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Introduction

Habitat loss is an ecological disaster told in stories across the globe: human activity is
imperiling biodiversity as we convert native spaces to farms, cities, and highways. Almost no
corner of the earth remains untouched. In our own backyard, Kansas and the Great Plains have
seen the destruction of the grassland biome, which was formed in the rain shadow of the Rocky
Mountains and once covered central North America from Texas into Canada. Today, only 4% of
the tallgrass prairie—the eastern portion of this biome—remains. Of the myriad reasons for this
destruction, farms that transform untold acres into single-crop monocultures and cities that
continue to swell are the most well-known. However, they are not the only issues. In this paper, I
examine how one crisis, specific to the Great Plains region, is transforming the landscape: woody
encroachment by eastern red cedar, Juniperus virginiana. Woody encroachment is a term used
by ecologists to describe the way that woody perennial species — i.e., trees and shrubs — are
burying what was once a grassland ecosystem dominated by herbaceous perennial plants — i.e.,

grasses and forbs. Although Juniperus virginiana is a native species, its behavior in prairie



habitat has dramatically changed in the last two hundred years, since European colonization
changed the human relationship with the land.

The dilemmas, causes, and possible solutions posed by woody encroachment
scramble some widely held assumptions about nature and humans’ role in it — namely the idea
that nature is best left to its own devices. Historically, grassland ecosystems in the central United
States were managed by humans through controlled fire; both grasslands and indigenous cultures
evolved together. In fact, without people, prairie simply would not be. Yet, the ecosystem also
magnifies human missteps, even those made with best intentions. When we analyze this problem,
we see that the beginnings of woody encroachment coincided with a historical turn from a
biocentric culture to an anthropocentric one, as European settlers displaced Native Americans in
the grassland biome. In doing so, they transformed the land and its ecosystems into a mere
commodity and resource to be exploited for human needs. To return this region to ecological
balance, modern land stewards must embrace a biocentric worldview that incorporates the ethical
ideas put forth by Aldo Leopold in his seminal text A Sand County Almanac and its benchmark
essay “The Land Ethic,” as well as the traditional ecological knowledge of indigenous people, as

exemplified by Robin Kimmerer’s Braiding Sweetgrass.

Part I: The Prairie is Collapsing

Biodiversity is the well from which all life springs. Evolution has crafted an intricate
balance of symbiosis and mutualism, predator and prey, producer and consumer. Humans, too,
depend on this balance. We rely on biodiversity to sustain our food systems through the health of

pollinators and microscopic soil organisms, and to provide the base materials we use to make our



medicines.' The grassland biome is an ancient one, formed over roughly 10,000 years since the
retreat of the last ice age, as periods of fire, drought, and bison grazing produced an ecosystem
that is surpassed only by the rainforests of Brazil in its biodiversity.

One species is threatening to change all of that. Juniperus virginiana, commonly known
as eastern red cedar, is a long-lived evergreen tree that is native to the eastern United States.’
Historically, in the plains, it was confined to rocky outcroppings where it was spared the culling
effects of fire.* In the absence of fire, which has been suppressed since colonization, the tree has
aggressively colonized its way westward into the grassland biome in what ecologists have
labeled a “green glacier.”® From 2005 - 2010, it spread at a rate of 25,000 acres per year® and
today it destroys more prairie than the conversion to row-crops.’

The consequences of this transformation are startling. Environmental factors upon which
humans rely — namely our water, biodiversity, and climate — are all negatively affected. Eastern
red cedar, with its deep and penetrating tap root,® can access deep water stores and sucks up 1.5

billion gallons of water every day in a region facing increasing drought due to climate change.’
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This is drying up rivers, which lowers the quality of the water upon which residents of the Great
Plains rely.'® In fact, woody plant encroachment is a greater threat to the water supply of
grassland regions than climate change.!' And, in a textbook example of a destructive positive
feedback loop, invasive trees in the Great Plains are actually making climate change worse, by
absorbing heat from the sun in a way that offsets any carbon storage gains.'?

The conversion of grassland to Juniperus virginiana forest is an existential threat to plant,
bird, mammal, and arthropod species. Populations of herbaceous plant species that define the
prairie shrink by 99% in eastern red cedar forest." In “Assessing the Rate, Mechanisms, and
Consequences of the Conversion of Tallgrass Prairie to Juniperus virginiana Forest,” in
Ecosystems (2002), the authors write “Beneath the red cedar canopy, virtually all grassland
species were eliminated and richness was very low — often fewer than four species per 10-m?
plot.”'* It follows that insects and spiders, many of which are dependent on these disappearing
prairie plants, are dwindling in population as well. These declines create feedback loops that
negatively affect pollination, nutrient cycling, decomposition, and food resources for other

animals.'> Many grassland birds are dependent on insects, and they have declined faster than any
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other category of North American bird in the last thirty years.'® In fact, after eastern red cedar
cover reaches just 10%, grassland birds all but disappear."’

Among the primary causes of this transformation are poor grazing practices, increased
atmospheric concentrations of carbon dioxide (CO,), and, most importantly, the absence of fire
as a land management practice. When prairies are heavily grazed by cattle, who eat grasses and
forbs, eastern red cedar faces less competition for resources and has more open space to
colonize.'® Increased CO, is also thought to be a contributing factor, because woody plants utilize
CO, at greater rates than herbaceous species.'” However, no factor is greater than the reduction in
fire management.”

Historically, fire limited the proliferation of Juniperus virginiana and other woody
species while encouraging the spring growth of grasses and forbs.?! For millennia, Native
American tribes of the Great Plains intentionally set fire to the prairie to maintain the health of
the ecosystem—a practice referred to as “cultural burning”. The incredible ability of fire to
rejuvenate flora attracted the herds of bison upon which these tribes relied. “[Cultural burning]
links back to the tribal philosophy of fire as medicine. When you prescribe it, you’re getting the
right dose to maintain the abundance of productivity of all ecosystem services to support the

ecology in your culture,” said Frank Kanawha Lake, a research ecologist with the U.S.
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Department of Agriculture (USDA) Forest Service, and a wildland firefighter of Karuk descent.?

This mutualistic balance between human, prairie, and fire is directly responsible for the
incredible biodiversity that evolved in this sun-kissed corner of the world.

When we removed fire, things began to change. When European settlers arrived around
the middle of the nineteenth century, they viewed fire as a threat to their homes and farms and

began to actively suppress it.”

Simultaneously, their need for timber further fueled their
motivation to reshape the vast, treeless landscapes of the Great Plains. These new dynamics were
encouraged by the U.S. government: the Timber Culture Act of 1873 promised settlers an
additional 160 acres of land if they planted 25% of it with trees. Although the act was ultimately
repealed, it introduced 2.5 million acres of trees to Nebraska alone.?* The need to protect homes
and introduced timber from fire culminated in the Weeks Act of 1911. The legislation is widely
regarded as an early success of conservation activists, but it outlawed indigenous fire
management practices in the name of forest fire prevention.?

Perhaps no effort on the part of the American government to change the prairie landscape
is as striking in both its ambition and erroneousness as the Prairie States Forestry Project. In
response to the man-made ecological disaster of the Dust Bowl, the Franklin Roosevelt
administration initiated a New Deal program to afforest the plains, in the hopes that trees would

stabilize the farming-stripped topsoil and provide valuable wind buffers. Over seven years, a

total of 222,825,220 trees were planted on 13,599 miles of shelterbelts (rows of trees planted to
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protect areas from wind) throughout the Great Plains.?® Eastern red cedar was among the most
commonly planted trees, and invasiveness was not a consideration.”’

The problems that arise from invasive species always grow exponentially. The purposeful
introduction of Juniperus virginiana, combined with heavy grazing and fire suppression, has
exploded the eastern red cedar population in the past twenty years. From 1999 to 2018, cedar
cover increased by over 44 million acres.”® Eastern red cedar can transform open prairie to closed

canopy cedar forest in as little as forty years.”

The Great Plains Biome is Collapsing Due
to Woody Encroachment
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This illustration from Flatland KC shows the northwestern march of eastern red cedar
over the last thirty years.*
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An aerial photo shows densely packed Juniperus virginiana trees alongside open grassland.
Photo by Eric Fowler, Nebraskaland Magazine.”!

Young Juniperus virginiana trees proliferating on a hill in Nebraska. Photo by Nati Harnik,
Associated Press.*
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Part II: The Search for Solutions

The vast scope of the eastern red cedar crisis has become undeniable. Research has
shown the devastating ecological transformations incurred by the loss of grassland. Farmers and
ranchers are losing valuable rangeland while water quality and access for millions of Great
Plains residents are in peril. The monarch butterfly, one the prairie’s most iconic pollinators, has

t.% The time to act was yesterday,

been proposed for protection under the Endangered Species Ac
but now will have to do.

A growing collection of problem-solvers have sprung to life around this catastrophe. The
USDA is leading numerous federal initiatives to protect rangeland by subsidizing the removal of
castern red cedar, often through its Natural Resources Conservation Service (NCRS).** *
Universities and research institutions are studying the issues surrounding woody encroachment
and are leading the way on outreach to ranchers and the general public. Two notable research
enterprises are the Eastern Red Cedar Science Literacy Project at the University of
Nebraska-Lincoln®® and The Prairie Project at Oklahoma State University.’” Conservation

organizations of all sizes, from global to hyper local, are working to protect what remains of the

prairie.
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The Nature Conservancy (TNC) is one of largest conservation non-profits in the world,
with over a billion dollars in annual revenue®® and initiatives around the globe. They employ over
1000 scientists and protect over 125 million acres.*® State chapters of TNC are leading the way
on prairie conservation in the Great Plains states. In Kansas, TNC collaborates with the National
Park Service to maintain the Tallgrass Prairie Natural Preserve, the largest expanse of tallgrass
prairie left on earth.*’ Also in the Flint Hills, they preserve the Konza Prairie Biological Station
in collaboration with Kansas State University.*! These two properties constitute 20,000 virgin
acres of highly endangered ecosystem. At the same time, dozens of local activist-run
organizations operate on shoe-string budgets to protect their own backyards. Examples include
the Grassland Heritage Foundation* (Kansas), the Missouri Prairie Foundation®* (Missouri), and
the Prairie Plains Resource Institute** (Nebraska). In Kansas, the Kansas Land Trust was formed
in 1990 when a 70-acre plot of rare native prairie was destroyed by plowing. Today, it protects
40,000 acres across the state through conservation easements.®

Conservation organizations and researchers are also realizing that if prairie is going to be
preserved at the broadest scale possible, collaboration with private landowners and ranchers will

be necessary, in order to develop methods of land stewardship that are both economically viable
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and ecologically sound. Despite the downsides of heavy grazing, cattle ranching is recognized as
one of the reasons that large tracts of prairie have been spared the plow: Chad Bladow,
prescribed fire coordinator with TNC Nebraska, said “We owe an incredible debt of gratitude to
Nebraska ranchers for keeping the Sandhills intact. They see the cedar trees making pastureland
unusable for cattle. The conservation community wants to support them.”*® Working Lands for
Wildlife and the Great Plains Grassland Initiatives, two programs within the USDA, are using
voluntary incentive programs to encourage ranchers to adopt environmentally sound
practices.*’ 48

Regenerative grazing, a practice that mimics indigenous prairie stewardship, is perhaps
the most exciting development in the fight against eastern red cedar.”’ Prescribed fire is utilized
to rejuvenate flora and cull woody species while cattle are rotated between pastures to prevent
over-grazing. Light grazing mimics the natural activity of bison and encourages plant
biodiversity.”* Additionally, studies of Mongolian grasslands have shown that a switch from

heavy grazing (which releases CO,) to regenerative grazing can sequester twenty years’ worth of

atmospheric CO, in less than four years.>' ** Crop farmers, too, are seeing the benefits of
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biodiversity. “Prairie strips” — swaths of land planted with native flora between row crops — are
exploding in number across the plains. These micro-prairies improve soil nutrition and give local
fauna a boost. In just five years, coverage by prairie strips has grown from 586 acres to almost
23,000.%

Research efforts are now being aided by prevention initiatives. At Kansas State
University, scientists are conducting research into the control of woody encroachment.*
Researchers continue to find that prescribed fire is instrumental in the fight against Juniperus
virginiana.” South Dakota, which has not yet seen the explosive cedar growth of its southern
neighbors, is working to stop encroachment in its tracks.*® Scientists in Nebraska are also looking
towards prevention: “We have reoriented our approach with new science to focus our efforts to
prevent woody encroachment within our intact grasslands, while previous efforts focused only on

areas already overtaken with woody growth. Waiting to act causes control costs to become much

higher for producers,” said Robert Lawson, Nebraska NRCS state conservationist.>’

Part I11: No Biocentricity Without Humans

When European settlers arrived on the Great Plains, they brought not only a need for

timber, but technologies, religion, and an anthropocentric ethical system that did not evolve
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alongside the prairie. This worldview, steeped in Judeo-Christian teachings, dictated that the
earth and its ecosystems existed for man to exploit. We can see the fingerprints of
anthropocentrism throughout the story of Juniperus virginiana encroachment in the Great Plains:
suppression of the beneficial cycle of fire, over-grazing of land for human profit, and attempts to
transform the prairie into a man-made forest. However, reflecting on the failings of
anthropocentrism — an ethical system that places humans at the top of its hierarchy — isn’t
enough. The survival of the grassland biome requires us to move towards a land ethic,
underpinned by biocentricism — a belief that nature has as much intrinsic value as humans — and
informed by traditional ecological knowledge.

Aldo Leopold accurately captured European settlers’ worldview in his essay “The Land
Ethic,” from his 1966 book 4 Sand County Almanac. In Europeans’ ethical approach, land was
property, lacking intrinsic value, and therefore without rights. The human-land relationship was
merely that of conqueror and conquered: “There is yet no ethic dealing with man’s relationship
to land and to the animals and plants which grew upon it,” he writes. “...the land-relation is still
strictly economic, entailing privileges but not obligations.”® We see the green glacier in
Leopold’s assessment: “Many historical events, hitherto explained solely in terms of human
enterprise, were actually biotic interactions between people and land.”* Replacing this
worldview with a land ethic would require the adoption of a biocentric approach that bestows
equal worth and value to ecosystems.

That ethical change is happening, I believe, and we see it in response to the crisis of
woody encroachment. In its mission statement, the Eastern Red Cedar Literacy Project states:

“As scientists, we feel an ethical responsibility to disseminate decades of research findings to the

% Aldo Leopold, A Sand County Almanac (Oxford University Press, 1966), 237—40.
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general public, politicians, K-12 educators, natural resource professionals, city planners, and the
next generation of scientists.”® Modern researchers and scientists are leading the way in the
development of Leopold’s Land Ethic. Lin Qi Feng writes, in “4 Sand County Almanac at 70:
The Significance of Leopold’s Life-Work for Socio-Ecological Practice and Research”: “That
Leopold’s book still speaks to our contemporary environmental predicament suggests that
Leopold identified major foundational issues that remain unresolved: chiefly, our treatment of
the natural world as merely a fund of resources, the relentless exploitation of which may threaten
our very own existence.”®!

In grassland conservation efforts, we see a reflection of Leopold’s essay “Odyssey.” The
essay describes the interconnected mosaic of biodiversity through the prism of the prairie and the
rejuvenation of fire:

But the prairie has two strings to its bow. Fires thinned its grasses, but they thickened its

stand of leguminous herbs: prairie clover, bush clover, wild bean, vetch, lead-plant,

trefoil, and Baptisia, each carrying its own bacteria housed in nodules on rootlets. Each
nodule pumped nitrogen out of the air and into the plant, and then ultimately into the soil.

Thus, the prairie savings bank took in more nitrogen from its legumes that it paid out to

its fires. That the prairie is rich is known to the humblest deer-mouse; why the prairie is

rich is a question seldom asked in all the still lapse of ages.®

In the alliance between ecologists and private landowners, along with the introduction of
federal initiatives, we see a solution that may have made Leopold, who looked at economic
incentive with skepticism, wary: “One basic weakness in a conservation system based wholly on

economic motives is that most members of the land community have no economic value,”® he

wrote. Instead, he saw the solution as the establishment of moral obligation within the
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landowner.** But for those of us who love the prairie and delight in its beauty and abundance, as
Leopold did, how do we encourage that obligation in others? In “Axe-in-Hand,” Leopold writes,
“Whoever owns land has thus assumed, whether he knows it or not, the divine functions of
creating and destroying plants.”® It is an awesome responsibility.

Chris Helzer, a prairie restoration ecologist and head of TNC Nebraska, offered his
theory on the development of a land ethic during a lecture at the University of Kansas in
November 2024: “Walking around with a landowner and talking about what you see on their land
is probably the best thing you can do,” he said, “because they’re proud of the place they have and
they want to know why they should be more proud of it. You show them why it’s interesting, not
why it’s useful.”® In my journalistic experience interviewing landowners, I have seen this pride
firsthand. Jennifer Moody, a researcher at the University of Kansas, described to me the care she
encountered in landowners when studying native prairie pastures in Douglas County, KS: “'It
was really quite joyful to talk to these landowners. Everybody that we talked to has a good
understanding and a lot of pride and care for the native grasslands that they are managing, which
was really cool to see.”® Qi Feng believes that Leopold was wise enough to understand that we
may not be able to rid ourselves of economic motivation altogether, and I agree: “Leopold was
pragmatic enough to recognize that economic thinking will continue to drive decision making.
He pleaded for tempering economic logic with the insights and principles of ecology,

evolutionary science, ethics, and esthetics.”®®

¢ Leopold, 250.

% Leopold, 72.

% Chris Helzer, “Restoring and Managing Diverse and Resilient Prairies” (Kansas Biological Survey
Friday Ecology Seminar, University of Kansas, November 15, 2024).

7 Erin Socha, “Keeping the Prairie Alive: Douglas County Landowner Has Restored Land over Decades,”
Kansas Reflector, December 24, 2024,
https://kansasreflector.com/2024/12/24/keeping-the-prairie-alive-douglas-county-landowner-has-restored-|
and-over-decades/.

¢ Qi Feng, “A Sand County Almanac at 70.”
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Helzer offers a poetic yet pragmatic analogy that speaks to the ethical changes required to
confront the green glacier and, in doing so, restore and preserve the grassland biome. Restoring a
prairie, he says, is not like restoring a piece of antique furniture, where we strive to recreate the
object that once was. Instead, it is akin to restoring a city after a natural disaster: things may not
look the same, but the goal is to create a functional, livable ecosystem for its inhabitants.® This
practical approach is reflective of both Leopold’s land ethic as well as the traditional ecological
knowledge we find in Robin Kimmerer’s Braiding Sweetgrass. In the former, the land and all of
its inhabitants are part of an interconnected, working system.” In the latter, Kimmerer’s cultural
origin story entitled “Skywoman Falling” places human beings as a part of an integrated order of
nature. Skywoman'’s story, she writes, is a compass, not a map: embracing ecosystems
holistically will point us in the right direction.” Helzer’s analogy asks us to look for practical
solutions to the modern challenges of prairie conservation.

It is no surprise, considering the failings of our anthropocentrism, that Kimmerer
describes teaching young people who can’t fathom what beneficial human-nature interactions
look like: “How can we begin to move toward ecological and cultural sustainability if we cannot
even imagine what the path feels like?”””> But Kimmerer’s prose reminds us that an
anthropocentric worldview is not the only approach to land stewardship, and in fact, the
historical norm of human-prairie interaction was one of mutualism. Indigenous ecological
knowledge has not been lost; its wisdom is being shared with a new generation through the
reintroduction of agricultural practices built on biocentric principles.” We must re-embrace the

traditional wisdom that recognizes humans have vital roles as caretakers of the land, and that the

% Helzer, “Restoring and Managing Diverse and Resilient Prairies.”

0 Leopold, A Sand County Almanac, 237-64.

" Robin Wall Kimmerer, Braiding Sweetgrass (Minneapolis, Minnesota: Milkweed Editions, 2013), 7.
2 Kimmerer, 6.

3 McNulty, “Native Agriculture Never Went Away. Now It Is on the Rise.”
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earth will reward us with the abundance of biodiversity in return. “It is good to remember the
original woman herself was an immigrant,” Kimmerer writes. “Perhaps the Skywoman story
endures because we too are always falling... spinning into someplace new and unexpected.
Despite our fears of falling, the gifts of the world stand by to catch us.””

Everyone who finds the prairie to be a place of joy, beauty, and solace has a moral
obligation to help shepherd the biocentric ethical shift already underway. I consider myself
fortunate to be one of those people, and I believe that communication is the most powerful tool
in my personal toolbox. By combining my journalistic and environmental studies, I plan to
continue writing about and advocating for the health and resilience of native grasslands. I believe
that I am skilled at communicating the important work of ecologists as well as sharing the stories

of responsible land stewards across the region. The prairie inspires me, and I am doing my best

to pay that forward.

Conclusion

It is a simultaneously inspiring and depressing time to care about prairie. As an east coast
transplant, Kansas’s native ecosystems have taken me by surprise. The sight of a blooming Flint
Hills prairie beneath the expansive Kansan sky has startled me with its beauty. At the same time,
my drives along highway K-10 between Lawrence and Johnson County expose the scope of the
assault taking place. Juniperus virginiana is swallowing up the land.

The prairie is collapsing. Can we stop it? It is easy to look at recent history and feel

cynical. Are we really in any position to fix this, when it is human activity that brought us this

™ Kimmerer, Braiding Sweetgrass, 8-9.
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crisis? How can we turn back the tide of eastern red cedar that we, ourselves, unleashed? I
believe that we can, but it’s going to take a profound ethical shift alongside the administration of
sound environmental initiatives.

Biocentrism does not ask us to imagine a world without humans. In the balance of
biodiversity, humans, too, are a fundamental part of the equation. We belong to nature as surely
as pollinators and prairie chickens. Humans are a part of this landscape and always have been. In
returning to a biocentric framework, we can return to our role as inheritors and stewards of the

earth.
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