
Horse and Grassland 
Ecology



The Horse is a native keystone species to the North American grassland (or prairie) 
ecosystem

The horse as a wild species originated in North America as part of the grassland ecosystem. 
DNA samples demonstrate that the horse lived across the continent for thousands of years within 
habitat containing flowering plants and graminoids (grass, sedge, or rush), as well as other grazing 
megafauna and predators. 
Humans and horses crossed migratory paths in the Bering Strait land bridge, and the horse evolved 
to additional subspecies across Asia and Europe. In North America, it was persistently hunted or 
pressured by climate and the environment and its population suffered an abrupt decline.
However, whether it actually became extinct before the arrival of the Europeans to the North 
American continent in the 1500s is subject to debate, especially when looking at the oral history of 
Native American tribes.



Traditional Ecological Knowledge
TEK is fundamental in fostering new habitat for wild horses as well as educating on their 
roles and impacts. There are scant data or experiments providing evidence or practical advice 
on introducing horses as species of a prairie ecosystems. Western science is often too 
generalized, ill-equipped to analyze ecological, hydrological, climate, soil systems at the same 
time, and not immersed enough to observe and understand both the history and future 
potential of these places.
Grasslands were historically the largest vegetation type in North America, covering more than 
300 million ha. However, they have become fractured and deeply disturbed by human activity. 
We’ve lost grasslands furthest East, our wettest grasslands due to excess plowing, erosion, and 
development. Overgrazing, systematic fire suppression (as opposed to natural wildfire 
processes), and encroachment has led to excess woody plant cover, invasive species 
outbreaks, and severe diminishment of biodiversity, including the richness of forbs. Erosion and 
industrial fertilizing have caused the widespread breakdown of fertile topsoil.
Industrial agriculture, unilateral land-use change, powerful lobby groups, and the lack of valuing 
native prairie as a fully-functioning ecosystem, have made both healthy wild horse populations 
and prairie ecosystems irrelevant in society.



TEK and medicinal plants of N. American prairies:
The purple coneflower (echinacea) is found in native North American prairie and 
used as an antidote for venomous bites and stings, toothaches, headaches in people 
and for distemper in horses. Overall, echinacea is both an antibiotic and immune 
system stimulant.
Additionally, thyme-leaf spurge is used for nursing mothers, and a remedy in case of 
dysentery and abdominal bloating in children. 
Secondary plant compounds, or the molecules modeled after them, are the source 
of 25 percent of the prescription drugs used in the United States today. Plants of the 
semi-arid western Plains are adapted to climatic extremes and intense grazing and 
therefore thought to contain lots of secondary compounds. Secondary compounds 
dissuade browsing mammals (which is another way of saying that they co-exist with 
them).



Grasslands and nutrition

The original North American food system was based on harvesting wild plants for food and medicine, employing 
sophisticated agricultural practices, and on preserving seed diversity. 
E.g. People of the Langford Tradition from upper Illinois between 12  and early 14th centuries A.D were semi-sedentary 
maize horticulturalists combined with intensive use of wild game and plant species (Emerson et al. 2005) 

The Three Sisters



What is the impact of horses on grassland ecosystems?
Horses have unique relationships with plants and animals, directly impacting the growth of habitat for 
other mammals, invertebrates and bird populations, through soil and vegetation dynamics. Horses graze, 
digest, move seeds, and migrate in their own singular way that promotes grassland ecosystem health. 

Horse will enhance the functional composition of grasslands through grazing, and boost pollinator habitat 
use. Horses take “sandbaths” (i.e. wallow) and dig up roots which creates germinating possibilities for 
pioneer plants and warm spots for reptiles and insects. Their dung hosts fungi and mushrooms and also 
contains undigested seeds which spread native vegetation. Burrowing owls will bring dung to their nest to 
attract beetles. Horses will control encroaching woody vegetation by gnawing at sapplings and reducing 
understory density. This is particularly key for species like the Eastern red cedar, which has over-colonized 
grasslands. Horses can also dig wells which helps other animals survive droughts given their unique ability 
as dowsers to  smell underground water near the surface and dig down to it with their hooves. 



1) Landscape and vegetation
a) Herd movement

Historically, the prairies were grazed by large, migrating herds of bison, antelope, deer, elk and horses. These 
continuously searched for green forage given certain precipitation, drought, and fire. There is a fundamental 
interrelation between the green wave (the progression of spring green-up from low to high elevations or latitudes) 
and migratory herbivores: they can manipulate the way the green wave moves across the landscape. For example, 
rotational grazing allows vegetation to recover in the absence of the herbivores. It causes repetitive seasonal grazing 
pressures to which the vegetation adapts in the process of natural selection. Restoring lost herbivore migrations will 
require that these animals be allowed to freely assemble, intensely graze, and move in sync with landscape-level 
patterns of plant phenology.

a) Digestive cycle and seed spreading

Restoring grasslands from intensive agriculture requires weed management, reseeding, restoration of 
natural water flows and time. The horses’ light digestion compared to other ungulates (e.g. ruminants) 
leads to more efficient natural reseeding. Horses are natural fertilizers and can help increase the 
absorptive humus component of soils



2) Biodiversity
a) Fellow ecosystem engineers

Prairie dogs benefit from large grazers that open up grassland habitat as they can see predators 
better and their colonies can thrive.Grazing by burrowing mammals enhances plant nitrogen uptake, 
resulting in increased forage quality, attracting megaherbivores. Grazing and defecation by such 
megaherbivores further increases forage quality and decreases vegetation height for prairie dogs. 
Megaherbivores will use burrows for wallowing and shedding their hair during the Spring, which is 
very important for bird species as these need this hair for their eggs to reach the right incubation 
temperature. Thus, megaherbivores and small burrowing mammals have a key mutualistic relationship 
which allows them to fulfil their keystone roles in grassland ecosystems. 
The excavations created by burrowing mammals provide important belowground habitat for many 
grassland animals (e.g. arthropod diversity and abundance) and are also important for other rodents 
and groundnesting birds. Predators will use these borrows as habitat as well. Overall, the more 
prairie dogs, the more raptors, canids, felids, mustelids, and snakes.



c) Grassland birds

N. American grasslands house 30-50 species of birds (sparrows, owls, raptors…etc.), many of which 
are found nowhere else on Earth. Out of the 3 billion birds lost since 1970 in the US, one out of 
every 4 are grassland birds. They have been the most affected. 
Mammals open up space for birds to move through what can otherwise be a thick, tall grassland 
(Knopf et al. 1997). 
Birds are social animals and need large expanses of contiguous grasslands to utilise both wintering 
and breeding areas. 

b) Prairie ecosystems are exceptionally 
biodiverse

Many species, particularly elk, pronghorn 
antelopes,  black-footed ferrets, cougars, 
grizzly bears and grey wolves have been 
locally extirpated.



Grassland Ecological Web

Research and TEK can help 
determine the keystone role 
and trophic/engineering direct 
and indirect impacts the 
horse has in grasslands.



There’s a bigger picture to all this. 

Grassland restoration 
efforts from around 
the world can provide 
useful insights.



Climate Change 
a)Wildfires

Grassland prairie communities in the central and western US have evolved over millennia with both 
fire and grazing. When fire is present, along with moderate grazing, accumulated fuels and litter are 
combusted and many important nutrients are released. Although some of these nutrients are lost 
during volatization, those that remain are often in forms more available to plants, which may result 
in higher aboveground net primary productivity. 
The reduction of understory vegetation density and vegetation continuity might become a valuable 
ecosystem service by reducing fuel and thus preventing wildfire occurrence.

a)Adaptation

Large animals contribute to ecosystem adaptation to climate change by promoting complexity of 
trophic webs, increasing habitat heterogeneity, enhancing plant dispersal, increasing resistance to 
abrupt ecosystem change and through microclimate modification.



c) Carbon sequestration

Well-functioning temperate grasslands are one of the most important carbon storage ecosystems on 
Earth, even more so than tropical rainforest.

Global carbon storage (tons of 
carbon per hectare)

Vegetation Soil

Wetlands 43 643

Boreal forests 64 344

Temperate grasslands 7 236

Tundra 6 127

Tropical forests 120 123

Tropical savannas 29 117



I already have buffalo on my grassland, why do I need horses? 
Both the bison and the horse are native keystone species of the North American grassland ecosystem. 
Although both ungulates, they have fundamental biological differences and thus fundamentally unique 
ecological relationships with people, animals and plants. Based on DNA findings, they co-evolved within this 
habitat and both belong in it. 

Bison and horses graze differently. The former grazes closer to the ground and upends roots, while horses “clip” 
grasses. Bison have more capacity to go after trees as woody plants are more common in their diet. These 
behaviours lead to different soil disturbance/regeneration effects as well as correlations with increases or 
decreases in runoff following precipitation events. 

They also digest plants differently. Bison aren’t able to digest all of the cellulose from grass, thus they develop 
healthy bacteria in their gut which become useful for the environment; while the latter, as non-ruminant 
herbivores have a simple stomach, which means that the bulk of the organic matter in an undigested form with 
the majority of seeds remains in their manure, helping to spread the flora.

The critical question is not which species is better, rather how to find a healthy balance in the ecosystem. In 
general the more biodiversity there is, the better.



Can horses coexist with cattle on a healthy grassland?
Horses, cattle and bison can each fulfil a specific need, ecosystem service or socio-cultural value. However, native species to the 
grassland ecosystem (horse and bison) will develop deeper bonds with the environment and people who care to see this 
ecosystem reach its full potential.

When comparing the effects of horses and cattle grazing on grassland, Schmitz & Isselstein (2020) found that horses promote stronger floristic 
contrast and biodiversity, while cattle more effectively maintain homogenous swards. Further, horses are fall less constrained by sward quality 
and height than cattle: they more effectively control competitive grasses, maintain open areas in pastures and increase the structural 
heterogeneity of grasslands (Edouard et al., 2012). 

When all three species inhabit the same land (Cromsigt et al., 2017), cattle and bison tend to consume both grass and woody plants, while 
horses supplement their grass diet with sedges and herbs. Between bison and cattle, the former strips tree bark whereas cattle browse twigs, 
suggesting that bison can better halt or even reverse woody encroachment. 

Cattle ranching also has painful historical roots (part of a system of control forced on native communities). Some tribes are “de-colonizing” 
species: e.g. by maintaining the genetic integrity of buffalo descendants that weren’t crossbred with cattle.

There is also an important practical perspective: ecosystem regeneration, rewilding, those endeavors can take time, is there a middleground? 
The American Prairie Reserve measures stages in between transition from livestock-centered management toward biodiversity-centered 
management on Great Plains rangelands.



Overgrazing should be avoided
Intensive grazing practices can significantly reduce plant biomass as well as plant litter inputs. This, in 
turn, causes a reduction in decomposition and mineralization rates and available nutrients. Notably, 
heavy grazing will also result in lower seed production and, therefore, lower dispersal and recruitment 
of new individual plants. 

A more moderate-to-heavy grazing regime will 
promote the highest population of grassland 
birds, though overall diversity of grazing regimes 
is best. 



Safeguards for a rewilding pilot
– Identifying what has failed in the BLM’s approach in terms of ecology, horse health and habitat
– How healthy must the soil be? Are there sufficient, natural hydrological cycles or storage in place? 
What are some ways of preparing or supporting restoration of land that has undergone intensive 
grazing, fertilizing or pesticide use?
– How many other grassland species are needed to be introduced to aid in horse-led grassland 
restoration?
– What other side activities can help facilitate these goals and monetize the operation (e.g. veterinary 
centers, education spaces, horticultural or nursery); should the pilot management be prepared for a 
gradual restoration?
– Should moveable fences and water points be installed?
– Can silvopastoralism or agropastoralism be used as an interim strategy: e.g. to slow down fires, 
provide support for horses (shade, irrigation), and generate an additional revenue stream (e.g. from 
fruit tree production)?
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