision.18

Along the Front Range and in northeastern Colorado, Frederick C. 
Vetting traveled as a salesman for eastern seed houses, selling garden seeds at 
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Rocky Mountain Seed Company, Denver, 1920s. Courtesy, owners.

five cents per package. Vetting had emigrated from Wisconsin to Colorado 
in 1906, attracted to a better climate for his pulmonary condition. By 1920, 
local farmers and home gardeners had convinced Vetting to start his own 
seed house in Denver. The Rocky Mountain Seed Company would earn the 
reputation as the most reliable retail and wholesale seed house for farmers, 
ranchers, and gardeners—both urban and rural—on the High Plains.19

On April 10, 1917, Colorado became the first state on the High Plains to 
adopt a pure seed law, and the state established a seed-testing laboratory at 
Colorado Agricultural College. The new law required labeling of the contents 
(species and variety) of every seed packet sold in Colorado, percentage of 
purity, rate of germination, date of testing, where the seed was grown, and the 
presence (species and quantity) of noxious weeds. The law did not prohibit 
the sale or purchase of inferior seed.

While the new seed law provided for farmers and gardeners to send their 
seeds to the college for testing at no cost to them, the legislature had declined 
to provide funding for inspection and enforcement. This meant that unscru-
pulous dealers continued to distribute large quantities of impure seed and 
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caused the state to spend large sums unnecessarily on eradicating noxious 
weeds. In time, the 1917 seed law would be repealed, reenacted, amended, 
and adopted, most recently in 1993 as the Colorado Seed Act, closely follow-
ing the Recommended Uniform State Seed Law.20

By 1914, with the urbanization of the Front Range, most major com-
mercial orchards had been relocated to the Western Slope, leaving only small 
orchards of home and hobby value. Commercial orchardists had convinced 
the legislature in 1914 to fund the position of state horticulturist. Its first 
occupant was Emil Peter Sandsten (1868–1961), who had arrived a year 
earlier from the University of Wisconsin to take the position of professor of  
horticulture at Fort Collins.21Although he did his major work on the Western 
Slope, Sandsten oversaw the development of a small experimental orchard, 
located on benchland four miles east of Fort Collins. There, college faculty 
and students tested the relative hardiness and adaptability of different varieties 
of fruit trees meant primarily for homesteads on the eastern plains. Their find-
ings were consistent with contemporary trials at the Hays station in western 

Rocky Mountain Seed Company, Denver, 1920s. Courtesy, owners.
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Kansas and the Sandoz station in northwestern Nebraska: establish windbreaks 
around orchard plots in advance of planting fruit trees; plant two- and three-
year-old fruit trees, not year-old trees; where possible, plant fruit trees at least 
twenty-four feet apart; immediately after planting, prune fruit trees so branches 
correspond with reduced root areas; plant cover crops around trees; heavily 
irrigate once during the growing season, then again once in late fall.22

Although it is unclear whether staff at the Fort Collins orchard still cul-
tivated with horse-drawn plows, it was during the World War I period that 
tractors supplanted horses as the supplier of moving power. Tractors became 
common in pulling agricultural implements, first in dry-land and then in irri-
gated farming. As smaller tractors became permanently fitted with certain 
implements, they could be used as well in gardening and ornamental horti-
culture. County agents provided much of the information and arguments for 
purchase of these labor-saving machines.

During the 1920s, nurserymen and other commercial horticulturists 
began using relatively small rotary tillers, or “earth grinders.” The machines 
were invented in Switzerland around 1910, and American manufacture of the 
machines did not start until the late 1930s. For home garden use, production 
of the popular, relatively inexpensive, gasoline-powered “Rototiller” did not 
occur until after World War II.23

Meanwhile, by making it easier to bring larger and larger plots of dry land 
under cultivation, new machinery contributed to, but was by no means the 
primary cause of, soil depletion on the High Plains. At the same time, those 
devices were harnessed for the purpose of soil conservation. Outstanding 
among conservation activities on the High Plains during the 1920s was federal 
support of seedling nurseries and tree distribution to landowners through the 
Cooperative Farm Forestry Act of 1924, sponsored by Representative John D. 
Clarke of New York and Senator Charles L. McNary of Oregon.

While prior forestry legislation had provided for some technical and finan-
cial assistance, Clarke-McNary accelerated and broadened that assistance, 
authorizing the U.S. Forest Service to cooperate with the states in assist-
ing private landowners to plant windbreaks and shelterbelts. Since 1924 the 
Forest Service has made millions of seedlings available to landowners on the 
High Plains at little or no cost. For the first decades, stock came from three 
principal sources: the USDA Northern Great Plains Field Station in Mandan, 
North Dakota, the Bessey Nursery in the Nebraska National Forest, and the 
Kansas Agricultural Experiment Station in Hays.

As noted, nursery stock had been grown at Hays since 1912, but scientific 
research on trees and shrubs occurred only after the appointment of E. W.  
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Johnson as state forester in 1927. A graduate of Colorado Agricultural College 
in horticulture and forestry, Johnson managed trial blocks for testing forest 
trees and shrubs, as well as fruit trees, for their adaptability to western Kansas; 
he also served as extension forester and handled the station’s horticultural 
correspondence.24

Johnson’s primary charge was to oversee the propagation, cultivation, and 
at-cost sale of seedlings, transplants, and shrubs. During his first year, sta-
tion staff distributed approximately 10,000 seedlings under Clarke-McNary; 
later, annual distribution reached as high as 868,000. Recommended species 
were red cedar (Juniperus virginiana L.), bur oak (Quercus macrocarpa Michx.), 
American elm (Ulmus americana L.), Chinese elm (Ulmus parvifolia Jacq.), 
and cottonwood (likely Populus angustifolia James and Populus deltoides Bartr. 
ex Marsh.). In 1936 the station made distributions for field planting (59.3%), 
farmstead windbreaks (34.3%), farm woodlots (5.6%), and rural school 
grounds (0.8%).25

Over a quarter century, the Hays station distributed more than 9 million 
trees, mostly to western Kansas, of which half a million went to the eight north-
western counties. Then, in 1951, State Attorney General Harold R. Fatzer 
ruled that any distribution by the station for commercial sale that was not the 
by-product of experimentation was a violation of the Kansas Constitution. 
Not surprisingly, this ruling resulted from years of pressure by commercial 
nurserymen and officers of their association who claimed the state was com-
peting against private business.26

In Colorado, meanwhile, the USDA Bureau of Plant Industry and the 
Colorado Agricultural Experiment Station had conducted cooperative forest 
experiments at Akron since 1908. Colorado state forester W. J. Morrill used this 
research in preparing “Trees for Non-Irrigated Regions in Eastern Colorado,” 
with his suggestions for planting methods and required maintenance. Six years 
before the passage of Clarke-McNary , the Forestry Department at Colorado 
Agricultural College started distributing up to 100,000 seedlings annually at 
cost of production to residents of eastern Colorado. Of the twelve species 
available, Morrill favored black locust (Robinia pseudoacacia L.) and honey 
locust (Gleditsia triacanthos L.) for posts, fuel, and farm repairs; Russian-olive 
(Elaeagnus angustifolia L.), jack pine (Pinus banksiana Lamb.), and red cedar 
(Juniperus virginiana L.) for windbreaks; and hackberry (Celtis occidentalis L.), 
ponderosa pine (Pinus ponderosa Laws.), and, where water was readily avail-
able, cottonwood (Populus angustifolia James) for yard planting. While some 
seedlings may have been grown at Akron, most came from federal nurseries 
in the region.27
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Besides underwriting part of the Colorado tree-planting program, Clarke-
McNary contributed to interagency and regional coordination. For example, 
during the summer of 1931, representatives of four separate agencies par-
ticipated in an inspection tour through eastern Colorado: USFS regional for-
ester Fred R. Johnson (Denver), Kansas state forester E. W. Johnson (Hays), 
Colorado extension forester R. E. Ford (Fort Collins), and windbreak special-
ist John L. Emerson, Cheyenne Horticultural Field Station. In general terms, 
the inspection team checked on the use made of trees furnished by the state 
forester and whether such use benefited landowners and the state and federal 
governments; the team also assessed the health of different varieties of trees 
and shrubs and addressed procedural questions regarding Clarke-McNary.

Starting at the Akron station, the team visited three farms about thirty 
miles north where it found that the ponderosa pine remained the outstand-
ing choice for growth, hardiness, and drought tolerance. In Lincoln County 
(east of Limon), the team found that the county agent had diligently sought 
to advise farmers on proper shelterbelt planting. Too often, he noted, trees 
were planted in the wrong places: “In many instances trees are set too close 
to buildings and there is no snow trap, as result of which the snow banks up 
against the buildings. In other cases, groves have been established east of 

Windbreak, planted 1920s near LaGrange, Wyoming. Courtesy, Ronald K. Hansen.
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buildings where they do little good when protection is most needed.” In other 
counties on the eastern plains, the team noted very little planting despite the 
urgent need to reduce soil blowing. While county agents expressed interest in 
the matter, the team believed someone needed to encourage and train them, 
leading to a recommendation to hire a regional extension forester. As with 
any bureaucracy, CES housed some employees who lacked both commitment 
and vitality to execute its noble mission.28

Other employees, however, were indefatigable, among them W. O. Ed-
mondson at the Greeley Potato Experiment Station. In 1929 he moved to 
Laramie to become Wyoming’s first full-time extension specialist in forestry 
and horticulture. Concerning his first year in Wyoming, Edmondson recorded 
that, as a result of participating in seventy-eight community meetings, he 
successfully distributed 50,000 seedlings under Clarke-McNary. During his 
thirty-two-year tenure at Wyoming, he distributed over 1 million seedlings to 
the four eastern plains counties alone. The most popular varieties: ponderosa 
pine, Chinese elm (Ulmus parvifolia Jacq.), Russian-olive, and Siberian pea 
(Caragana arborescens Lam.). All seedlings came from the USDA Northern 
Plains Station at Mandan.29

While Edmondson served as emissary of horticulture in all its forms, 
he viewed his main task as helping farmers and ranchers plant shelterbelts. 

Windbreak, planted 1920s near LaGrange, Wyoming. Courtesy, Ronald K. Hansen.
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Progress occurred in small steps. In 1931 he joined the local county agent 
in helping five landowners in Platte County (Wheatland) plant shelterbelts, 
provided fourteen others with trees, and gave one demonstration-lecture on 
transplanting evergreens. Apparently, general landowner interest did not 
materialize. To further homestead improvement, Edmondson persuaded W. C. 
Deming, Cheyenne pioneer and former University of Wyoming trustee, to 
establish a fund “for prizes to owners of successful farm shelterbelts and well-
improved farm yards.” The idea was for CES to solicit and review applications 
annually and make awards to farmers with the best dry-land and the best irri-
gated shelterbelts. For reasons unclear, the awards ceased after six years.30

By the time Clarke-McNary became law in 1924, the Bessey Nursery had 
already distributed 1.9 million seedlings to Nebraska residents west of the 
100th meridian, as provided by the Kinkaid Act of 1904. Clarke-McNary 
then absorbed and expanded the earlier provision. Nebraska CES served as 
the primary agency to ensure the procurement and distribution of trees under 
Clarke-McNary. From 1926 through 1950, western Nebraska received more 
than 24.5 million seedlings for windbreaks, shelterbelts, and woodlots. Nearly 
half of those seedlings came from the Bessey Nursery.31

In the Bessey tradition, University of Nebraska faculty and staff did much 
to establish Nebraska’s reputation as the tree-planting state. As in Colorado 

Windbreak, planted 1920s near Lingle, Wyoming. Courtesy, Ronald K. Hansen.
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and Kansas, the Nebraska state forester was a university employee in the 
high-profile Conservation and Survey Division, which, among other activi-
ties, promoted tree planting. In 1935 the division published a list of trees 
recommended for the various districts of Nebraska. For the western district, it 
recommended honey locust, American elm, green ash (Fraxinus pennsylvanica 
Marsh.), black walnut (Juglans nigra L.), boxelder (Acer negundo L.), cotton-
wood, Norway [Carolina] poplar (Populus x brayshawii Boivin), white spruce 
(Picea glauca [Moench] Voss), Koster’s blue spruce (Picea pungens Engelm. 
cv. “Kosterana”), blue spruce (Picea pungens Engelm.), jack pine (Pinus bank-
siana Lamb.), ponderosa pine, and Austrian pine (Pinus nigra Arnold). That 
same year (1935) the university’s extension forester took leave to direct the 
Nebraska portion of the Prairie States Shelter Belt Project, an ambitious New 
Deal program to assist private landowners on a 100-mile-wide swath of the 
Great Plains from Canada to Texas, but mostly east of the High Plains.32

During the late 1920s, Nebraska governor Adam McMullen brought 
together representatives of government agencies, businesses, and civic organi-
zations in a statewide committee to plan and organize a comprehensive tree-
planting campaign. His successor, Governor Arthur J. Weaver, expanded the 
committee’s purpose to include planting of flowers, vines, and shrubs; renamed 
it the State Committee on Tree Planting and Landscape Beautification; 
and proclaimed the entire week before Arbor Day 1929 “Tree Planting and 
Landscape Beautification Week.”33

The mastermind behind this statewide beautification effort, and commit-
tee chair, was George E. Condra (1869–1958), director of the Conservation 
and Survey Division. A onetime college athlete who earned a Ph.D. in geol-
ogy from Cornell University, Condra had joined the Nebraska faculty in 1902, 
learned to master academic politics, served as confidential adviser to gover-
nors, and gained the reputation as the state’s leading advocate for conserva-
tion in the tradition of Theodore Roosevelt. His plan was to engage citizens 
in every walk of life in conservation efforts at little or no expense to govern-
ment, but evidence of the plan’s successful implementation appears lacking. 
Somehow, hierarchically organized campaigns dampen voluntary enthusiasm 
and effort, which is usually local and egalitarian.34

Generally speaking, government is least well suited for contributing to 
quality-of-life amenities and most effective when addressing the basic needs 
of food, shelter, and security for its citizens. The latter is precisely what the 
federal government, under the leadership of President Franklin D. Roosevelt, 
sought to provide through the New Deal in wake of the calamities of the late 
1920s and early 1930s. Although only indirectly affecting horticulture, the 
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Agricultural Adjustment Act (AAA) of May 12, 1933, was arguably the most 
important effort to restore and stabilize agriculture and communities on the 
High Plains. Without abandoning its instructional mission, the Cooperative 
Extension Service took up the task of administering the AAA. Essentially, 
county extension agents oversaw the reduction in planting of basic crops; 
farmers, in return, received guaranteed prices. Although the act was declared 
unconstitutional in 1936, then amended and modified on numerous occa-
sions, the principle of adjusting agricultural production to demand continued 
in effect into the 1990s.35

Agricultural adjustment, however, meant more than production control. 
In the wake of the dust storms of the 1930s, the AAA sought to tie culti-
vation to intelligent soil management, which led to enactment of the Soil 
Conservation and Domestic Allotment Act in 1936. This act provided for a 
permanent program to control and prevent soil erosion and directed the sec-
retary of agriculture to establish the Soil Conservation Service, now known as 
the Natural Resource Conservation Service, to carry out national restoration 
and conservation policies. Secretary of Agriculture Henry A. Wallace rec-
ommended the establishment of local soil conservation districts as the most 
effective way to administer the act and to voluntarily engage private landown-
ers and other users of private land. The secretary provided all governors with a 
model act, with Colorado the first High Plains state to adopt soil conservation 
districts in 1937. The Soil Conservation Service provided technical assistance 
to local districts, while the CES provided educational services; the two agen-
cies did not always work together happily.36

The most popular New Deal program to benefit homesteads and smaller 
communities on the High Plains was rural electrification. Although county 
extension agents had been assisting farmers and ranchers in electrifying their 
operations since the mid-1920s, the Rural Electrification Administration Act 
of 1936 provided for loans and other forms of assistance to associations and 
nonprofit corporations that furnished electricity to rural areas. In 1935, less 
than 10 percent of the rural High Plains was electrified; by 1945, that number 
was roughly 50 percent. The effect of rural electrification on horticulture and 
rural life in general would be incalculable.

Year after year, from 1914 through 1945, the agricultural experiment sta-
tions through the Cooperative Extension Service helped enlighten both rural 
and urban residents on the value of home gardening. Colorado employed its 
first extension specialist in horticulture in 1929. In his inaugural publication, 
A. M. Binkley reiterated the argument that the vegetable garden was useful, 
indeed suitable, to all families by reducing the food bill; providing fresh, high-
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quality vegetables in season; supplying vegetables for canning, drying, and 
winter storage; enabling substitution of vegetables for more expensive foods; 
providing the most healthful diet possible; and, for the urban family, providing 
as well “a place for pleasant outdoor recreation.”37

In Wyoming, meanwhile, W. O. Edmondson spent much time in the 
southeastern counties, where he inaugurated a potato certification service for 
commercial growers and worked in a more general capacity with market and 
home gardeners. In 1930 he served as horticultural specialist to the Goshen 
County (Torrington) Farm and Home Economics Conference, helping to plan 
major increases in farm production; subsequently, he served as secretary to 
the horticulture committee, which prepared recommendations on fruit variet-
ies most likely to thrive in Goshen County.38

Edmondson extolled both the economic and non-economic value of hor-
ticulture. A few fruit trees and small fruits, he wrote in 1935, should be part 
of everyone’s garden plan, whether on the farm or ranch or in the town or 
city. He urged Wyoming residents to eat more fruit for health’s sake, as well 
as because fruit adds variety and flavor to other foods. Additionally, fruit trees 
create attractive shade, and small fruits do well as hedges or shelterbelts.39

From a pioneer ranch woman who lived along Horse Creek on the eastern 
plains, Edmondson received this comment in 1930: “I appreciate my yard of 
shrubs and flowers more than ever these days. When things go wrong around 
the dining table or the children become unruly, I get quite a bit of satisfaction 
by going out of the house into my flower garden and looking at the growing 
things. I see the flower heads lifted up toward heaven always striving for light 
and doing their best to develop. Such a sight . . . gives me renewed vigor and 
strength to return to the house and care for the family.”40 That sentiment 
was heard again and again throughout the High Plains, in both fiction and 
nonfiction.

While the Nebraska Agricultural Experiment Station had recognized the 
Jules Sandoz orchards as a substation, experiments with vegetables in north-
western Nebraska took place at the Scottsbluff substation, but apparently not 
until the late 1920s. The result of yield tests (1931–1936) made on those 
vegetable varieties considered most likely to thrive with limited or no irri-
gation would not surprise today’s home gardener at the lower elevations of 
the High Plains: peas and beans in the pea (Leguminosae) family; carrots, 
parsnip, celery, and parsley (Umbelliferae); potatoes, eggplant, peppers, 
and tomatoes (Solanaceae or nightshade); cucumbers, melons, squash, and 
pumpkins (Cucurbitaceae or gourd); cabbage, cauliflower, turnip, radish, 
kohlrabi, rutabaga, and Chinese cabbage (Cruciferae or mustard); sweet corn 
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(Gramineae); onion, garlic, and leek (Amaryllidaceae or lily); red beets, spin-
ach, and chard (Chenopodium or goosefoot); and lettuce, salsify, and endive 
(Compositae).41

Of all the garden vegetables, the tomato was, and remains, the favorite 
and the most difficult to grow. To begin with, the tomato is a non-native, 
warm-season plant, but when the temperature reaches about 85°F, the blooms 
tend to fall off so the fruit fails to set. Since the tomato is frost intolerant, 
its seed must be started in a protected atmosphere; allowed to “harden off,” 
either by gradually reducing the temperature of the hotbed or greenhouse or 
by increasing exposure to wind and sunlight; and, finally, transplanted into 
garden or field after all danger of frost is past. While recent innovations make 
it possible to protect some varieties of tomatoes from light frost, that was not 
the case in western Nebraska in the 1930s.42

During the late 1930s, the Nebraska Agricultural Experiment Station, 
through its extension horticulturists, engaged both home gardeners and com-
mercial growers in statewide testing of five promising new tomato varieties, all 
developed in the laboratories of land-grant colleges. The aim of the test was 
not so much to help scientists by providing performance results as it was to 
demonstrate to Nebraska families that, despite the capricious climate, toma-
toes could still be grown for home use. Testing was administered so as to 
engage citizens at every locale and, in the process, to make the results of 
research useful everywhere.

In response to publicity through local newspapers, interested parties 
applied to the CES, and county agents selected ten to fifteen participants 
(“cooperators”) per county. Once participants were chosen, the agents dis-
tributed the five new seed varieties as well as seeds of two standard varieties 
for comparison purposes, accompanied by a circular that described the new 
varieties, their potential adaptability to local conditions, and suggestions for 
how best to cultivate the tomatoes. They also provided forms for cooperators 
to record soil conditions, past history of test plots, descriptions of tomato 
cultivation, tomato yields, and their conclusions concerning the best variety. 
Throughout the growing season, cooperators received additional circulars and 
had the opportunity to attend regional meetings to discuss their progress. In 
addition, agents requested that cooperators save enough seed to supply them-
selves and their neighbors for the next season. Altogether, over 400 out of an 
initial 1,000 cooperators completed their test reports. Cooperators generally 
favored the Bison variety, developed by Albert F. Yeager at the North Dakota 
Agricultural Experiment Station, primarily because its fruit set best during the 
hot and dry conditions of July and August, so prevalent on the High Plains.43
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With the coming of World War II, as during World War I, the CES 
served as principal administrator of federal programs meant to increase food 
production. County and home demonstration agents advised families about 
growing, conserving, and preserving their own food. Through local newspa-
pers, special publications, seminars, and radio broadcasts, the CES publicized 
the latest techniques in canning, freezing, dehydrating, brining, and storing. 
Through farm and home visits, agents advised individuals in carrying out 
specific projects such as growing new varieties of vegetables and fruits and 
remodeling kitchens.44

Once again, Victory Gardens attracted the most public attention. “Plant 
a Victory Garden: Help Win the War!” The aim was for American fami-
lies—urban, suburban, and rural—to grow a substantial portion of their total 
food supply so commercially grown produce could go to the Allied troops 
abroad. And, once again, the CES was given the responsibility to encourage 
Victory Gardens. In Nebraska, agents worked primarily through the Federated 
Garden Clubs of Nebraska, an offshoot of the Nebraska Horticultural Society 
but separately incorporated since 1935, and through county 4-H Clubs, suc-
cessors to the boys’ and girls’ clubs of the 1910s and 1920s.45

In a wartime pep talk to garden club members in Nebraska, Mrs. Adam S. 
Wagner, the Rocky Mountain regional vice president of the National Garden 
Clubs, called for wasting no seeds, “not even one ten cent package of lettuce”; 
making certain that sufficient irrigation water would be available for Victory 
Gardens, especially when members used vacant town lots; properly handling 
the necessary insecticides and fertilizers; and anticipating the best methods 
for storing fresh produce.46

In addition to sponsoring Victory Gardens, many local garden clubs took 
over maintenance of roadside and town parks; planted trees, shrubs, and flow-
ers at military installations, including prisoner-of-war camps; and provided 
hospitals and United Service Organizations with flowers. In addition, many 
commercial nurseries contributed the trees garden club members planted as 
living memorials to fallen soldiers.47 Garden clubs reached the peak of their 
memberships, programs, and activities during World War II. While many 
clubs still exist, membership has declined, members tend to be older, and 
their activities tend to concentrate on ornamental horticulture.

The pressing need to increase the food supply for the United States and 
its wartime allies, coupled with the cumulative effect of many years of exces-
sive plowing, overgrazing, soil blowing, and water erosion, placed a renewed 
sense of urgency on restoration and conservation of soil on the High Plains. 
At the very time soil conservation districts were established, the Hays station 
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gained preeminence for its research on selecting and modifying native grasses. 
A significant, although secondary, result of that research was the creation 
of new varieties of drought-resistant and heat-tolerant grasses for lawns and 
other landscape areas.

Since the early 1930s, researchers at Hays had been testing varieties of 
grasses collected worldwide by USDA explorers. None of these foreign variet-
ies, however, proved successful for widespread restoration use on the High 
Plains. As a result, Leon R. Wenger, forage crops specialist at Hays, turned 
to experimenting with two native grasses: buffalo grass (Buchloë dactyloides 
(Nutt.) Engelm.) and blue grama grass (Bouteloua gracilis (H.B.K.) Lag. ex 
Griffiths). Buffalo grass is the dominant “short-grass” of the High Plains, natu-
rally growing up to eight inches tall, while blue grama grass dominates the dri-
est prairie land, growing up to twelve inches tall; both grasses are perennials.

From 1937 until 1943, Wenger conducted breeding experiments to mod-
ify these native grasses so they could be grown economically for restoration 
and conservation purposes. Buffalo grass posed the greater challenge: its seeds 
(burs) develop naturally virtually at ground level, making collection difficult; 
its normal germination rate is very low; and it can lie dormant for four or five 
years, depending on drought and other climatic conditions.

In the late summer of 1937, Wenger collected his first seeds, planted one 
per small pot, placed the pots in a greenhouse over the winter, and set out 
the young plants in the spring. Not surprisingly, the plants showed different 
dominant characteristics: some spread rapidly by surface runners or stolons, 
which ranged from several inches to several feet in length; some took root at 
the nodes, where blades grew out of the stems, to produce new runners; some 
vegetated more than others, its usual way of propagating since buffalo grass 
is dioecious, bearing male and female flowers on different plants; and some 
plants grew up to ten inches tall while others barely reached one and one-half 
inches.

By the summer of 1940, Wenger’s experiments involved more than 
10,000 individual plants from South Dakota, Nebraska, Kansas, and Texas. 
He selected and bred for those characteristics most desirable for different 
uses—pastures, lawns, landscape areas, and, most immediately, new military 
airfields on the plains. Wenger released his most promising cultivar, “Hays 
buffalo grass,” in 1942. A station committee of three, chaired by Wenger, 
developed standards for certifying cultivars as buffalo grass to farmers, nurser-
ies, and government agencies.

Meanwhile, after several attempts at refitting existing machinery, mechan-
ics at the station successfully rebuilt a small combine harvester. By attaching 
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a remodeled cutting bar moving at ground level, they could efficiently harvest 
the buffalo grass. Although several commercial operators copied the inven-
tion, factory-built harvesters were not manufactured until the postwar era.

In the course of his experiments, Wenger concluded that buffalo grass 
seed required special treatment to break its dormancy and increase its germi-
nation rate: soak seeds in a one-half of 1 percent solution of saltpeter (potas-
sium nitrate) for twenty-four hours, then chill at 40°F for six weeks, resoaking 
twice at two-week intervals, after which remove from cold storage and thor-
oughly dry. As a result, germination rates rose dramatically from roughly 7 to 
80 percent. For the provision of large treating tanks, refrigeration units, and 
rapid drying equipment, Wenger relied on the Army Air Forces. In fact, the 
military eventually purchased more than 60,000 pounds of buffalo grass seed, 
enough to cover about 4,000 acres of airfields.48

In time, Wenger’s federally supported research on buffalo grass would 
apply directly to ornamental horticulture. Replacing lawns of water-guzzling, 
non-native grasses with improved varieties of “water-wise” native buffalo grass 
is now considered the most efficient and least expensive way to reduce water 
consumption. Overall, however, during the New Deal and postwar eras, the 
principal source of horticultural improvements, and the outstanding example 
of federal engagement in horticulture on the High Plains, was the Cheyenne 
Horticultural Field Station.
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On Sunday, October 11, 1936, President and Mrs. Franklin D. Roosevelt 
paid a short visit to the Cheyenne Horticultural Field Station. As it 
was an unusually warm and wind-free day, they arrived in a tour-

ing car with the top down and were greeted by Superintendent Aubrey C. 
Hildreth. The presidential party then proceeded to Roundtop, a landmark 
knoll on the station grounds, to greet Civilian Conservation Corps members 
at their campsite; then it was on to inspect Fort Warren, a mile away, and 
to participate in a reelection campaign rally at the parade grounds, attended 
by a crowd of 20,000—greater by 4,000 than the population of the City of 
Cheyenne. Mrs. Roosevelt graciously accepted a basket of large chrysanthe-
mums; it was her fifty-second birthday. Although we found no record of what 
Dr. Hildreth discussed with the Roosevelts, we are assisted by a local newspa-
per report, published the day before their arrival, in which Hildreth explained 
that the station’s overall task was to introduce superior plants to the people 
and communities of the High Plains.1

11
The Cheyenne Horticultural Field Station
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The mission of the Cheyenne Horticultural Field Station fit into the pur-
view of the New Deal, although the station’s founding preceded the New 
Deal. Actually, the station came into existence not through any systematic 
analysis of regional horticultural needs but by a single act of pork barreling 
sponsored by Wyoming senator Warren on behalf of his close friend and busi-
ness associate, George E. Brimmer (1879–1956). Known as a skilled behind-
the-scenes attorney who avoided general practice and rarely went to court, 
Brimmer was a lifelong enthusiast for community beautification.2

“Pork barreling,” a phrase adapted from the medieval practice of pre-
serving salted pork in wood barrels, then distributing slabs to serfs or ten-
ants, entered the late-nineteenth-century American colloquial vocabulary to 
describe the use of general taxpayer funds for the benefit of particular areas or 
individuals on the basis of political favoritism. No one has ever surpassed the 
Honorable Francis E. Warren (1844–1929), U.S. senator from Wyoming for 
thirty-seven years and chair of the Senate Appropriations Committee during 
the 1920s, as master of the federal pork barrel.

Despite the circumstances of its establishment, the Cheyenne station 
blossomed into the leading horticultural institution serving the High Plains 
from 1930 until 1974. As an after-the-fact rationale for the station, it has 
been stated frequently and publicly that any plant surviving Cheyenne’s cli-
mate should be able to thrive anywhere on the High Plains. Among the per-
tinent statistics: Cheyenne’s elevation is 6,200 feet, with a correspondingly 
short growing season; Cheyenne holds the dubious honor of having the most 
frequent occurrence of hailstorms of any American city, averaging ten per 
year; Cheyenne is rated the fourth-windiest city in the United States, with 
an average wind speed of thirteen miles per hour; and Cheyenne temperature 
extremes, year-round, can range by fifty and even sixty degrees within twelve 
hours or less. In addition, precipitation is barely fourteen inches per year; 
while the soil, which is quite porous, has a low water-holding capacity. If hail 
is the greatest threat to horticulture in summer, the desiccating combination 
of low temperature, low humidity, limited snow cover, and wind is the greatest 
threat in winter.3

The story of the Cheyenne Horticultural Field Station begins in 1927. 
In late September of that year, Senator Warren and friend Brimmer paid an 
unannounced visit to the United States Department of Agriculture (USDA) 
Northern Great Plains Field Station in Mandan, North Dakota. Brimmer had 
been flooding Warren with background information; Warren had already met 
with Secretary of Agriculture William M. Jardine and Forest Service direc-
tor William B. Greeley in Washington, D.C. Warren had initially opted for 
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a federal nursery near Cheyenne to support forest restoration along upper 
Crow Creek and Pole Mountain, an area between Cheyenne and Laramie 
that happened to be leased to or owned by the Warren Livestock Company. 
After the senator concluded in the summer of 1927 that any new USDA 
nursery would likely be located far from Cheyenne, he provided Brimmer 
with the opening to push aggressively for a new, federally funded Central 
High Plains Field Station in Cheyenne, comparable to the Northern Great 
Plains Field Station in Mandan and the Southern Great Plains Field Station 
in Woodward, Oklahoma.4

As early as April 1927, A. L. Nelson (no relation to Aven Nelson), super-
intendent of the Cheyenne Experiment Station, which had moved to Archer 
nine miles east of town and was limited to dry-land farming, had gotten a 
hint that Brimmer and Warren were concocting something; he conveyed his 
concern to John M. Stephens, senior agriculturalist and head of dry-land agri-
culture at Mandan. Stephens replied that Nelson should well be able to give 
reasons why another field station near Cheyenne was not needed: “It seems to 
me that the Archer station, with the line of work you have going there, should 
be sufficient for the surrounding territory for some time to come. It would be 
better for your enthusiastic friends [Brimmer and his Cheyenne business com-
patriots] to assist you in getting adequate money to build up your own plant 
rather than start a new one.”5

Since Archer was a cooperative project of the USDA and the University 
of Wyoming, agricultural experiment station director W. T. Quayle objected 
“very strongly” to the idea of a new station. He conveyed the university’s 
opposition to Warren directly during a meeting, sometime in August 1927, 
in the senator’s Cheyenne office and also attended by Stephens (at the 
request of Secretary Jardine), Brimmer, and local officials. At that meeting, 
Warren promised that, while he wanted a horticultural experiment station 
in Cheyenne, he would only support something that could be reasonably 
justified. From his perspective, the station first needed the approval of both 
Wyoming and USDA officials. “As matters now stand,” Stephens reported 
to USDA headquarters, “it is a battle between the Cheyenne and the State 
people, and I hardly think we will have anything to worry about concerning 
it, as least for some time.”6

Yet, at that same meeting and after Warren’s promise, Stephens received 
more questions along a rather suspicious line: if matters could be arranged to 
satisfy the university regarding Archer, then what would a new station cost, 
and how much land and what water rights would be needed? Based on his 
experience at Mandan, Stephens came up with the figure of $100,000 for  
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construction plus the contribution of at least two sections (1,280 acres). 
Warren, Brimmer, and local officials then proceeded to show Stephens their 
intended site, approximately 2,000 acres of municipal property held for park 
expansion combined with another 240 acres of private land, located approxi-
mately six miles northwest of Cheyenne. Stephens received assurance that 
the city would purchase the private land, then deed both properties and 
water rights to the USDA at no cost.7 Stephens apparently did not know that 
Warren had already obtained Secretary Jardine’s support for special legisla-
tion to establish and appropriate monies to build and operate the new sta-
tion.8 And so it was, with preliminaries completed, that Brimmer and Warren 
inspected the Mandan station the next month, September 1927.

By then, midlevel officials at the USDA had become aware of the pres-
sure exerted by Cheyenne “business interests,” namely, by Brimmer’s barrage 
of letters and telegrams to Senator Warren and Secretary Jardine as well as to 
President Arthur G. Crane at the University of Wyoming. By December 1927, 
the USDA officials accepted the inevitability of a new station and scram-
bled to prevent existing and proposed appropriations from being deflected on 
behalf of Cheyenne. “It should be clearly and definitely understood,” wrote 
E. C. Chilcott, longtime head of the Office of Dry Land Agriculture, “that no 
one officially connected with the USDA has in any way stimulated or encour-
aged these proposed increases in appropriations [for Cheyenne].” Chilcott 
feared most of all the prospect of cutting short research at Archer on crop 
rotation and tillage methods, which had been conducted successfully for four-
teen seasons and required several more years to yield useful results.9

Since Brimmer wanted community beautification, Warren’s bill to estab-
lish the Cheyenne station provided exclusively for horticultural experiment 
and demonstration work and omitted dry-land crops, thus preserving research 
at Archer:

That the Secretary of Agriculture be, and he is hereby, authorized and 
directed to cause such shade, ornamental, fruit, and shelter-belt trees, 
shrubs, vines, and vegetables as are adapted to the conditions and needs of 
the semiarid or dry-land regions of the United States, to be propagated at 
an experiment station of the Department of Agriculture to be established 
at or near Cheyenne, Wyoming, and seedlings and cuttings and seeds of 
such trees, shrubs, vines, and vegetables to be distributed free of charge 
under such regulations as he may prescribe for experimental and demon-
stration purposes within the semiarid or dry-land regions of the United 
States.
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The bill, signed by President Calvin Coolidge on March 19, 1928, authorized 
an appropriation of $100,000. Both Secretary Jardine and President Crane 
strongly endorsed the bill during congressional hearings.10

Within a month of the bill’s passage, Chilcott from Washington and 
Stephens from Mandan were dispatched to Cheyenne. Their major challenge 
was to accommodate the senator, who kept his hands in the developing details 
until his death on November 24, 1929, and Brimmer, who, according to his 
friend Warren, had declined to stand by and let the experts do their work.11

And work there was, in securing the land, fencing the property, install-
ing an irrigation system, and building station facilities. Brimmer had skillfully 
obscured the fact that 44 acres of the most strategic private land had been 
omitted from the proposed lease agreement. As soon as Chilcott discovered 
that, he got the city to agree to institute condemnation proceedings; after 
that, on June 6, 1928, the agreement was executed, with the city leasing to 
the USDA 2,135 acres for ninety-nine years at the rate of one dollar per year, 
renewable not beyond June 30, 2126, and granting 450 acre-feet per year of 
wastewater from the municipal filtration plant on nearby Roundtop at no cost 
to the station.12

During the first six months of site development and building construc-
tion, Chilcott and other USDA specialists made regular trips to Cheyenne, 
while Stephens remained at the site virtually full-time to oversee construc-
tion. Saco Rienk DeBoer, the Denver landscape architect who had developed 
Cheyenne’s tree plan, prepared the layout for the station grounds; William 
Dubois, a preeminent Cheyenne architect, designed the buildings. Contractors 
completed staff residences, mess hall, bunkhouse, office, a combination seed, 
packing, and implement shed, two barns, storage cellar and work room, and 
garages during the first two years and constructed two greenhouses (complete 
with wire mesh screening to protect against hail) and a lathe house (used 
to acclimatize plants) during the third year. In addition, they installed over 
twelve miles of fences and, under the auspices of the Bureau of Public Roads, 
began installation of an irrigation system. A series of headgates and ditches 
leading from Roundtop reservoir was placed in time for the 1930 growing sea-
son. The completed irrigation system included roughly 2.5 miles of concrete-
lined ditches built by the Civilian Conservation Corps.13

George Brimmer insisted that experimental work begin in spring 1930, 
even if that meant postponing some construction; he sought to intimidate 
the USDA into making personnel and budgetary adjustments toward that 
end. During the week in which his friend Warren died, Brimmer visited the 
station, reviewed financial statements, and concluded—incorrectly—that 



Cheyenne Horticultural Field Station, early 1930s. Courtesy, USDA–Agricultural Research 
Service.

Cheyenne Horticultural Field Station, early 1930s. Courtesy, USDA–Agricultural Research 
Service.



The Cheyenne Horticultural Field Station       201

experimental work was scheduled to start in the spring of 1931. His misun-
derstanding sufficiently alarmed Chilcott to send Stephens to Cheyenne at 
once. After two lengthy meetings with Brimmer, Stephens reported back that 
“we will be laying ourselves open to severe criticism if we do not start the field 
work rather vigorously in the spring [of 1930], and so far as I know you are 
planning to do so.”14

As instigator of the project and the person responsible for obtaining land 
and water from the municipality, Brimmer had become the target for burghers 
who criticized the seemingly slow pace of work at the station. In particular, 
he received pressure from members of the Cheyenne Industrial Club, precur-
sor to the Chamber of Commerce, who expected the station to contribute 
more to the local economy than to community beautification. And that gave 
Brimmer a new argument for expediting work at the station: it would attract 
tourists. Cheyenne’s location as a transportation hub provided travelers with 
the rare opportunity to view experiment station work firsthand and, at the 
same time, helped fill the city’s restaurants and hotels.15

In the spring of 1929, Captain Robert Wilson, an arboriculturist who 
came from Mandan to serve as the station’s first superintendent, oversaw 
planting of the first shelterbelt. Seedlings came from Mandan, the Bessey 

Cheyenne Horticultural Field Station, late 1930s. Courtesy, USDA–Agricultural Research 
Service.
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Nursery, and the newer Forest Service nursery near Monument, Colorado. 
While construction of physical facilities took place, workers did prepare the 
grounds for orchards, vegetables, and ornamentals.16

As the order of work shifted from construction to planting, Dr. William A. 
Taylor, director of the Bureau of Plant Industry, transferred the station from 
the Office of Dry Land Agriculture to the Office of Horticultural Crops and 
Diseases, except that shelterbelt and related agronomic activities remained 
with Dry Land Agriculture. Brimmer had been advised that this would hap-
pen, and he could find no objection.17

Brimmer had not been told, however, that the administrative realignment 
provided the opportunity for hiring a professional horticulturist to supervise 
the station. USDA officials knew that Brimmer had developed a controlling 
relationship with Wilson. With the appointment of Dr. Hildreth and the 
departure of Captain Wilson, Brimmer’s interference in station management 
effectively ended.

A native of West Virginia, Aubrey Clare Hildreth (1893–1975) had grad-
uated with a degree in agriculture (horticulture) from West Virginia State 
University in 1917. After a stint as county agent, then a tour of duty overseas 

Lathe house in which tender plants were started, Cheyenne Horticultural Field Station. 
Courtesy, USDA–Agricultural Research Service.
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in the military, Hildreth returned as research fellow and instructor at the 
University of Minnesota, wrote his thesis on “Determinations of Hardiness 
in Apple Varieties and the Relation of Some Factors to Cold Resistance,” 
and earned a Ph.D. in 1926. Before taking the Wyoming position, Hildreth 
was employed at the Washington Agricultural Experiment Station, working 
on dry-land plants, and at the Maine Agricultural Experiment Station, on 
improving the native blueberry (Vaccinium angustifolium Ait.).18

Clearly, the USDA had found an experienced professional horticulturist 
to develop the research program at Cheyenne. To begin with, Hildreth orga-
nized the station’s research into four divisions of plant materials (fruits, veg-
etables, windbreaks, ornamentals) and two additional divisions that cut across 
plant lines: plant physiology and plant breeding. For each of the six divisions, 
Hildreth requested a specialist and one or more assistants. Because of smaller 
than anticipated and continually fluctuating budgets, he was able to staff fully 
only the divisions of vegetables, windbreaks, and plant breeding—and those 
not all the time. Hildreth himself headed the plant physiology division and 
directly oversaw work in fruits and ornamentals.19

Ditches showing control gate open, laterals closed, Cheyenne Horticultural Field Station. 
Courtesy, USDA–Agricultural Research Service.
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At first, Hildreth was the only Ph.D at the station; however, he encour-
aged his professional staff to pursue graduate studies. Myron F. Babb, the 
vegetable specialist, earned a Ph.D. at the University of Minnesota; James E.  
Krause, Babb’s assistant, earned a Ph.D. at Cornell University; Harold F. 
Engstrom, windbreak specialist, took graduate study at the University of 
Minnesota; Engstrom’s successor, John L. Emerson, attended the University 
of California, Berkeley; and LeRoy Powers, geneticist and plant breeder, who 
joined the staff in 1935, earned a Ph.D. at the University of Minnesota.20

The station’s support staff varied in number depending on budgets, at times 
consisting of ten, not counting seasonal laborers and Civilian Conservation 
Corps workers: plant propagator, farm foreman, herdsman, head teamster, 
tractor man, truck driver, greenhouse helper, mess cook/caretaker, janitor, 
and clerk. In the matter of personnel management, Hildreth meant to hire 
competent people, enable them to do good work, and supervise them infor-
mally. He was “so very casual,” according to a former seasonal worker, that his 
subordinates did not realize when he was teaching them.21

Hildreth created, and the station followed, roughly the same work plan 
for each of the four plant materials divisions: to collect all varieties that might 
succeed on the High Plains; to determine the adaptability of those varieties 
through field tests at the station and at cooperator sites; to select and release 
to the public those varieties considered worth cultivating in the region; to 
breed new varieties in case no suitable varieties existed to meet certain condi-
tions; to develop the most suitable cultivation practices under dry-land and 
irrigated conditions; and, concurrent with the plant materials work, to inves-
tigate the genetics of the plants and the physiology of their adaptation to 
the conditions of cold, drought, alkaline soil, dry atmosphere, and high light 
intensity characteristic of the region.22

Before leaving the station scene, Brimmer had recommended that, to 
save the salaries and expenses of two botanists to collect native seeds and 
plants, contact be made with Aven Nelson, who had already “collected speci-
mens of approximately 100,000 varieties of trees, shrubs, flowers and grasses 
in the State of Wyoming.”23 Although the purpose of a university herbar-
ium is different than that of a horticultural experiment station, Hildreth and 
Nelson ended up doing considerable collecting together. In 1932, for exam-
ple, they visited Granite Canyon, Dale Creek, and Crow Creek in southeast-
ern Wyoming and the Sandhills near Ellsworth, Nebraska. For two months 
that summer, Hildreth contracted with Nelson—by then a sprightly seventy-
three—which resulted in a collection of over 200 different species, all even-
tually planted at the station. All professional staff at the station consistently 
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sought out native varieties for possible cultivation, either alone or crossbred 
with non-native varieties.24

The station secured seeds and plants from the world over, through vari-
ous USDA divisions; directly from commercial seed houses and nurseries, 
experiment stations, botanic gardens, and arboreta; and from individuals liv-
ing within and beyond the boundary of the High Plains. To be sure, many 
plant materials came from botanists and horticulturists through the nearby 
land-grant colleges. In addition, the station accession log reveals that by the 
1930s, at least a dozen nurseries along the Front Range were contributing 
plant materials. Most notable were W. W. Wilmore Nurseries in Wheatridge, 
Rockmont Nursery in Boulder, Loveland Nursery and Orchard, and Northern 
Colorado Nursery in Fort Collins—all in Colorado. Outside the region, but 
within the High Plains states, were Hansen Nursery in Brookings and Gurney 
in Yankton, South Dakota; Plumfield Nurseries in Fremont and Marshall 
Nursery in Arlington, Nebraska; and Willis Nursery in Ottawa near Topeka, 
Kansas.25

With the grounds prepared for cultivation in 1929, actual planting of fruit 
trees began for the dry-land orchard in 1930 and for the irrigated orchard 
in 1931, altogether about 100 acres located near the east entrance to the 
station grounds. In his summary of thirty years of research, written after he 
left Cheyenne, Hildreth noted that more than 2,000 fruit varieties had been 
tested through the station. Again, understand that by “variety,” the horticul-
turist means a “sport” or plant that exhibits some striking variation from its 
parent stock, not a “variety” in the way a botanist might use the term “subspe-
cies.” In the case of the Wealthy apple (Malus pumila Mill. cv. “Wealthy”), 
still popular in Hildreth’s day, researchers created a number of specimens for 
particular characteristics such as cold resistance and assigned each a unique 
number but did not name them as a separate “sub-variety.” Still today, even 
from the best commercial nurseries, one is never sure, for example, whether 
a specimen of Malus pumila Mill. cv. “Haralson” is truly the cultivar by that 
name or a further subdivision one might call a “sub-cultivar.” For the varied 
and difficult growing conditions on the High Plains, these seemingly minor 
nomenclatural distinctions can make the difference between thriving and sur-
viving and sometimes between survival and death.26

Fruit research at Cheyenne took place on the generally accepted premise 
that large commercial orchards were impractical for the High Plains but that 
fruit could be grown for home use and local markets. Hildreth’s plan called 
for planting at least three specimens with similar characteristics and, when 
loss occurred, to replant during the next growing season. In practice, more 



206       The Cheyenne Horticultural Field Station

or fewer trees of a single variety were planted; generally, fewer than three of 
a variety survived. Hundreds of apples and pears were planted through 1945, 
with plums and cherries planted through 1949. Only an occasional fruit tree 
remains because the orchards were uprooted and the land cleared to make 
way for the new emphasis on grassland research.

During the station’s horticultural heyday, however, varieties placed in the 
orchards generally resulted from grafting onto rootstocks. In the case of apples 
and crab apples, the preferred rootstocks were hardy crab apple cultivars such 
as Malus ioensis (A. Wood) Britt. cv. ‘Dolgo,’ then Prunus americana Marsh. 
for plums, Prunus cerasifera J.F. Ehrh. or Prunus Mahaleb L. for sour cherries, 
and rootstocks unknown for pears. To ensure pollination, the station brought 
in several hives of honey bees to supplement native bees and other pollinating 
insects.

Initially, researchers planted fruit trees fifteen feet apart within rows and 
thirty feet between rows. In 1942 every other tree in the rows was removed to 
make tractor cultivation easier and, incidentally, to conserve more moisture. 
The dry-land orchard received no irrigation, not even in the driest years; 
the irrigated orchard received two heavy applications, in midsummer and 

Irrigated orchard with alfalfa between tree rows, Cheyenne Horticultural Field Station. 
Courtesy, USDA–Agricultural Research Service.
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late fall. No fertilizers were used on either orchard, but both were sprayed 
against coddling moth and canker worm. Fire blight, the pervasive bacte-
rium (Micrococcus amylovorus) that attacks especially apples and pears, rapidly 
turning their leaves brown, was controlled by pruning infected trees. In fact, 
regular and severe pruning occurred on all fruit trees to record better bloom 
and yield information. Any produce went to station employees and to local 
charities for distribution to the needy.27

Of the more than 400 varieties of apples and crab apples tested, around 
150 failed. Among those that survived, researchers identified thirteen apples 
and six crab apples hardy and adaptable enough to recommend for home and 
local market use.28 Of the apple varieties, Cortland, Haralson, Red Duchess, 
Redant, and Wealthy remain available commercially, although some only from 
specialty nurseries. Of the crab apples, Columbia and Dolgo remain available, 
with Dolgo perhaps the most suitable to the High Plains.

Although sweet cherries do not thrive on the High Plains, Hildreth and 
staff undoubtedly knew about the early orchardists in northern Colorado 
experimenting with sour or pie cherries (Prunus cerasus L.). Of the twenty-one 
horticultural varieties that grew at the station, researchers recommended four 
that remain available today: Early Richmond, English Morello, Meteor, and 
Montmorency. In addition, building on the work of Niels Hansen, Hildreth 
crossed the western sand cherry (Prunus pumila L. var. besseyi (Bailey) Gl.) with 
varieties of the Nanking cherry (Prunus tomentosa Thumb.) in the continuing, 
although unsuccessful, search for a commercially viable cherry adapted to 
dry-land cultivation.29

Of nearly 200 additional varieties of Prunus tested, the hardiest were vari-
eties of native plum (Prunus americana Marsh.) crossed with varieties of the 
Japanese plum (Prunus japonica Thunb.). Among those hybrids, four can still 
be purchased through specialty nurseries: Fiebing, La Crescent, Pembina, and 
Tecumseh. The station received for testing more than 50 varieties of pears 
(Pyrus L), like plums, part of the rose family. Some varieties came from north-
ern China; fewer than half survived at Cheyenne, and none could be recom-
mended for home and garden on the High Plains.30

Compared to the orchard fruits, the small fruits—currant, gooseberry, 
raspberry, and strawberry—showed far better results. Among varieties tested, 
Red Lake currant as well as Pixwell and Red Jacket gooseberry can still be pur-
chased commercially. Most notable, breeding work on raspberries and straw-
berries eventually resulted in the release of four new varieties still available 
from specialized commercial nurseries: Pathfinder and Trailblazer raspberries 
and Fort Laramie and Ogallala strawberries.
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When Hildreth and Powers began their research in 1932, no commercial 
variety of strawberry existed that could withstand the climate of the High 
Plains. During a period of nearly fifteen years, but especially from 1935 until 
1945, Powers collected more than 42,000 specimens of the “native Rocky 
Mountain strawberry” (Fragaria virginiana Duchesne) from 1,100-plus loca-
tions in Wyoming and Colorado, as well as in Montana, New Mexico, and 
Utah. None of these specimens was suitable for commercial use, mainly 
because of their small fruit but also as a result of their uneven qualities. By pol-
linating these hardy natives with three commercial cultivars—Gem, Dorsett, 
and Fairfax—Powers did manage to create flavorful, attractive, and hardy 
varieties suitable for the High Plains.

Powers conducted similar experiments with raspberries, using the native 
Rubus idaeus L. to inculcate hardiness and commercial varieties to breed for 
size and other qualities. Raspberries alone occupied nearly ten acres at the 
station. Given the high cost of such research, the Cheyenne creations went 
primarily to provide commercial nurseries with hardy parental material.31

The greater part of station research took place with vegetables, with more 
than 8,000 varieties tested at Cheyenne and on cooperating farms, ranches, 
and experiment stations throughout the High Plains. Because of the relatively 
large number of varieties in each species, the likelihood of finding suitable 
varieties was the greatest. Concerning annuals, researchers sought out variet-
ies that could survive the climate extremes; for biennials and perennials, they 
looked for varieties that could survive climate extremes aboveground during 
growing seasons and belowground through dormancy. Varieties attracting the 
greatest interest were those that matured with little or no irrigation—for exam-
ple, asparagus, beets, cabbage, carrots, cucumbers, onions, orach, parsnips, 
pumpkins, rhubarb, rutabagas, spinach, squash, Swiss chard, and tomatoes. In 
addition, the hardy perennials such as asparagus, chives, and rhubarb matured 
before the last frosts of spring, while varieties such as beets, cabbage, carrots, 
cauliflower, kale, parsnips, rutabagas, and turnips prolonged the season beyond 
the first frosts of fall. Furthermore, several root vegetables as well as potatoes 
and tomatoes seemed to recover well from the ravages of the inevitable hail.32

Under pressure to start experiments, with the station under construction 
and no horticulturist on staff, Captain Wilson had secured enough vegetable 
seeds and seedlings from Mandan to plant the first five-acre plot. He had 
not realized, however, that the selected site contained a heavy infestation of 
whitetop (Cardaria draba (L.) Desv.), a noxious weed difficult to eradicate 
because of its spreading underground roots. As a result, combined with an 
early hard frost, the first-year harvest was of no practical value.33
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During the 1931 growing season, Myron F. Babb oversaw plantings of more 
than 650 varieties of vegetables, and visiting horticulturists planted another 
133 varieties of beans and 35 varieties of Jerusalem artichoke (Helianthus 
tuberosus L.), a species of sunflower that produces potato-like tubers that taste 
somewhat like artichoke. By means of parallel plantings in 1932, Babb illus-
trated that vegetables under irrigation yielded four to eight times more pro-
duce than dry-land yields and were more valuable economically, even after 
taking into account the higher costs of irrigated cultivation.34

In searching for ways to lengthen growing seasons, Babb conducted 
research on how best to prepare young plants as they were moved from pro-
tected environments such as hotbeds, cold frames, and greenhouses into 
unprotected gardens and fields. His doctoral dissertation, completed while 
he worked at the station, compared the traditional method of “hardening off” 
with the newer method of “forcing” plants. By “hardening off,” he meant slowly 
weaning young plants from artificially high moisture and warm temperature 
conditions before transplanting them into gardens or fields. By “forcing,” he 
meant artificially supplying plants with supplementing nutrients, maintaining 
optimal temperature and moisture conditions until they could be transplanted 
safely. Babb concluded that most vegetables respond better to forcing than to 
hardening off, although horticulturists today tend to combine both methods, 
especially when trying to grow warm-weather, long-season vegetables on the 
High Plains.35

Because of the overwhelming popularity of the tomato, Babb maintained 
testing of approximately 400 varieties over a period of several years. He rec-
ognized, however, that no single variety could do well under the varied condi-
tions of all sections of the High Plains. Since the extent of his experimenting 
meant not every variety could be observed and tested in a single season, Babb 
did grow the same well-known, commercial varieties each year as standards 
by which to judge the performance of all varieties. Among them, the Bison, 
Bonny Best, Earliana, and Marglobe varieties remain available from specialty 
houses. Generally speaking, most commercial varieties did not consistently 
set fruit either because of the penetrating summer heat or because the time 
needed for their maturity was too long.

To help overcome those obstacles, Babb obtained, through the USDA 
Division of Foreign Plant Introductions, a number of varieties that matured 
considerably earlier, although their fruit size and yields were less than the 
standard varieties. H. O. Werner at the agricultural experiment substation in 
North Platte worked jointly with Babb, most notably on the Danmark tomato 
variety obtained from a seed company in Grimstad, Norway. Danmark proved 
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among the best varieties in setting fruit under extreme climatic conditions 
and the earliest variety to produce fruit acceptable for the commercial market. 
In addition, by importing relatively hardy varieties from places such as Siberia 
and pollinating them with the more common varieties, Babb and his succes-
sors managed to breed and release three new varieties—Alpine, Colorado 
Red, and Highlander—of which only the last is still available.36

Even if Babb had succeeded in creating a frost-resistant tomato, which 
he did not, obstacles remained to growing this plant successfully on the High 
Plains. At Hays, for example, with a longer growing season and lower elevation 
than Cheyenne, thirty-two varieties in 1938 succumbed to light frost shortly 
after they were moved into the fields. A second planting suffered severe hail 
damage, followed by an invasion of gray blister beetles that destroyed the first 
sets of blossoms. Field workers sought to hand-pick the beetles that appeared 
in waves throughout the remainder of the growing season. Despite decima-
tion from hail, beetles, and grasshoppers, enough plants survived to study the 
effects of pruning and shade and to ascertain that the best variety for western 
Kansas was the Valiant, an indeterminate variety producing six- to eight-
ounce-sized, globe-shaped fruit within roughly eighty days of transplanting. 
Indeterminate means a plant that grows continuously from all branches as 
long as it is alive and that is not self-pruning by ending growth in its flowering 
stalks.37

With the coming of World War II, station staff accelerated coopera-
tive efforts to discover and recommend vegetables that did best, especially in 
Victory Gardens. Among lesser-known varieties, Babb had field tested orach 
(Atriplex hortensis L.) as a substitute for spinach. He found that orach, which 
tastes somewhat like spinach when cooked, was easily cultivated, exception-
ally drought-resistant, and tolerant of alkaline soils. Orach starts seed stalk 
formation early, unlike spinach, which tends to “bolt,” or run to seed, before 
the plant has grown enough to produce quality leaves; orach continues to put 
out large, tender leaves on the upper portion of the plant. Orach can grow up 
to six feet tall, providing a continual supply of greens throughout the growing 
season, and it produces an abundance of seeds that can easily be saved for the 
next season.38

Meanwhile, LeRoy Powers, the station geneticist, developed an early-
maturing squash, Curcubita pepo cv. “Early Cheyenne pie pumpkin,” which 
was just large enough to make one pie, although too small for the canning 
trade. He had selected early-maturing specimens of the commercial New 
England pie pumpkin, then inbred them by self-pollination for six generations 
until he had created a uniform fruit and plant type. In addition, as with the 



Breeding tomatoes, Cheyenne Horticultural Field Station. Courtesy, USDA–Agricultural 
Research Service.

Portion of ten-acre breeding plot for early-maturing tomatoes, Cheyenne Horticultural Field 
Station. Courtesy, USDA–Agricultural Research Service.



Breeding early strain of pie pumpkin, Cheyenne Horticultural Field Station. Courtesy, 
USDA–Agricultural Research Service.

Vegetable variety test plots, Cheyenne Horticultural Field Station. Courtesy, USDA–
Agricultural Research Service.



Frost covers for breeding melons, Cheyenne Horticultural Field Station. Courtesy, USDA–
Agricultural Research Service.

Asparagus trial plots, Cheyenne Horticultural Field Station. Courtesy, USDA–Agricultural 
Research Service.
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fruits, station staff conducted studies on the effect of climate and storage on 
the vitamin content of vegetables; similar investigations took place on the 
carotene content of carrots.39

For the home gardener in Wyoming, Babb published what would become 
the standard reference manual, later expanded to include the entire Rocky 
Mountain region. Following a practical introduction to the location of gar-
dens, seed selection, and cultivation, Babb set forth an annotated list of 
vegetables that, because they thrived at Cheyenne, were likely to do well 
throughout the High Plains. Babb classified this group as suitable for dry-land 
gardening (cultivar name given on varieties Babb tested, which are still com-
mercially available):

Perennial vegetables: asparagus Mary Washington, horseradish, garlic, 
rhubarb

Cabbages: cabbage Golden Acre, cauliflower, broccoli

Potherbs: collards, kale Dwarf Curled Siberian, spinach (substitute Swiss 
chard 

Lucullus for elevations above 6,000 feet)

Beets: root, section, leaf, Cheyenne Horticultural Field Station. Courtesy, USDA–
Agricultural Research Service.



Cauliflower plant ready to tie, Cheyenne Horticultural Field Station, September 1939. 
Courtesy, USDA–Agricultural Research Service.



Seedbeds, Cheyenne Horticultural Field Station. Courtesy, USDA–Agricultural Research 
Service.
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Salads: lettuce Grand Rapids and Boston, parsley

Root crops: beet Detroit Dark Red, carrot, radish, rutabaga, turnip

Bush bean Pencil Pod Black Wax and peas

Tomato

Squashes: winter squash Golden Hubbard, summer squash, pumpkin Early 
Cheyenne, cucumber

Corn: Sweet corn Pickaninny (below 6,000 feet)

Onions: Spanish Early Grano (below 6,000 feet)

In the opinion of the Cheyenne researchers, the flavor and quality of veg-
etables grown at high altitude surpassed those grown at lower elevations and 
in warmer climates.40

While research on fruits and vegetables aimed to improve home and local-
market gardening, research on ornamentals and trees intended to make home 
and community more attractive. In the wake of the Great Depression, many 
rural families clearly could no longer pick up and leave their homes. Instead, 
Hildreth and others observed that rural families decided to put down firmer 
roots by planting their surroundings, making their homes more conducive to 
comfortable living.41

Of over 1,300 varieties of woody ornamental perennials tested for 
adaptability through the station, Hildreth seemed most interested in about 
57 varieties deemed most suitable for use as hedges: varieties of pea shrub 
(Caragana arborescens and Caragana microphylla from Siberia and northern 
China, respectively), cotoneaster (Cotoneaster acutifolius, Cotoneaster lucidus, 
and Cotoneaster racemiflorus soongoricus, also from Asia), cinquefoil (Potentilla 
parvifolia cv.”Farreri”), chokecherry (Prunus virginiana var. demissa), buck-
thorn (Rhamnus cathartica [common] and Rhamnus davurica from Japan and 
Korea), and lilac (Syringa x persica). In addition, Hildreth created a hardy 
variety of privet, Ligustrum vulgare cv. “Cheyenne,” still commercially avail-
able. Although privet was the most common American hedge plant at the 
time, Hildreth’s release appeared to be the first drought-resistant and alkaline- 
tolerant variety.42

Seeking to promote the ornamental use of hardy plants, Hildreth collected 
over 700 different varieties of herbaceous (non-woody) perennials. In addition 
to their ability to withstand the combination of cold, wind, and low humid-
ity, many of these perennials bloomed from early spring until late fall. Among 
them, the chrysanthemums attracted the most public attention. Indeed, the 
golden-centered, white-rayed ox-eye daisy (Chrysanthemum leucanthemum L.), 
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escaped from cultivation, is now commonly found along roads and ditches on 
the High Plains.

During the station’s heyday, researchers conducted trials of more than 
1,000 varieties of chrysanthemums, covering over two acres at the station; at 
the same time, they oversaw cooperative tests at Denver city parks, at experi-
ment substations in Colby and Hays, Kansas, and at commercial nurseries 
nationwide. Hildreth and his successor, Gene S. Howard, would release more 
than 45 varieties of the Cheyenne Hardy Mum—all bred to bloom early for 
short growing seasons and to survive harsh winters. Again, the greatest value 
of these new releases was as parental material for commercial nurseries, which 
themselves could not absorb the research and testing costs.43

Keeping in mind that protection against wind is prerequisite for any hor-
ticulture on the High Plains and that the cultivation methods for starting 
trees on the High Plains were more similar to horticulture than to forestry, it 
made sense to have shelterbelts as a major topic of research at the Cheyenne 
Horticultural Field Station. To be sure, work on trees and shrubs had been 
taking place at Hays since 1901 and at Akron since 1909. In addition, the 
USDA Bureau of Plant Industry had been testing trees for adaptability at its 

Flower beds, ornamental plantings, Cheyenne Horticultural Field Station, 1930s. Courtesy, 
USDA–Agricultural Research Service.
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stations in North Platte, Nebraska, and Ardmore, South Dakota (on the state 
line just north of Crawford, Nebraska), since 1907 and 1916, respectively. 
Supported in part by Clarke-McNary appropriations, the Forest Service had 
been growing seedlings for both mountains and plains in its Halsey, Nebraska, 
and Monument, Colorado, nurseries.

In 1930 the USDA transferred both shelterbelt stock and its agreements 
with cooperators on the High Plains from Mandan to Cheyenne. That move 
accelerated the cultivation and trials of both native and foreign trees and 
shrubs at Cheyenne and led to the establishment of an arboretum, a plot set 
aside for the cultivation and exhibition of trees and shrubs.44

With the cessation of shelterbelt operations at Mandan, its chief arbori-
culturist, John L. Emerson, transferred to Cheyenne where he introduced the 
technique of inter-planting seedlings with fast-growing annuals—sunflowers, 
sorghums, field corn, and hemp. In addition to providing summer protection 
against desiccating winds, these temporary windbreaks tended to collect snow 
during the winter, thereby providing added moisture during the early spring.45

During 1935 alone, Emerson oversaw the propagation of more than 1.3 
million trees and shrubs, representing 128 different species and 688 varieties, 
most unknown to the region’s commercial nurseries. He selected approxi-
mately 200 of those varieties for further testing and observed that, for optimal 
growth and broadest protection, shelterbelt trees and shrubs needed to be 
planted farther apart than had been the custom. Among deciduous trees, 
the Siberian elm (Ulmus pumilla L.) proved the outstanding species for dry-
land shelterbelts, while among conifers, the ponderosa pine, red cedar, and 
Colorado blue spruce remained the favorites.46

Perhaps more so with trees and shrubs than with the other plant materi-
als divisions, the station relied on cooperators to ascertain whether prom-
ising plantings could really thrive throughout the region. Emerson oversaw 
experimental shelterbelt plantings at nearly 500 locations throughout the 
High Plains, except in western Nebraska, where much work had already been 
done. The station supplied to cooperators free of charge the nursery stock, 
landscape plans, and instructions for planting and maintenance. The coop-
erators, in turn, agreed to follow the instructions, pay for transportation of 
nursery stock from Cheyenne, and provide the land, necessary fencing, labor, 
and equipment for planting and maintenance. County agents often assisted 
station staff in the selection of cooperators.47

In general, cooperators planted shelterbelts around their homes and 
outbuildings. Station staff planned to inspect the shelterbelts regularly, but 
a combination of budget cuts, material shortages, and staff absences during 
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wartime meant such visits did not occur. When Gene Howard visited some of 
these sites in the late 1950s, he discovered that he had been the first station 
visitor in fifteen years or more.48

Despite the difficulties of wartime and its aftermath, horticultural work 
did continue at the Cheyenne station. Encompassing all four divisions of plant 
materials, LeRoy Powers expanded his work on certain methods of genetic 
research begun at the University of Minnesota while Hildreth and others 
investigated ways to cope with iron deficiency, or chlorosis. That condition 
affects plants not acclimatized to highly alkaline soils and manifests itself 
when leaves become pale green, yellow, or brown, causing death in the most 
severely affected plants. Clearly, the best approach was to avoid species and 
varieties susceptible to chlorosis. The next-best approach, proven by trials 
overseen by Hildreth at the Denver parks, was the application of iron salts 
(ferric ammonium citrate) either by spraying leaves, getting into root zones, 
or injecting into tree trunks.49

The distinction between divisions of plant materials was not always hard 
and fast. Some ornamental trees and shrubs made good shelterbelts; commonly 
used shelterbelt varieties made good shade trees; and fruit trees, small fruits, 
and even some vegetable varieties worked as part of shelterbelts. Regardless of 
plant divisions, researchers at Cheyenne aimed first and foremost to demon-
strate to the public the horticultural possibilities on the High Plains, but never 
at the expense of a better understanding of the overall nature of plants.

Fatigued by continuing budgetary deficiencies, Hildreth took retirement 
under the federal system in 1959 and accepted the invitation to take charge 
of the Denver Botanic Gardens, recently relocated to its present site. Not 
long afterward, the USDA made several attempts to close the station, for both 
financial and programmatic reasons. Each time, the Wyoming congressional 
delegation successfully prevented closure.

Lawrence A. Schaal, a specialist on potatoes, succeeded Hildreth as sta-
tion superintendent; in 1964 he was followed by Gene Howard (1915–1999). 
An Oklahoma native and graduate of Southwestern State Teachers College at 
Weatherford (now Southwestern Oklahoma State University), Howard had 
moved to Cheyenne to work at the Frontier Refinery; in 1947 he was hired as 
field foreman by Hildreth, who saw in him a keen observer. Howard used data 
collected through the station as the basis for his master’s thesis on shelterbelt 
trees and shrubs grown under dry-land culture on the High Plains, completed 
in 1961 at the University of Wyoming. Then, after twenty-five years at the 
station, Howard received the assignment of overseeing the transition from 
horticulture to grasslands research.
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Chlorotic leaves, Talisman Rose: (1) no chlorosis, (2) some dark veins, (3) very chlorotic red 
edges on young leaves, (4) severe chlorosis, Cheyenne Horticultural Field Station. Courtesy, 
USDA–Agricultural Research Service.

Although the sequence of actions leading to the transition is obscure, cer-
tain aspects are clear: for some time, the Bureau of Plant Industry had wanted 
to close the station, its lack of enthusiasm perhaps stemming from the politi-
cal motive underlying the station’s establishment. To preserve the station,  
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grasslands researchers within the USDA sought to shift the station’s mission. 
Their success can be attributed in great part to the active outside support 
of U.S. senator Gale W. McGee, a former University of Wyoming history 
professor. Both McGee and his Wyoming colleague in the Senate, Clifford P. 
Hansen, a rancher, viewed the new mission as an opportunity to better serve 
their rangeland constituents.50

By 1974, all horticultural plantings had been moved to other USDA facil-
ities or destroyed, except for landscaping around station buildings and the 
arboretum. According to a 1974 inventory, the arboretum covered about forty 
acres and contained 851 tree and shrub specimens. Since then, the arboretum 
has been pretty much abandoned, with the number of specimens reduced to 
less than half. Occasional harrowing by station staff has helped control weeds, 
and the voluntary work of one station employee in particular has ensured the 
survival of several specimens. Recent station research leaders, headquartered 
in Fort Collins, have allowed commercial horticulturists to collect seeds and 
take occasional cuttings from the arboretum.51

As a result of feature stories about the former Cheyenne Horticultural 
Field Station in regional newspapers, three former Colorado State University 
horticulture students who had worked at the station organized a small group 

High Plains Grasslands Research Station, 2007. Courtesy, Ronald K. Hansen.
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of individuals from the Cheyenne Botanic Gardens, commercial nurseries, 
and local, state, and federal agencies to provide basic maintenance at the 
arboretum. With support of the USDA through the Wyoming State Forestry 
Division, the group commissioned a master plan for the arboretum. The plan 
set forth a series of steps to preserve existing plants, make the arboretum 
accessible to the public, and allow it to serve once again as a source of use-
ful horticultural knowledge to the increasingly urban population of the High 
Plains.

Whether the arboretum will be revitalized and whether the station’s 
remaining horticultural facilities will be preserved as a historic site remains 
uncertain. What is known, however, is that even before the station’s mission 
shifted to grasslands, horticulture on the High Plains had moved in a further, 
decidedly ornamental direction, promoted by local efforts and the emerging 
“green industry,” in response to the unaesthetic aspects of urban development 
combined with the ever-present shortage of water.
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The Lower Downtown Development District, affectionately known as 
LoDo, is a vital, attractive, and trendy part of contemporary Denver. 
Created in the late 1980s, the district has spurred a highly successful 

voluntary effort to balance economic growth and historic preservation. Amid 
the district’s chic restaurants, sports bars, elegant boutiques, and loft apart-
ments, the Rocky Mountain Seed Company building looks pretty much as it 
did when founded in 1920. Sales now depend mainly on wholesale and corpo-
rate buyers; until the summer of 2007, the home gardener or, more precisely, 
the weekend horticulturist could still purchase seeds by the packet off the 
racks or by weight out of the oak drawers and bins that lined the walls of this 
vestige of Denver’s preeminence as the agricultural and horticultural center 
of the Rocky Mountain Empire. (Because of limited loading space downtown, 
new owners moved the company to north Denver.)

Some might attribute the decline in retail sales at Rocky Mountain Seed 
to the advent of regional upscale firms such as Seeds of Change and Seeds 
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Trust/High Altitude Gardens. Kenneth Vetting, the founder’s grandson and 
recent owner-manager, offers another explanation: the growth of suburbia 
with smaller residential lots and thus less space for planting.

Gone are the fruit orchards, and traditional home vegetable gardens are 
seldom seen. And although sometimes hidden by the maze of unattractive high-
ways and real estate developments, there has been a deliberate effort, through 
landscaping, to ameliorate the conditions for healthful living in the cities and 
suburbs of the Front Range. Leadership of this effort has come from local gov-
ernment, local voluntary groups, and the Cooperative Extension Service (CES) 
in partnership with the “green” industry. The “green” industry includes nurs-
eries, greenhouses, sod farms, and retail garden centers as well as landscape 
architects, arborists, and landscape and other plant-care professionals.

Between 1950 and 1980, the population of the six metro Denver counties 
increased 263 percent, from 615,635 to 1,618,461. In view of these statistics, 
combined with the ever-present scarcity of water and the fact that nearly half 
of all domestic water consumption went for irrigating lawns, it is not surpris-
ing that the initiative for water-conserving landscaping came from the Denver 
Board of Water Commissioners. The immediate cause for action was an espe-
cially severe drought in the summer of 1977. After much conversation, Bill 
Miller, manager of Denver Water, as the board became popularly known, and 
Jim Grabow, president of the Associated Landscape Contractors of Colorado, 
established a joint committee on water conservation in early 1981. Its task 
was twofold: to create a demonstration garden, showing that by careful selec-
tion of plants using small amounts of water, one could have a successful and 
attractive yard; and to carry out a public education program that would stimu-
late and engage broad public support for “water-smart” landscaping. Notable 
members of the initial committee were John Wilder, conservation manager for 
Denver Water; Donald H. Godi, landscape architect; Larry Keesen, irrigation 
systems designer; Larry Watson, nurseryman; Gene Eyerly, horticulture con-
sultant; and James R. Feucht, extension professor of horticulture at Colorado 
State University.

With financial contributions from local landscape contractors, the com-
mittee established a demonstration garden on one-third acre along the south-
west side of Denver Water’s administration building (between Eighth and 
Twelfth avenues, just east of I-25). Dedicated in spring 1982, the garden now 
surrounds the building and displays more than 200 varieties including trees, 
shrubs, ornamental perennials, and test plots of water-wise turf grasses.

To describe the landscaping approach used in the demonstration garden 
and to define that approach through an educational program, the commit-
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Denver Water’s demonstration xeriscape garden. Courtesy, Colorado WaterWise Council.

tee invented the word “xeriscape.” Trademarked by Denver Water, xeriscape 
comes from “xeric,” derived from the classical Greek word for arid condi-
tions. The committee defined xeriscaping as “water conservation through cre-
ative landscaping” and adopted seven principles of xeriscaping that are still in 
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use: plan and design from the start, create practical turf areas using drought-
 resistant grasses, select low-water-requiring plants, use soil amendments such as 
compost or manure, use mulches such as woodchips to reduce evaporation and 
keep the soil cool, irrigate efficiently, and properly maintain the landscape.1

Since the early 1980s, xeriscaping has spread rapidly. In Colorado, for 
example, demonstration gardens can now be found not only along the Front 
Range but also in several small towns on the eastern plains; and local nurs-
eries are featuring more and more plants requiring no irrigation once estab-
lished. Beyond the High Plains, xeriscaping has become especially popular in 
California and the Southwest. “Xeriscape” has found its way into the Oxford 
English Dictionary (fifth edition, 2002): “a style of landscape design suitable 
for arid regions, which aims to minimize the need for irrigation and other 
maintenance by the appropriate choice of plants and other features; a garden 
or landscape designed in this way.” The word may be new, but the approach 
is at least as old as classical Greece, itself an arid region.

To be sure, xeriscaping does not mean digging up lawns and replacing 
them with gravel. At elevations below 6,000 feet, it does mean replacing 
humid-climate Kentucky blue grass (Poa pratensis L.) with semiarid-climate 
buffalo grass (Buchloë dactyloides (Nutt.) Engelm.) or the newer blends of 
drought-resistant varieties of fescues and bluegrass. The Rocky Mountain 
Seed Company was the first commercial seed house to sell buffalo grass, from 
which it still can be purchased in small or large quantities.

Colorado Cooperative Extension Service stands at the forefront of carry-
ing the xeriscape message. Since the mid-1950s, Colorado CES has success-
fully adapted its programs and activities to serve the horticultural interests 
and requirements of city dwellers, suburbanites, and, most recently, exurban-
ites living beyond suburbia in the counties. By the late 1990s, exurbanites 
with their one- to seventy-acre “ranchettes,” many with horse corrals, made 
up the fastest-growing segment of CES clientele.2

Positioning Colorado CES as a leader in urban horticulture was the major 
task of James R. Feucht, Colorado State University’s representative to the 
1981 xeriscape committee. A Denver native, Feucht had worked as a summer 
field assistant at the Cheyenne Horticultural Field Station during the 1950s, 
graduated from Colorado State University, and earned a Ph.D. in horticulture 
(arboriculture) at Michigan State University. He taught in the East before 
returning to Colorado State in 1966. Feucht was headquartered in Denver 
rather than on the Fort Collins campus until his retirement in 1994. He 
served as specialist to urban-county CES agents trained as horticulturists, not 
as agriculturists as was the case in the rural counties. He worked closely with 
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the green industry, conveying campus research as well as training industry 
workers in landscape management. For the general public, he wrote a weekly 
column in the Rocky Mountain News.

During Feucht’s tenure as extension professor, the population of metro 
Denver more than doubled. He provided this most recent wave of immigrants 
with information on what early settlers had learned through trial and error, 
namely, that “gardeners who are patient, know how to select plants that will 
do well, and manipulate the soil and microclimate will be amply rewarded.” 
The undeniable fact, in his judgment, is that “Colorado grows the nation’s 
best lawns, top-quality cut flowers and excellent vegetables.” Newcomers 
needed to recognize that in Colorado’s arid climate, “low humidity, fluctuat-
ing temperatures, heavy calcareous soils and drying winds often restrict plant 
growth more than low temperatures [do].” That answers a question often 
raised by immigrants from northern states such as Minnesota and Wisconsin, 
who wonder why trees that grow well back home do so poorly in Colorado.3

Feucht outlined the major obstacles to successful gardening along the 
Front Range and provided useful suggestions. To begin with, the region’s 
notoriously clayey soils make for poor aeration, thus limiting the amount of 
oxygen needed for root growth. Simply adding water makes the soils even 
heavier, so Feucht recommended adding organic material such as peat moss 
(sphagnum) and manure to make them lighter. While a moderate amount of 
organic material improves soils, a large amount leads to the gradual accumu-
lation of natural salts. Such salts can damage roots under conditions of rapid 
evaporation, when soils lose the porosity to allow salts to leach away. For 
all except the most extreme conditions of salinity, evidenced by the whitish, 
calcified alkali flats scattered on the High Plains, Feucht recommended the 
selection of plants tolerant of soils with an acidity/alkalinity measurement 
greater than pH 6.5. (Neutral is pH 7; less than pH 7 is acid, more than pH 7 
is alkaline.)

Complicating the region’s soil conditions is the presence of high amounts 
of iron, as evidenced by the dominant red color of the soil. While plants do 
require iron, the iron contained in the soils is in a form plants cannot absorb, 
which explains why so many non-native plants suffer from iron deficiency, or 
chlorosis, as exemplified by the yellowing of their leaves. The preferred solu-
tion, again, is to use only alkaline-tolerant plants.

Newcomers must also recognize that on the High Plains there are no 
“normal” years or “average” seasons. Heavy late-spring snows can break tree 
limbs, making plants susceptible to disease; subfreezing temperatures can 
destroy blossoms, preventing fruiting if not outright destroying plants. The 
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choice is between fast-growing, brittle trees and slow-growing, limber trees 
and between plants generally native or acclimatized, which bloom late, and 
plants generally from milder climates, which bloom early. Similarly, for early-
fall frosts, if we choose warm-climate plants such as the tomato, which cannot 
be put out until all danger of spring frost is past, it is problematic whether we 
can harvest before the first frost in the fall. Growing seasons along the Front 
Range vary from 120 days in Cheyenne to 144 days in Fort Collins and 162 
days in Denver. In contrast, Laramie averages 75, Scottsbluff 131, and Hays 
172 frost-free days.4

Consistent with the trend toward urban horticulture, Colorado became 
the third state in the nation to join the Master Gardener program, started 
in 1972 by David Gibby, CES agent in King and Pierce counties (Seattle), 
Washington. Introduced to metro Denver and organized by Feucht and urban 
horticulture extension agents, the program trained and certified volunteers to 
assist CES staff in providing reliable information to home gardeners. Besides 
answering questions called into extension offices, Master Gardeners taught 
horticulture to garden and civic clubs, helped with tree plantings sponsored 
by the schools, and assisted with community beautification and community 
gardening projects. In recent years, Metro Denver Master Gardeners have 
helped with “Earth Gardens,” a variation of Helen Grenfell’s plan for elemen-
tary students to learn about the natural sciences through direct participation. 
Roughly one-third of the inquiries received by Master Gardeners come from 
home owners seeking second opinions on recommendations made by com-
mercial nurserymen and others in the green industry. In 2004, more than 
1,700 Master Gardeners volunteered throughout the state of Colorado.5

Since 1997 Colorado CES and the Denver Botanic Gardens jointly have 
issued annual lists of plants best adapted to gardening and landscaping not 
only along the Front Range but throughout the Rocky Mountain Empire. 
Initiated by James E. Klett at Colorado State University and Panayoti Kalaidis 
at the Botanic Gardens, PlantSelect lists come in three categories: recom-
mended plants, long grown in the region but, in the opinion of the cosponsors, 
yet to attain the popularity they deserve; originals, selected cultivars bred and 
tested by the cosponsors for superior performance; and introductions, varieties 
offered by commercial “cooperators.” In 2005, retail nurseries participating 
in the PlantSelect program numbered seven on the Front Range and two 
beyond; wholesale nurseries numbered eleven in Colorado, one in Nebraska, 
and thirteen beyond the High Plains.6

In addition to using publications, seminars, radio, and television programs 
to convey horticultural information, Colorado CES sponsors a Web site that 
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contains nearly 200 “Gardening Online Fact Sheets” that cover every aspect 
of horticulture—vegetables, fruits, ornamentals, trees and shrubs, insects and 
diseases, and irrigation. Not long ago, gardening was unrefined and uncompli-
cated, producing excellent edibles and attractive yards while providing exer-
cise and enjoyment. It now seems that the farther away we get from our rural 
roots, the more rational and complex our gardening becomes.

Beyond providing horticultural information and technical assistance to 
individual residents, Colorado State University has extended the agricultural 
experiment station mission in support of the burgeoning green industry at 
many levels: through research the industry cannot afford to carry out on its 
own; training graduates in botany and horticulture for jobs in the industry; 
and operating specialized facilities such as the State Seed Laboratory, which 
provides testing for commercial applications and monitoring of the Colorado 
[Pure] Seed Act. Urban horticulture, in other words, has developed into a 
big business. In Colorado alone, the green industry in 2002 provided over 
34,000 jobs and contributed over $2 billion in goods and services to the state’s 
economy.7

Urban horticulture now focuses more and more on what historically we 
would have called ornamental horticulture and depends increasingly upon the 
manipulation of genetic material to improve the hardiness of plants. Today’s 
genetic engineering accelerates the evolutionary process far more quickly 
than Niels Hansen could have possibly imagined. At the same time that hor-
ticulture as a profession has become more technical, our region as well as the 
rest of the nation has seen the flowering of contemporary planning profes-
sions. Whether through the 1,200-plus members of the Urban Land Institute, 
Colorado District, or through the more local “smart growth” citizens’ initia-
tives, the emphasis is on development that as far as possible preserves the 
landscape while promoting sustainable communities.

In the area of urban horticulture, meanwhile, Fort Collins is unsurpassed. 
Judged among the very best small cities in America, Fort Collins is home 
to a population of about 140,000, to Colorado State University, and to five 
wholesale and retail PlantSelect growers. As a result of highly refined and 
comprehensive planning, the municipality has established and enforces codes 
to ensure well-landscaped residential and commercial areas. The municipal 
Forestry and Horticulture Division maintains more than 40,000 shade trees, 
over 600 acres of parks, 5,000 acres of natural areas, and 20 miles of off-
street hiking and biking trails. In 1995 the city council approved a community 
horticulture program that included numerous gardens and other gardening 
activities. Two years later, voters approved the expenditure of $3 million for 
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the development of “The Gardens on Spring Creek,” an 18-acre horticultural 
site in southwest Fort Collins.

In 2005 The Gardens contained a greenhouse and classroom facility, with 
work under way for a “teaching” kitchen, an indoor garden or conservatory, 
and a children’s garden. Thirty-five garden plots were available for minimal 
rental to individuals and families wishing to grow their own vegetables or 
ornamentals. Plans also call for the creation of ornamental “theme” plots, 
orchard groves and vegetable patches, and a formal garden. Altogether, The 
Gardens are designed to demonstrate how horticulture can improve urban 
living.8

The precursor of The Gardens was the community horticulture program 
organized as the Cheyenne Botanic Gardens, just forty-three miles north of 
Fort Collins but a significant 1,059 feet higher, with a full inch less annual 
precipitation (13.31 versus 14.47 inches) and more exposure to climatic 
extremes. Again, Cheyenne provides the ultimate test site for horticulture on 
the High Plains.

Community horticulture at Cheyenne began in 1977 with a solar-heated 
greenhouse on the eastern edge of the city. Supported by federal antipov-
erty funds, its purpose was both social and economic: to enable the elderly, 
troubled youth, and handicapped volunteers to grow plants year-round. In 
1986 the program moved into a solar-heated indoor garden newly constructed 
at Lions City Park in north-central Cheyenne; together with the surrounding 
eight acres, the Cheyenne Botanic Gardens became a division of the City 
Parks and Recreation Department. The indoor garden is divided into three 
greenhouses, for community vegetable gardening, for starting ornamentals to 
be transplanted into municipal flowerbeds and parks, and for more conven-
tional botanical displays. In keeping with its community service origins, over 
90 percent of all work continues to be performed by volunteers.9

The same antipoverty agency that created the Cheyenne Botanic Gardens 
has sponsored a farmers market in downtown Cheyenne since 1980. Each 
Saturday from August through October, the market attracts thirty to forty 
vendors from northern Colorado, western Nebraska, and eastern Wyoming, 
as well as hundreds of area buyers. Farmers markets began in Torrington in 
1999, sponsored by Wyoming Master Gardeners, and in Laramie in 2002. 
While reestablished more recently in Wyoming than in the other High Plains 
states, the success of all farmers markets suggests a public yearning for high-
quality fruits, vegetables, and ornamentals not otherwise available and nostal-
gia for a simpler time of small, independent farms, when produce was grown 
with few or no artificial fertilizers, pesticides, and herbicides.
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Cheyenne also continues its century-long community forestry tradition. 
With a population of about 55,000, the municipality maintains an Urban 
Forestry Division that in 2005 employed two full-time professional foresters, 
five arborists, and four seasonal workers. Besides caring for 17,000 munici-
pal trees (cottonwood is still the most common species), Urban Forestry pro-
vides information to citizens and tree-care professionals and advises private 
developers and city crews on preferred tree-planting locations and species 
selections along new and existing rights-of-way. Beginning in 2005, Urban 
Forestry irrigated municipal trees with wastewater from the city’s water treat-
ment plant by means of a 5,000-gallon tanker trailer.10

In point of fact, Cheyenne is only one of more than fifty communities on 
the High Plains designated as a Tree City USA by the National Arbor Day 
Foundation of Nebraska City, Nebraska. These communities range in size 
from Brule (pop. 411 in 2002) in western Nebraska, Wiggins (838) in north-
eastern Colorado, Atwood (1,258) in northwestern Kansas, and Wheatland 
(3,548) in southeastern Wyoming to the major cities along Colorado’s Front 
Range. To qualify as a Tree City USA, each community must maintain a 
volunteer tree board or municipal forestry department, pass a tree-care ordi-
nance, invest at least two dollars annually per citizen in community trees, and 
celebrate Arbor Day.11

Designation as a Tree City USA does not ensure, however, that a munici-
pality fully embraces an overall beautification mission. On the other hand, as 
the smaller towns especially on the High Plains seek to secure their very sur-
vival, community forestry becomes more than a matter of aesthetics. It is well 
documented that trees increase real estate values by as much as 10 percent 
and contribute to general economic viability.12

To the traveler across time, the most evident impact of tree planting is 
seen in Nebraska. When settlement began in the early nineteenth century, 
trees covered fewer than 1 million acres, or 2 percent of Nebraska’s land sur-
face. By the turn of the twenty-first century, trees covered more than 2 million 
acres, or 4 percent of the state. Such growth has been the result of deliberate 
suppression of wildfires, protection of riparian areas, reversion of marginal 
croplands to groves, and continual planting of trees. Today, virtually every 
Nebraska farmhouse is surrounded by windbreaks, generally featuring the red 
cedar (Juniperus virginiana L.), which in some places on the High Plains has 
actually changed the nature of rangelands.

Along Nebraska highways, windbreaks serve as “living snow fences” as 
well as elements of roadside beautification, most notably along Interstate 80 
from North Platte to the Wyoming state line. Since the National Recovery 
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Act of 1934, at least 1 percent of federal funds apportioned to the states for 
highway construction needs to be spent for roadside beautification, which the 
act defines as preservation of scenic features, mitigation of soil erosion, seed-
ing of grasses, and planting of trees and shrubs.

Through the Roadside Improvement Unit, Construction Division, the 
Nebraska Department of Roads hired its first landscape engineer in 1934 and 
built the first roadside park (along U.S. Highway 20 near Valentine) using 
federal funds. By the 1960s the Department of Roads was contracting with 
the University of Nebraska, Department of Horticulture, for assistance in 
identifying the best native species for roadside planting. Toward that end, 
horticulture majors from Lincoln were sent to collect in the eight western-
most counties, where conditions for growing were clearly the most difficult to 
accommodate.13

To further encourage tree planting and to help improve community 
appearances, the Nebraska Forest Service, a unit of the Institute of Agriculture 
and Natural Resources at the University of Nebraska, established the nation’s 
first and only statewide arboretum during the 1980s. Functioning as a “net-
work of arboreta, parks, historic properties and other public landscapes,” the 
arboretum is supported financially by the university, a charitable nonprofit 
membership organization, and the sponsors of its numerous community affili-
ates. The affiliates are classified into three categories: “accredited arboreta,” 
where plants are selected and cultivated for specified educational purposes; 
“historic landmarks,” planned landscapes with historic or cultural significance; 
and “landscape steward” sites that demonstrate “an ongoing commitment to 
excellence in design, plant diversity and maintenance.”14 Affiliates west of the 
100th meridian include the arboreta at Gering, Scottsbluff, and North Platte; 
the landmarks of the Nebraska National Forest near Halsey and Harmon Park 
at Kearney; and landscapes at Alliance, Cambridge, and Kearney.

Although not a formal part of Nebraska CES, the statewide arboretum 
contributes to the overall land-grant college mission by applying useful knowl-
edge from campus to the communities. Its Community Landscape Program 
alone has provided assistance to over 150 municipalities in improving the 
appearance of their parks, school yards, and other public places.

In conjunction with the Nebraska Nursery and Landscape Association, the 
statewide arboretum sponsors GreatPlants, a program to select and promote 
the distribution of ornamentals suitable to the various regions of Nebraska. 
As the 2006 “tree of the year,” GreatPlants recommended the Chinkapin, or 
yellow chestnut oak (Quercus muehlenbergia Engelm.), a native of southeast-
ern Nebraska but recommended for the High Plains because of its relative 
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alkaline and drought tolerance; as “perennial of the year,” the pasque flower 
(Pulsatilla patens P. Mill. [Anemone patens L.]), a High Plains native, among 
the earliest spring flowers, and South Dakota’s state flower; and as “grass of 
the year,” autumn red miscanthus (Miscanthus “Purpurascens”), originally 
from East Asia, valued for its red-orange fall leaf color and its cold-hardiness. 
The statewide arboretum works together with specialized nurseries in a con-
tinuing worldwide search for plants adaptable to the Great Plains.15

In Kansas, too, the land-grant college supports the green industry in pro-
moting all forms of horticulture. For example, Kansas CES and the Kansas 
Nursery and Landscape Association jointly sponsor “Pride of Kansas Plants.” 
Each year, Kansas CES publishes a list of recommended trees, shrubs, annu-
als, and perennials. In 2005, the list featured bur oak (Quercus macrocarpa 
Michx.), native to central Kansas but found adaptable to the High Plains, and 
dwarf Oregon grape (Mahonia Aquifolium Compactum), a cross between the 
native Oregon grape (Berberis repens Lindl.) and an Asiatic barberry, which 
grows as a mound-shaped shrub up to a height of three feet. In addition, 
Kansas CES sponsors “Prairie Star Flowers,” a selection of annuals tested at 
four Kansas State University research sites, among them Hays and Colby. 
Although Kansas CES publishes a wide variety of horticultural “Tip Sheets” 
and sponsors Master Gardener and other horticultural programs, its efforts 
appear almost entirely aimed at the more populated eastern section of the state. 
So, too, with the numerous statewide associations—landscape architects, veg-
etable and fruit growers, arborists, florists, sod growers, and others—which 
emerged from, and by 1980 had replaced, the State Horticultural Society.16

If there is one particular area on the High Plains where history has 
recorded definitively the inability of the land to sustain traditional agricul-
ture, much less traditional horticulture, it is western Kansas. As noted earlier, 
homesteaders could survive with a combination of wells, windmills, and small 
reservoirs, but they could not rely on natural precipitation to produce the 
crops that brought the income that enabled them to thrive. As large-scale 
irrigation around Garden City, using primarily Arkansas River water, proved 
unreliable, private investors turned to a new, seemingly inexhaustible source 
of “underflow,” or groundwater. The prospect of drawing water from a vast 
underground river gained credence as the result of a United States Geological 
Survey report in 1891 and pretty much remained an accepted truth until the 
1960s, when groundwater levels began showing marked declines.17

Taken as a whole, the groundwater in question is known as the Ogallala 
aquifer, the water-bearing stratum of permeable rock created millennia ago by 
underground runoff from the Rocky Mountains. While the Ogallala aquifer 
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underlies most of the High Plains, the most dramatic declines in water levels 
have occurred at the greatest distance from the mountains: in southeastern 
Colorado and western Kansas, roughly from just beyond the Arkansas River 
valley north to Interstate 70. While some still argue publicly about the rate of 
decline, everyone dependent on the aquifer knows that current levels of use 
are insupportable. The implications for agriculture, horticulture, and com-
munities are immeasurable.

Since 1945, Kansas has been a “prior appropriation” state, meaning that 
all water, including underground water, is a public resource allocated by the 
state engineer. To address the issue of aquifer decline, and thereby to assist 
the state engineer, the 1972 Kansas Legislature authorized the establishment 
of locally organized groundwater management districts. Kansas Groundwater 
Management District #4 covers all of three counties and portions of seven 
more on the High Plains. In 1990 the district board decided to adopt a pro-
gram leading to zero depletion by 2000. While the state engineer approved, 
district voters expressed substantial opposition at public hearings. So the 
district withdrew its zero-depletion plan in favor of an incentive program. 
Through the Northwest Kansas Groundwater Conservation Foundation, a 
charitable nonprofit corporation, the district can provide financial incentives 
from a trust fund to encourage water users either to reduce their irrigated 
acreage or otherwise to reduce evaporation and transpiration. The foundation 
debated whether to purchase or lease water rights over the most threatened 
areas, consistent with the state’s revised goal, adopted in 2004, for “slowing 
the decline rate and extending the life of the aquifer.”18

Similarly, in northeastern Colorado, farmers and communities are seeking 
ways, so far voluntary, to reduce the amount of water extracted from the Ogallala 
aquifer. To comply with the final settlement of the Republican River Compact 
(December 2002), Governor Bill Owens signed an act of the 2004 Colorado 
Legislature to establish the Republican River Water Conservation District, 
which, in turn, has chosen the Conservation Reserve Enhancement Program 
through the United States Department of Agriculture as the primary incentive 
to reduce the amount of irrigated land. While the federal program supports 
taking irrigated land out of temporary production, groups such as the Nature 
Conservancy are seeking to pay farmers to permanently close their wells.19

The decline in groundwater level has added to the problem of conserving 
the very land that has proven the most difficult to protect from desertifica-
tion. We made reference earlier to the experimental work, most notably on 
buffalo grass, at the Hays substation following the Dust Bowl, stating that 
buffalo grass continues to be used for revegetation of grasslands and, to an 
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increasing extent, in residential and commercial landscaping. In fact, the 
principal of planting a perennial that restores, or at least does not deplete, the 
soil suggests a newer, more supportable attitude toward horticulture generally. 
To some extent, Niels Hansen revealed that attitude when he argued that 
the horticulturist’s role is to “work with Nature[,] not against” and that plant 
breeding is simply a technique to expedite the work of nature: “Acclimation 
is Nature’s work, extending through thousands of years. Acclimatization—
Man’s work—is useful as in shortening the season.”20

The disappearance of an estimated one-fourth to one-third of Kansas 
topsoil within the past 150 years strongly suggests that we have been work-
ing against, not with, nature. To reverse that trend, Wes Jackson, a Kansas 
native, founded the Land Institute near Salina in 1974. His idea is to develop 
“Natural Systems Agriculture” through which perennials that produce high 
yields of seeds would replace wheat and other grass annuals. Jackson, trained 
as a geneticist, and his cadre of scientists carry out the core of their work 
on the institute’s 580 acres, which consist of farmland on both banks of the 
Smoky Hill River, upland farmland, nursery plots, and 200 hilly acres of native 
and restored prairie. In 2004 the institute worked on crossing a wild wheat-
grass with cultivated wheat to create an economically viable perennial crop 
requiring less labor, less water, and no soil amendments. While Salina is two 
degrees longitude east of the High Plains and Jackson’s interest is agricultural, 
the potential application of the institute’s work for both horticulture and 
community on the High Plains is quite radical, if not entirely practical. Some 
view Jackson as a hopeless idealist because of his conviction that someday the 
family farm could thrive on a “polyculture of herbaceous perennials” rather 
than on the current monoculture of annuals. On the other hand, major migra-
tions out of western Kansas illustrate the land’s inability to sustain agriculture, 
much less communities, despite dramatic advances in irrigation technology. 
John Wesley Powell had it right in 1878 when he concluded that, except for a 
few valleys, the vast portion of the arid West, including the High Plains, was 
not irrigable.21

In recognizing the limitations of the land and the settlement history of 
the High Plains, Wes Jackson and his cadre are part of an imaginative body 
of researchers and practitioners forging new steps to reach the interconnected 
goals of agricultural and small-town sustainability. Given the economic and 
non-economic benefits of beautification, one may reasonably conclude that 
horticulture can further the revitalization of rural communities just as it 
has contributed, and continues to contribute, to the general well-being of 
cities.22
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p

The development of horticulture on the High Plains fits into Jefferson’s 
theme of the “march of civilization,” making “barren” land more ame-
nable to human settlement; it also suggests some lessons for those more 

rural communities that have yet to embrace the economics of beautification.
At the beginning of our story, when soldiers at Fort Laramie were growing 

vegetables for their physical sustenance, Andrew Jackson Downing, dean of 
American landscape architecture, was discoursing to his landed eastern read-
ers on the connection between citizenship and horticulture. He explained that 
the more attractive the home surroundings, the more enjoyable life becomes 
and the more attached we get to our locale: “The love of country is insepa-
rably connected with the love of home.” Landscape gardening, he continued, 
is good in another way: “There is no employment or recreation that affords 
the mind greater or more permanent satisfaction, than that of cultivating the 
earth and adorning our own property. ‘God Almighty first planted a garden; 
and, indeed, it is the purest of human pleasures,’ says Lord Bacon. And as the 

Postscript



244       Postscript

first man was shut out from the garden . . . the desire to return to it seems to 
be implanted by nature, more or less strongly, in every heart.”1

Whether the missionaries for horticulture on the High Plains had read 
Downing’s work is unclear. His moralistic message, however, would have reso-
nated with teachers such as Charles Bessey of Nebraska and Aven Nelson of 
Wyoming, publicists such as Lucius Wilcox of Field and Farm, and preacher-
horticulturists such as Charles S. Harrison of Nebraska. More than anyone, 
Harrison carried that message to every state on the High Plains, aiming his 
exhortations not so much at town dwellers as at homesteaders. “Many a man,” 
he wrote, “has made his home yard a cattle-pen and a pig-sty.” And “many a 
noble woman with love for the beautiful has died under the slow martyrdom 
of ugliness.” How much better, then, to have a home surrounded by “supreme 
loveliness: a clump of evergreens here and of flowering shrubs there, graceful 
walks and well-kept beds of flowers.”2

Referring to the horticulturist as “the high priest of Nature” and “co-
worker with God,” Harrison exhorted his fellow amateurs to “lift [horticul-
ture] above the plans of hogs and corn and unfold its grand mission, that it 
may make the world healthier, better, and elevate it.” God is the Creator; we 
horticulturists ask for His blessing and His help, but we know that on earth 
His work must truly be our own.3

“What we lost in Eden of yore, we as gardeners seek to restore.” Some 
may have taken literally this motto of the South Dakota Horticultural Society; 
others such as Harrison would have used it metaphorically. Consistent with 
the latter interpretation, recent empirical research suggests that there is 
indeed a connection between living well and attractive surroundings. Edward 
O. Wilson, a Harvard entomoloist, has used the word “biophilia” to describe 
our instinct for and empathy with the natural world. Once humans manage 
to rise above the level of mere subsistence, he has argued, they expend great 
effort to make their surroundings more livable according to “aesthetic crite-
ria.” Given a choice, for example, humans will invariably select home sites on 
“open tree-studded land on prominences overlooking water.”4

We may not think about the green industry as “responding to a deep 
genetic memory of mankind’s optimal environment,” but that is the reality.5 
With an apparently innate desire to live in attractive surroundings, at least 
since ancient times, we have enjoyed cultivating our gardens as a way to 
unwind and recreate our energies. Additionally, therapeutic horticulture is 
now big business at botanic gardens, senior centers, hospitals, and even pris-
ons; and courses on the subject are offered at each of the land-grant univer-
sities serving the High Plains. The post surgeon at Fort Laramie may have 



Postscript       245

known nothing about such empirical research, but he did recognize the value 
of a flower garden for his patients.

Whether the family that gardens together stays together can be debated, 
but there is no doubt that an attractive home tends to increase its residents’ 
attachment to neighborhood and community. Given the human instinct for 
the aesthetic and the limitations of land and water in the High Plains region, 
it is just possible that by making very modest investments in community beau-
tification, as has occurred in Fort Collins, we can help attract reasonable 
numbers of highly trained professionals and well-paid service workers to revi-
talizing small towns on the High Plains.

Proposals to save our small towns, of course, are not new. In Topeka in 
September 1931, Franklin D. Roosevelt outlined a federal plan meant espe-
cially for communities on the Great Plains west of the 98th meridian: move 
farmers off submarginal land and provide financial support for their reset-
tlement on profitable land; restore the Great Plains to their native grasses; 
decentralize industry and make it serve as the foundation for a new, non-
 agricultural economy.6

While Roosevelt’s plan never materialized, the idea of a federal bailout 
persisted. At its most extreme, in 1987, Deborah Popper, a graduate student 
at Rutgers University in New Jersey, put forward a scheme in which the fed-
eral government would buy up submarginal lands, convert them to a vast 
park-like commons, then fund a massive economic redevelopment under 
the auspices of a semiautonomous agency similar to the Tennessee Valley 
Authority. Lost in the ensuing local uproar over the suggestion of converting 
private to public property was the fact that decades of federal policy had not 
brought the most rural part of the High Plains closer to the establishment of 
sustainable communities.7

The suggestion that the High Plains be turned into a vast short-grass com-
mons is not as far-fetched as it may seem. Paul Johnsgard of the University of 
Nebraska has noted that, to a considerable degree, the Sandhills of Nebraska 
“already operate as a natural prairie commons. The region’s native flora and 
fauna are still essentially intact, its original ecology is still largely apparent, 
and because of meager population and scattered landownership patterns it has 
few interfering roads and fences.”8

Nor is the notion of a post-agrarian economy on the High Plains entirely 
improbable, considering the limitations of the land. Take the example of 
Imperial, Nebraska—population 1,982 in 2000, elevation 3,271 feet, located 
on U.S. 6 about fifty miles south of Ogallala (along I-80), surrounded by stock 
farms and thus with some of the best pheasant hunting on the High Plains. 
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A Tree City USA since 1984, Imperial provides incentives to residents who 
maintain their properties, including waving dump fees for inoperable vehi-
cles—to some people, the universal bane of community beautification and, 
to others, the ultimate measure of personal possession and freedom from 
community constraint. In the early 1990s, residents young and old raised the 
money and planted an arboretum around the new high school. During recent 
high school reunions, returning alumni have expressed universal pleasure 
and amazement at how attractive the community has become. At one time, 
alumni who decided to return to Imperial did so upon retirement; however, 
within the past few years, younger alumni have returned with their families, 
thanks in part to the creation of jobs in a new, home-grown telecommunica-
tions company and in part to the visible results of small, inexpensive com-
munity-building projects. To provide current and former residents with an 
opportunity to voluntarily invest in community betterment and to ensure 
that needs yet unknown can be met in the future, a small group of residents 
established the Imperial Community Foundation, an affiliate of the Nebraska 
Community Foundation.9

Not far away, at Bird City, Kansas, one finds another example of folks 
determined not to allow their community to wither away. Bird City, popula-

Town Park, Bird City, Kansas, 2007. Courtesy, Catherine Domsch.
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tion 482 in 2000, elevation 3,460 feet, is just off U.S. Highway 36, about 
forty miles northeast of Goodland (along I-70) and situated on a slight rise 
surrounded by vast wheat fields. In 2002, the town’s former banker left a $5 
million legacy, with instructions that earnings be spent for community devel-
opment; by 2004, that legacy had become part of a local community founda-
tion. Its earliest grants were for maintenance of town parks; since then, its 
board has decided to invest in building an attractively landscaped community 
gateway as well as in demolishing dilapidated buildings on the main street. 
This, too, is part of a new, inexpensive, and comprehensive effort to make 
small towns ready for business.10

In a sweeping and farsighted essay, Michael Lind of the New America 
Foundation has suggested that, by reducing direct and indirect subsidies to 
uneconomical farms and ranches, the federal government could pay for a 
high-technology infrastructure that, in turn, would support a combination of 
new or expanded service and manufacturing industries.11 While there is little 
likelihood that Congress will allow the federal government to shift its subsi-
dies any time soon, small towns such as Imperial and Bird City are taking the 
initiative to attract a new wave of high-technology pioneers. As that happens, 
small towns on the High Plains will become part of an archipelago of livable 
communities in a sea of short-grass.
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Agriculture, compared to horticulture, 3. 
See also Farming, dry-land; Irrigation; 
Jeffersonian idealism; U.S. Department of 
Agriculture

Ainsworth, Nebraska, 70, 73
Akron, Colorado, dry-land experiment sta-

tion, 118, 177, 181, 218
Alfalfa, imported from Asia, 153, 156; as soil 

restorative, 38
Allen, Martin, 27
Alliance, Nebraska, 236
Altman, Henry, 48
Apples, 15, 203, 206; Anoka (cultivar), 

154; Ben Davis (cultivar), 28, 146; in 
Colorado, 28, 40, 115, 117, 146; Duchess 
of Oldenburg (cultivar), 146; fire-blight, 
207; Haralson (cultivar), 205; in Kansas, 
27, 122; in Nebraska, 20, 68, 111; Red 

Index

Astrakhan (cultivar), 146; in South 
Dakota, 153–154; Wealthy (cultivar), 100, 
146, 205; in Wyoming, 89, 100

Apricot, 115, 122
Aquifer. See Ogallala aquifer
Arbor Day: in Colorado, 130, 133–134, 142; 

founding of, 13; in Nebraska, 19, 23, 185; 
Wyoming, 17. See also Tree City, USA

Arboretum. See Cheyenne Horticultural Field 
Station; Nebraska

Archer, Wyoming, agricultural experiment 
station, 197, 198

Ardmore, South Dakota, USDA field station, 
219

Arid lands, classification of, 55
Arkansas River, 2, 10; valley, 15, 28, 107, 

147
Artichoke, Jerusalem, 121, 209

Page numbers in italics indicate illustrations
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Ash, 120, 124; green, in Kansas, 27, 28, 123, 
124; green, in Nebraska, 185; white, in 
Colorado, 146

Asparagus, 12, 27; in Colorado, 42; in Kansas, 
120; in Wyoming, 208, 213, 214

Atwood, Kansas, 120, 235
Aughey, Samuel, 26, 52–53, 69

Babb, Myron F., 204, 209, 210, 214, 217
Bailey, Liberty Hyde, 10, 174. See also 

Country Life Commission
Balm-of-gilead, in Wyoming, 88
Barberry, in Wyoming, 88
Barbour, Erwin H., 44, 112
Barteldes and Company, 146
Bassett, S. C., 81
Bates, J. M., 70
Beans, 8; in Colorado, 114; in Kansas, 120, 

121; in Nebraska, 187; in Wyoming, 88, 
209, 217

Beautification, community, 4, 86, 196, 243; 
homestead, 130, 217; roadside, 235–236

Beetles. See Insects
Beets: in Kansas, 120, 121; in Nebraska, 188; 

in Wyoming, 46, 89, 208, 214, 217
Bellvue, Colorado, 15, 158
Bent’s Fort, Colorado, 10
Berthoud, Colorado, 43
Bessey, Charles, 2, 3, 10, 60, 115, 133, 174, 

244; and Aven Nelson, 86, 90, 96; apply-
ing science to horticulture, 64–65, 71; 
education, 65; and Hatch Act, 64–65; 
interest in trees, 69, 72–73; on limits of 
horticulture on the High Plains, 78–79; 
and Nebraska National Forest, 19, 73, 
74–75; and Niels Hansen, 152, 157, 159, 
161; professor of botany and horticul-
ture, 65–66; public service by, 68, 69, 
70, 81; state botanist, 68, 71, 80; and 
State Horticultural Society, 68, 80–81; as 
teacher, 69–70; on usefulness of liberal arts 
to prospective horticulturists, 65–67. See 
also U.S. Forest Service, Bessey Nursery

Big Creek, Hays, Kansas, 121
Big Thompson River, Colorado, 14, 15; val-

ley of, 2, 8, 59
Binkley, A. M., 186
Biophilia, 244
Birch, in Denver, 145
Bird City, Kansas, 246, 246–247

Blackberries: in Colorado, l46; in Kansas, 122
Black Hills, South Dakota, 76, 78
Blount, A.E., 59
Boomers, 26, 52, 79, 108. See also Aughey, 

Samuel; Elliott, Richard S.; Wilber, 
Charles Dana

Botanic gardens. See Cheyenne; Denver
Botany: applications to horticulture, 65–66, 

67–68; compared to horticulture, 152. See 
also Science, applications of

Boulder Creek, Colorado 14
Boxelder: in Colorado, 42; in Kansas, 27, 28, 

120; in Nebraska, 73, 85
Boyd, David, 34, 59
Brandon, J. F., 124
Brimmer, George E., 196–199, 201–202, 203
Brooks, Bryant B., 97, 174
Brule, Nebraska, 235
Bruner, Lawrence, 73
Buckthorn, 217
Budd, Joseph L., 152, 159
Buffaloberry, 13, 70; in Wyoming, 88
Buffum, Burt C., 87–89
Burpee Company, W. Atlee, 146
Byers, William N., 14, 37, 42

Cabbages, 14; in Colorado, 30; in Kansas, 
120, 121; in Nebraska, 79, 187; in 
Wyoming, 30

Cache la Poudre River, Colorado, 14, 15, 33, 
38, 39, 158; conflict over, by Greeley and 
Fort Collins irrigators, 41, 59; valley of, 28

Cambridge, Nebraska, 236
Campbell, Hardy W., 109–111, 118
Cameron, Robert A., 36, 38
Canals. See Irrigation
Cañon City, Colorado, 28
Cantaloupes, Rocky Ford, 147
Caragana, 11; in Wyoming, 183, 217
Carey Act, 89, 171
Carey, Joseph M., 2, 46, 88–89, 171–172
Carrots: in Kansas, 120, 121; in Nebraska, 

187; in Wyoming, 89, 208, 217
Cassidy, James, 58, 81, 147
Catalpa, in Kansas, 123, 124
Cauliflower: in Nebraska, 187; in Wyoming, 

208, 214, 215
Cedar, red: in Kansas, 122, 124, 181; in 

Nebraska, 78, 235; in Wyoming, 219. See 
also Juniper
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Celery: in Colorado, 30; in Nebraska, 187
Central High Plains Field Station. See 

Cheyenne Horticultural Field Station
CES. See Cooperative Extension Service
Chard, Swiss: in Nebraska, 188; in Wyoming, 

208, 214
Cherries, 15; black, 73; black, in Colorado, 

115, 117; black, in Kansas, 122, 123; 
black, in Nebraska, 111; black, in 
Wyoming, 89, 206; sand, 10, 13, 158, 207; 
sand, in South Dakota, 157–161; sour, 
in Colorado, 40; in Kansas, 122. See also 
Chokecherry

Cherry Creek, Colorado, 42, 143. See also 
Denver

Cheyenne, Wyoming, 35, 47–48, 174, 195, 
198; botanic gardens, 223, 234; climate at, 
196; Industrial Club in, 201; USDA agri-
cultural experiment station, 111, 197. See 
also Cheyenne Horticultural Field Station

Cheyenne Horticultural Field Station, viii, 4, 
10, 77, 145, 165, 166, 167, 191, 200, 201, 
202; arboretum, viii, 222–223; fruit grow-
ing at, 164, 205–208; irrigation for, 199, 
203; mission of, 195, 198; ornamentals at, 
217–218, 218; physical facilities at, 199; 
reason-for-being of, 196–197; research 
workplan of, 203–204; transition to grass-
lands research at, 220–222, 222; trees and 
shrubs at, 201, 218–220, 221; vegetables 
at, 208–215, 212, 217

Cheyenne River, South Dakota, 160
Cheyenne Wells, Colorado, 107, 113. See also 

Colorado State University
Chilcott, E. C., 118, 166, 198, 199, 201
Chives, 208
Chlorosis, 220, 221, 231
Chokecherry, 42, 70; in Wyoming, 88, 217
Chrysanthemum, 145, 195, 217, 218
City Beautiful movement, 144–145. See also 

Denver
Claims clubs, 15–16
Clark, J. Max, 40
Clarke-McNary Act, 180–182, 183, 184, 219
Clear Creek, Colorado, 14, 15; valley of, 28
Clematis, western, 95
Coffeetree, Kentucky, in Kansas, 123
Coffin v. Left Hand Ditch Co., 58
Colby, Kansas, 218, 237
Cole, Mrs. M.D., 43–44

Collards, 214
Colorado: constitution of, 31, 58; Seed Act 

of, 178–179; State Board of Agriculture, 
43; state forester, 180, State Horticultural 
Society, 22, 29–30, 43, 132, 146; state 
horticulturist of, 179; tree planting in, 31, 
33. See also Colorado State University; 
Northern Colorado Horticultural Society

Colorado Agricultural College. See Colorado 
State University

Colorado Nursery Company, 146
Colorado Seed House. See Barteldes and 

Company
Colorado State University, Fort Collins, 30, 

59, 87, 88, 181; agricultural experiment 
station, 59, 147, 177; Cheyenne Wells 
substation, 107; Cooperative Extension 
Service, 176, 228, 230–231, 232, 233; 
county agents through, 173, 176, 177; 
experimental orchard at, 179; seed distribu-
tion and testing by, 43, 146, 178–179, 233

Communities, 5, 239; creating permanent, 
viii; livable, ix

Community foundation: Bird City, Kansas, 
247; Nebraska, 246; Wyoming, viii, 55

Condra, George E., 185
Conine, Martha A.B., 139
Cooperative Extension Service, 174–175, 

177, 183, 186. See also individual universities 
by name

Corn, sweet, 8; in Kansas, 121; in Nebraska, 
187; in Wyoming, 11, 89, 217

Cotoneaster, 217
Cottonwoods, in Colorado, 31, 42, 145; in 

Kansas, 27, 120, 181; in Nebraska, 185; in 
Wyoming, 47, 88, 89, 136

Country Life Commission, 4, 173–174
County agents, 165, 183, 184, 219
Crabapples: Dolgo or Siberian, 154, 156, 

206; in Kansas, 122; native prairie, 154; in 
Wyoming, 206

Crandall, Charles S., 81, 147, 148
Crane, Arthur G., 198, 199
Crow Creek, Wyoming, 113, 204
Crowley, J.H., 28
Cucumber, cultivated: in Colorado 30, 114; 

in Kansas, 120; in Nebraska, 79, 187; wild, 
95; in Wyoming, 95, 208, 217

Cultivar. See Plants: nomenclature
Curley, Edwin A., 24–25
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Currants, 13; in Colorado, 42, 115, 146; in 
Wyoming, 88, 89, 207

Dakota Territory, 59, 86
DeBoer, Saco Rienk, 136–137, 199, 141, 142
Delzell, James E., 81
Deming, W. C., 184
Denver, Colorado, 227–229; Board of Water 

Commissioners (Denver Water), 140, 
228–230; botanic gardens, 220, 232; 
Capitol Hill neighborhood, 138, 139; as 
city beautiful, 138–145, 141, 144; as con-
sumer of locally grown produce, 137–138; 
Lower Downtown (LoDo), 227; parks in, 
130, 139, 140, 142, 143, 145, 218; Society 
of Ornamental Horticulture, 145. See also 
Cherry Creek, Colorado; Xeriscaping

DeVoto, Bernard, 53, 54, 172
Dismal River, Nebraska. See U.S. Forest 

Service
Downing, Andrew Jackson, 243–244
Drought, 27, 44, 79, 123, 238; dust storms as 

result of, 114, 186; normal condition of, 54
Dubois, William, 199

Eastwood, Alice, 133
Eastwood, J. W., 147
Eaton, Benjamin, 130
Eckert, Peter, 117
Edmondson, William O., 177, 183–184, 187
Eggplant, in Nebraska, 187
Elliott, Richard S., 26–27, 52
Ellis, Kansas, 26
Ellsworth, Nebraska, 204
Elm, 143, 145; American, in Kansas, 181; 

American, in Nebraska, 185; Chinese, in 
Kansas, 181; Chinese, in Wyoming, 187; 
red, in Kansas, 28, 123; Siberian, 219; 
white, in Kansas, 123, 124

Emerson, John L., 182, 204, 219
Endive, in Nebraska, 188
Engstrom, Harold F., 204
Enlightenment, legacy of the, ix, 16, 22, 133. 

See also Jeffersonian idealism
Experiment stations, agricultural, 3, 64. See 

also individual locations by name
Eyerly, Gene, 228

Fairs: county, 134; state, 71, 98, 99
Farmers’ Institutes, 40–41, 69, 98, 165

Farmers markets, 234
Farming, dry-land: congresses about, 110, 

111; defined, 108; limits of, 113; principles 
of, 108–109. See also Xeriscaping

Farms: commodity, viii; demonstration, 173; 
stock, 4, 46, 55

Farmsteads, 25
Fatzer, Harold R., 181
Fernow, Bernhard E., 73
Ferry Company, D. M., 146–147, 177
Feucht, James R., 228, 230–232
Field and Farm (newspaper), 21; on Arbor 

Day, 133–134; on county fairs, 134; on 
“easternizing,” 129–131; against jackrab-
bits, 125, 126; opposition to Congressional 
seed distribution, 147; on ornamental 
horticulture, 31, 145

Flagler, Colorado, 116, 117
Flowers, ornamental, 7, 13, 47, 146, 189, 

217, 218, 239. See also Chrysanthemum
Ford, R. E., 182
Fort Collins, Colorado, 233–234, 245
Fort D.A. Russell, Cheyenne, Wyoming, 47, 

48. See also Fort F. E. Warren
Fort F. E. Warren, Cheyenne, Wyoming, 

195
Fort Laramie, Wyoming, 10–12, 25; Fort 

Leavenworth as supply depot for, 12, 25; 
hospital flower garden at, 47, 244

Fort William, Wyoming. See Fort Laramie, 
Wyoming

Fourier, Charles. See Utopianism
Front Range (Colorado), 4, 14, 15, 16. See 

also individual towns and waterways by name
Frazier, Jesse, 28
Fruit growing, 14; in Colorado, 28–29, 33, 

116, 146, 179; dry-land, 110; dry-land 
compared to irrigated, 206–207; in Kansas, 
122, 123; in Nebraska, 20, 111, 112, 
180; in South Dakota, 165; in Wyoming, 
86, 89, 97, 206. See also Cheyenne 
Horticultural Field Station, fruit growing; 
individual varieties by name

Furnas, Robert W., 13, 20, 69

Garden City, Kansas, 109, 118, 237
Garden clubs: in Greeley, Colorado, 176; in 

Nebraska, 189
Gardens, ix, 224; classification of, 175–176; 

irrigated, on farmstead, 44, 54, 113, 117; 
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irrigated, in towns, 42; manuals about, 
186–187, 214, 217; market, 14, 15, 137; 
ornamental, 4, 46–47; at Shadyside 
(Denver), 42–43; school, 130–132; urban, 
175, 176, 189, 210; vegetable, 7, 11, 12, 
46, 112, 120. See also Cheyenne; Denver; 
individual plants by name

Garlic, 188
Gauger, J. E., 147
Gering, Nebraska, 136, 236
Gipson, Arthur E., 30, 146, 159
Gipson, Mrs. Arthur E., 132
Godi, Donald H., 228
Golden, Colorado, 15
Goodland, Kansas, 247
Goodwin, M. J., 90
Gooseberries, 27; in Colorado, 115, 117, 146; 

in Wyoming, 88, 89, 207. See also Currants
Gordon, John H., 90, 96, 112
Grabow, Jim, 228
Grand Island, Nebraska, 2, 22
Grapes, bush, 13; in Colorado, 117, 146; in 

Kansas, 27, 122; in Nebraska, 20; river-
bank, 95; in Wyoming, 112

Grasses, buffalo, 190–191, 230, 238–239; 
blue grama, 72, 190

Grasshoppers. See Insects
Great American Desert, 1, 21, 107
Great Plains, The (Webb), 2
Greeley, Colorado, 3, 33–42, 37, 56, 89–90; 

as “Garden City,” 134–135, 135; vegetable 
gardens in, 175–176. See also Union 
Colony of Colorado

Greeley, Horace, 34, 36
Greeley Nursery, 41, 146
Green industry, 4, 223, 231, 232, 244
Gregg, Josiah, 52
Grenfell, Helen, 131–133, 232
Groundwater, 4, 237–239. See also Water
Gurney’s Nursery, 151, 166, 205

Hackberry: in Colorado, 118; in Kansas, 28, 
123, 181; in Nebraska, 73

Hail, damage from, 89, 114, 196, 208, 210
Hall, William L, 74–75
Halsey, Nebraska. See U.S. Forest Service
Haney, J. G., 121–122, 124
Hansen, Clifford P., 222
Hansen, Niels E., 4, 64, 81, 115, 148, 207, 

233, 239; bridging science and practice, 

165–166; and Charles Bessey, 152, 157, 
159, 161; education, 152–153; and Luther 
Burbank, 152, 157, 161; as plant breeder, 
152, 154–156, 162, 166; as plant explorer, 
152; sand cherries, experiments with, 
157–161; and South Dakota Horticultural 
Society, 151, 165

Hansen Nursery, 166
Hardiness, of plants, 28, 154, 156, 166, 203, 

217; definition of, 153
Harrison, Charles S., 8, 20–22, 27, 244
Hartley, Carl, 77
Hatch Act, 3, 64–65, 68, 88, 107
Hay Springs, Nebraska, 111
Hays, Kansas, 2, 27. See also Kansas State 

University
High Plains, vi; geography of, 2
Hildreth, Aubrey C., 167, 202–205, 208, 217, 

220
Hill City, Kansas. See Pomeroy Model Farm
Hitchcock, Phineas W., 19
Home beautiful, 37, 85, 95, 134, 165
Homestead Act, 16, 46, 54
Hops, common, 95
Horse Creek, Wyoming, 90
Horseradish, 27; in Kansas, 120
Horticultural Field Station. See Cheyenne 

Horticultural Field Station
Horticulture: civilizing role of, vii, 23, 33, 

36, 44, 93; and community, 5, 86, 96, 
233–234; definition of, 2–3; as expres-
sion of civic-mindedness, 33, 243–244; as 
expression of sentimentality, ix; keeping 
families together, 245; as means of moral 
education, 132; for newcomers to High 
Plains, 231–232; ornamental, 13, 42, 95, 
137, 145, 146; preventing emigration of 
young people, 134; as profession, 233; as 
secular religion, viii; therapeutic, 244; and 
women, 7, 8, 12, 43–44, 136, 139, 175, 
187, 244; and youth, 176

Horticulturists, proposal for county, 165–166
Hot Springs, South Dakota, 165
Howard, Gene S., 218, 220
Howell, James, 116–117
Hoyt, John W., 46
Hyannis, Nebraska, 76

Imperial, Nebraska, 245
Indians, Plains, ix, 8, 11, 160
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Insects: beetles, blister, 114, 210; beetles, 
potato, 114; borers, black locust, 137; 
grasshoppers, 27, 114, 210; insecticides 
against, 114, 147; moths, coddling, 207

Iowa State College (University), 64, 152, 159
Irrigation: on benchlands, 38; canals and 

ditches for, 14, 33, 39, 41, 42, 203; 
contributing to community permanence, 
136; definition of, 55; districts, 56, 57–58; 
early years of, 12, 14, 33, 38, 78; flumes, 
42, 120; headgates, 14, 42, 120, 203. See 
also Cheyenne Horticultural Field Station; 
Mead, Elwood

Jackrabbits, 124–126, 125, 126
Jackson, Wes, 239
Jardine, William M., 196, 197, 198, 199
Jeffersonian idealism, ix, 4, 54, 56, 152, 243. 

See also Enlightenment
Jenkins, James F., 47, 89, 136
Johnsgard, Paul, 245
Johnson, E. W., 181, 182
Johnson, Fred R., 182
Johnston, Martin R., 89
Julian, Frank, 101–102
Juniper, in Colorado, 145. See also Cedar

Kalaidis, Panayoti, 232
Kale, 208
Kansas: legislature, 25, 59, 121; State 

Agricultural Society, 27; state forester, 
181; State Horticultural Society, 22, 26, 
237; tree planting in, 25–27. See also 
Groundwater; Kansas State University

Kansas Agricultural College. See Kansas 
State University

Kansas Farmer (newspaper), 26, 27
Kansas Nursery and Landscape Association, 

237
Kansas State University, 114, 121, 124; 

agricultural experiment station, 28, 
Cooperative Extension Service, 237; 
Division of Forestry, 124. See also Western 
Kansas Agricultural Research Center

Kearney, Nebraska, 75, 236
Keesen, Larry, 228
Kellogg, Royal S., 75, 123
Kessler, George E., 145
Kinkaid Act, 80, 184
Klett, James E., 232

Knapp, Seaman A., 64, 65, 152, 173
Knight, Henry G., 100
Kohlrabi, in Nebraska, 187
Kohankie, Adam, 145
Krause, James E., 204

Lamb’s quarter, 12
Land-grant colleges. See Universities, 

land-grant
Laramie, Wyoming, 234. See also Wyoming, 

University of
Laramie River, Wyoming, 12, 47, 88
Leavy, John, 135
Lee, Henry, 15
Leek, in Nebraska, 188
Lettuce, 14; in Colorado, 114; in Kansas, 

120; in Nebraska, 188; in Wyoming, 217
Lilacs, 145, 217
Limon, Colorado, 107, 182
Lind, Michael, 247
Livestock, protection from, 24, 39, 48
Locust: black, in Colorado, 42, 116, 181; 

black, in Kansas, 120; black, in Nebraska, 
73; honey, in Colorado, 181; honey, in 
Kansas, 27, 123, 124; honey, in Nebraska, 
185

Lodgepole Creek, Nebraska, 78
Lone Pine Creek, Nebraska, 70
Long, Stephen, 1
Longmont, Colorado, 131
Loup River, Nebraska, 44. See also U.S. 

Forest Service
Loveland, Colorado, 15
Loveland Nursery, 205
Lucerne. See Alfalfa
Lupton’s Fort, Colorado, 10

Mandan, North Dakota. See Northern Great 
Plains Field Station

Maples: in Denver, 115; in Kansas, 123
Master Gardeners, 232, 234, 237
McClelland, C. K., 123
McClelland, James S., 30
McGee, Gale W., 222
McMullen, Adam, 185
Mead, Elwood, 14, 58, 59–60, 108, 171
Meeker, Nathan C., 33–41, 51, 145
Melons, 14, 114; in Kansas, 120; in 

Nebraska, 187; in Wyoming, 89, 213. See 
also Cantalopes; Watermelons
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Mickelson, George T., 167
Miller, Bill, 228
Mikesell, W.A., 120
Moonlight, Thomas, 46
Moorehead, John H., 81
Morrill Act, 17
Morrill, W. J., 181
Morton, J. Sterling, 13, 19, 20; “Fruit 

Address” by, 22–23
Mulberry, in Colorado, 115; in Kansas, 28, 123
My Antonia (Cather), 13

Nebraska, 65, 93; Academy of Sciences, 52; 
Department of Roads, 236; legislature, 
13, 25, 59; State Board of Agriculture, 20, 
69, 79; state fair, 71; State Horticultural 
Society, 20, 21, 22, 66, 68, 69, 71, 75, 80, 
111; statewide arboretum, 236; tree plant-
ing in, 19–22, 21, 185, 235. See also Arbor 
Day; Nebraska, University of

Nebraska Farmer (newspaper), 68
Nebraska Forest Reserves. See U.S. Forest 

Service
Nebraska Nursery and Landscape 

Association, 236
Nebraska, University of, 44, 52, 64, 65, 

69; agricultural experiment station, 69, 
111, 187–188; Conservation and Survey 
Division, 185; Cooperative Extension 
Service, 188, 236; herbarium and horticul-
ture department, 66; state forester, 185

Nelson, A. L., 197
Nelson, Aven, 2, 3, 64, 111, 151, 174, 204, 

244; applying botany to horticulture, 87, 
90, 92; and Charles Bessey, 81, 86, 90, 
96; education, 87; horticultural publica-
tions, 86, 92–93, 97; on “making a home,” 
85–86, 94; on moral virtue of horticulture, 
86, 91; professor of botany and horticul-
ture, 87; as secretary to State Horticultural 
Society, 100–102; as secretary to State 
Board of Horticulture, 96–97, 99–100; as 
state botanist, 87; as teacher, 86, 93

Nelson, Elias, 94
New Deal, 75, 185, 186, 191; Civilian 

Conservation Corps of, 195, 199, 204; 
Prairie States Shelter Belt Project, 185

Newell, Frederick H., 75
Newlands, Francis G., 172
Niobrara River, Nebraska, 70

North Platte, Nebraska, 75, 236; USDA 
agricultural experiment station, 219

Northern Colorado Horticultural Society, 
29–31

Northern Colorado Nursery, Fort Collins, 
205

Northern Great Plains Field Station, 
Mandan, North Dakota, 180, 183, 196, 
201, 219

Northwest Kansas Groundwater 
Conservation Foundation, 238. See also 
Groundwater

Nurseries, 28, 30, 166, 208, 219, 232; in 
Colorado, 41, 145–146, 205; in Kansas, 
122–124; in Nebraska, 111; in South 
Dakota, 151, 166, 205; in Wyoming, 
97–98, 102. See also U.S. Forest Service, 
Bessey Nursery; individual nurseries by name

Nye, Bill, 1, 86, 101

Oak: bur, in Kansas, 123, 181, 327; yellow 
chestnut, in Nebraska, 236

Oberlin, Kansas, 120
Ogallala, Nebraska, 245
Ogallala aquifer, 237–238
Olive, Russian, 24, 42; in Colorado, 115, 

145; in Kansas, 181; in Wyoming, 187
Olmsted, Frederick L., Jr., 145
Onions, 12, 14; in Colorado, 114; in Kansas, 

120; in Nebraska, 79, 188; in Wyoming, 
46, 88, 208, 217

O Pioneers! (Cather), 13
Orach, 208, 210
Orchards. See Fruit growing
Origin of Cultivated Plants (de Candolle), 154
Orman, James B., 140
Osage-orange, 24, 123
Owens, Bill, 238

Pabor, William E., 42–43
Parker, Colorado, 110
Parkman, Francis, 1
Parks, municipal, 40, 246; in Cheyenne, 

47–48, 99. See also Denver
Parsley: in Nebraska, 187; in Wyoming, 217
Parsnip: in Kansas, 121; in Nebraska, 187; in 

Wyoming, 208
Parsons, E. R., 110
Pathfinder Dam, Wyoming, 172
Payne, James E., 3, 107, 112, 114–118, 173
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Peaches, 15; in Colorado, 117; in Kansas, 27, 
122; in Nebraska, 20

Pears, 15; in Colorado, 31, 146; in Kansas, 
27, 122; in Nebraska, 20; in Wyoming, 
206, 207

Peas, 14; in Colorado, 114; in Kansas, 120; 
in Nebraska, 187; in Wyoming, 46, 88, 
89, 217

Pennock, Charles E., 147–148, 158–159
Peppers, in Nebraska, 187
Persimmons, in Kansas, 123
Pierre, South Dakota, 2
Pike, Zebulon, 1
Pinchot, Gifford, 75
Pine, 145; Austrian, in Kansas, 73, 122; 

Austrian, in Nebraska, 185; jack, 73, 78; 
jack, in Kansas, 181; jack, in Nebraska, 
185; lodgepole, 93; ponderosa, in 
Colorado, 118, 119; ponderosa, in Kansas, 
122, 181, 182; ponderosa, in Nebraska, 
70, 73–74, 76, 78, 185; ponderosa, in 
Wyoming, 183, 219; Scotch, in Kansas, 
122; Scotch, in Nebraska, 73

Pingree Gardens, 139. See also Victory 
Gardens

Plants, breeding of, 147, 155–156, 211, 213, 
215; cold frames, 209, 213; “damping 
off,” 77; grafting, 29, 120, 146, 160–161, 
206; GreatPlants (Nebraska), 236–237; 
“hardening off,” 188, 209; hotbeds, 188, 
209; nomenclature of, 8–10, 93–94, 153; 
PlantSelect (Colorado), 232, 233; Prairie 
State Flowers (Kansas), 237; Pride of 
Kansas, 237; seedbeds, 216. See also Weeds

Plants, native, 10, 12, 47, 69; cultivation of, 
88, 94; water requirements, 177. See also 
Grasses; Plants; Vines

Platte River (Colorado, Nebraska, 
Wyoming), 44; South, 14, 41, 59; North, 
12, 78, 172

Plums, 12, 15, 160; in Colorado, 115, 117, 
145, 148; in Kansas, 27, 122; in Nebraska, 
20, 68, 111; Opata (cultivar), 161, 163, 
164; Sandoz (cultivar), 111; Sapa (culti-
var), 161, 163; in South Dakota, 161, 163; 
in Wyoming, 89, 207

Pomeroy Model Farm, 110
Pool, Raymond, 76
Poplars, Carolina or Norway: in Colorado, 

143, 145; in Kansas, 123; in Nebraska, 185

Popper, Deborah, 245
Popular Flora of Denver (Eastwood), 133
Potatoes, 10, 12; in Colorado, 113, 114, 177; 

early Ohio (cultivar), 113, 120; early rose 
(cultivar), 114; Greeley spud (cultivar), 
38–39; in Kansas, 120, 121; in Nebraska, 
79, 187; scab on, 90–91; in Wyoming, 46, 
88, 89, 113

Powell, John Wesley, 3, 48, 51, 53–58, 60, 
64, 171, 172, 239

Powers, LeRoy, 204, 208, 220
Preston, Douglas A., 102
Privet, Cheyenne, 217
Pumpkin, in Colorado, 114; early Cheyenne 

pie (cultivar), 210–211, 212; in Kansas, 
120; in Nebraska, 187; in Wyoming 89, 
208, 217

Quayle, W. T., 197

Radishes, 10; in Colorado, 14, 114; in 
Kansas, 120, 121; in Nebraska, 187; in 
Wyoming, 217

Railroad, 3, 12; Burlington and Missouri, 20, 
109; Denver, South Park, and Pacific, 137; 
Denver, Utah, and Pacific, 137; Kansas 
Pacific, 26–27, 113; Union Pacific, 47, 
109, 137

“Rain follows the plow,” 52–53, 108, 114
Ranching, viii, 79–80, 115, 117; as agricul-

ture, 75. See also Livestock; Wyoming 
Stock Growers Association

Raspberries, in Colorado, 42, 115, 146; 
in Kansas, 27, 122; Pathfinder and 
Trailblazers (cultivars), 207; in South 
Dakota, 163, 165; in Wyoming, 88, 89, 
207, 208

Reclamation Act, 4, 54, 171–173
Redbud, in Kansas, 122
Report on the Lands of the Arid Region of the 

United States (Powell), 51–52, 53–58
Republican River: in Colorado, 107; 

Compact, 238; in Nebraska, 44
Rhubarb, 27; in Colorado, 42; in Wyoming, 

208
Richards, William A., 92
Robertson, J. B., 113–114
Robertson, John Stevenston, 165
Rockafellow, B. F., 28
Rockmount Nursery, Boulder, 205
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Rocky Ford, Colorado, 28, 147
Rocky Mountain News (newspaper), horticul-

tural column, 231. See also Byers, William 
N.

Rocky Mountain Seed Company, 178, 178, 
179, 227, 230

Roosevelt, Eleanor, 195
Roosevelt, Franklin D., 185, 195
Roosevelt, Theodore, 4, 75, 80, 172, 

174, 175, 185. See also Country Life 
Commission

Rutabagas, in Nebraska, 187; in Wyoming, 
89, 208, 217

Rydberg, Per Axel, 70, 72–73, 78–79, 148

St. Vrain River, Colorado, 14; valley of, 28, 
59

Salsify, in Nebraska, 187
Sandhills, Nebraska, 70, 72, 73–75, 79, 245
Sandoz, Jules, 13, 111, 163, 187
Sandsten, Emil Peter, 179
Savage, Ezra P., 75
Schaal, Lawrence A., 220
Schlyer, J., 121
Science, applications of, 64–68, 71, 176–177
Scott, Charles A., 75, 124
Scottsbluff, Nebraska, 187–188
Seeds, 14; collection of, 121, 205; 

Congressional distribution of, 146–147; 
laws on pure, 178–179; regional sales of, 
146–147, 177, 178

Serviceberry, in Colorado, 145; in Wyoming, 
88

Shelterbelts. See Windbreaks
Smith-Lever Act, 4, 103, 173, 174–175
Sod: “busting,” 12, 89, 113; compacted by 

buffalo, 53; houses built of, 13, 117
Soil conservation districts, 186–189
Sopris, Richard, 139–140
South Dakota: Agricultural College (South 

Dakota State University), 156, 165; agri-
cultural experiment station, 151, 152, 157, 
159, 166, 167; Horticultural Society, 22, 
151, 165, 244

Species. See Plants
Speer, Robert W., 140–145, 175
Spinach, in Nebraska, 188; in Wyoming, 208, 

214
Spruce: Colorado blue, in Nebraska, 78, 

185; Colorado blue, in Wyoming, 219; 

Koster’s blue, in Nebraska, 185; white, in 
Nebraska, 185

Squashes, 14; in Colorado, 114; in Kansas, 
120; in Nebraska, 187; in Wyoming, 208, 
217. See also Pumpkin

Stanley, W. E., 121
Stegner, Wallace, 54
Stephens. E. F., 111
Stephens, John M., 197–198, 199, 201
Sterling, Colorado, 173, 176
Stolley, William, 22
Strawberries, 208; in Colorado, 42, 117, 

146, 148; Fort Laramie (cultivar), 207; in 
Kansas, 27, 122; Ogallala (cultivar), 10, 
207; in Kansas, 27, 122; in South Dakota, 
l63, 165; in Wyoming, 207

Street, W. D., 120
Sycamore, in Denver, 145

Talbot, John, 47
Taylor, William A., 202
Thistles, 71–72, 91–92, 148
Tillers, rotary, 180
Timber Culture Act, 19, 23, 27, 52, 54, 74, 

116
Toliver, J. C., 73–74
Tomatoes: Bison (cultivar), 188; Danmark 

(cultivar), 209; Highlander (cultivar), 
210; in Kansas, 120, 121, 209, 210; in 
Nebraska, 79, 187, 188; in Wyoming, 208, 
209–2l0, 211, 217

Torrington, Wyoming, 187, 234
Tree City USA, designation of, 235, 246
Trees and shrubs, viii, 13, 137, 146, 148; 

winter-kill of, 92, 122. See also Cheyenne 
Horticultural Field Station; Clarke-
McNary Act; Colorado; Kansas; Nebraska; 
Wyoming; individual varieties by name

True, Alfred E., 115
Turnips: in Kansas, 120; in Nebraska, 187; 

prairie, 8, 9; in Wyoming, 46, 89, 208, 217

Union Colony of Colorado (Greeley), 3, 31, 
33–39, 51. See also Greeley

Universities, land-grant, 16, 60, 64, 81, 86, 
175. See also individual universities by name

U.S. Department of Agriculture (USDA), 
16, 156, 157, 205; Bureau of Forestry, 74; 
Bureau of Plant Industry, 177, 181, 202, 
218–219, 221; Division of Botany, 109, 
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118; Office of Dry-Land Agriculture, 117, 
118, 202; Office of Experiment Stations, 
111; Office of Farm Management, 123; 
Office of Horticultural Crops, 202; Section 
of Seed and Plant Introduction, 157, 209. 
See also U.S. Forest Service

U.S. Forest Service, 74, 180; Bessey nursery, 
72, 76, 77, 78, 79, 180, 184, 201, 219; 
Nebraska National Forest, 19, 72, 75, 236

Utopianism, 34–35, 40, 135

Valentine, Nebraska, 159
Variety. See Plants
Vasey, George, 109
Vegetables, heirloom, lists of, 120, 186–187, 

214, 217. See also Gardens, vegetable; 
individual varieties by name

Vetting, Frederick C., 177–178
Vetting, Kenneth, 228
Victory Gardens, 175, 176, 189, 210. See also 

Gardens, urban
Vines, native, 94–96

Wagner, Mrs. Adam S., 189
Wall, David K., 14
Wallace, Kansas, 26
Walnut, in Colorado, 117; in Kansas, 120, 

123; in Nebraska, 70, 185
War: Civil War, 3, 11, 28, 47; World War I, 

175; World War II, 180, 189, 210
Ward, Mrs. Jasper, D., 139
Warren, Francis E., 171. 172, 196–199
Washburn, Mrs. A. L., 43
Water: beneficial use, 58–59; conservation 

of, 51; farmstead reservoirs of, 116–117, 
120; management of, 59, 238; doctrine 
of prior appropriation of, 57–59; doctrine 
of riparian rights to, 57–58; as property 
of state, 59; rights to, 38, 41, 58; scarcity 
of, 44, 55, 171, 223. See also Denver; 
Groundwater; Irrigation; Pathfinder 
Reservoir

Watermelons: in Nebraska, 79; in Wyoming, 
89

Watson, Larry, 228
Weaver, Arthur J., 185
Webb, Walter Prescott, 2, 16, 24, 53, 109
Webber, Herbert J., 69, 70

Weeds, definition of, 91–92
Welch, E.S. v. State Board of Horticulture, 102
Wenger, Leon R., 190–191
Werner, H. O., 209
Western Kansas Agricultural Research 

Center (WKARC), 75, 121–124, 122, 179, 
218. See also Kansas State University

Wheatland, Wyoming, 99, 172, 184, 235; 
agricultural experiment station, 88–89, 90

Wheatridge, Colorado, 146
White River, South Dakota, 2
Whitetop, 208
Wilber, Charles Dana, 26, 52–53
Wilcox, Lucius, 244. See also Field and Farm
Willows, 24; in Kansas, 28; in Wyoming, 89
Wilmore Nursery, W. W., 146, 205
Wilson, Kansas, 26
Wilson, Edward O., 244
Wilson, James (“Tama Jim”), 60, 90, 107, 

147, 156, 157
Wilson, James Wilbur, 157
Wilson, Robert, 201, 202
Wind, 24, 72–73, 79, 89, 113, 114, 196
Windbreaks, 219; in Colorado, 115, 118, 181, 

182; definition of, 24–25; in Kansas, 123; 
in Nebraska, 184; in Wyoming, 182, 184. 
See also Trees; U.S. Forest Service; Wind

Windmills, 25, 44–46, 45, 78, 117
WKARC. See Western Kansas Agricultural 

Research Center
Wolff, Joseph, 28
Wyoming, 85; Horticulture Act, 96–97, 

102–103; legislature, 46, 59, 90, 92; State 
Board of Horticulture, 99–100, 102–103, 
174; tree planting in, 93

Wyoming Stock Growers Association, 46
Wyoming, University of, 87–88, 184, 220; 

agricultural experiment station, 88, 94; 
Cooperative Extension Service, 183, 187, 
197; Rocky Mountain Herbarium, 94. See 
also Archer; Buffum; Cheyenne; Nelson, 
Aven; Wheatland

Xeriscaping, 140, 191, 228–230, 229. See also 
Farming, dry-land

Yankton, South Dakota, 151
Yeager, Albert F., 188
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