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Future of Creation

The Potential of Perennials:

The Land Institute’s Quest to Redeem Agriculture through Bio-Mimicry

The Land Institute

The ecological crisis is making evident just how disjointed the relationship between people, land and the natural community have become.  Nowhere is this more glaring than in the realm of agriculture.  Over several millennia agricultural systems have evolved to a point where they are rapidly destroying the ecological capital of the Earth through an accelerating systematic extraction of the land’s natural resources.  Natural systems have been replaced with artificially maintained monocrop fields which maintain productivity only through massive inputs of fertilizers, pesticides and herbicides.  The continued high productivity of these fields masks the deeply rooted problems that inevitably will cause this system to collapse if radical changes are not made.  Soil quality continues to decline as it is poisoned with chemicals and eroded by the constant disruptions of plowing and tilling.  As people begin to realize the many problems with large scale, mechanized, monocrop agri-business agriculture, many have begun to develop alternatives that promote sustainability and care for the land.  Demand for food that is more sustainablly produced has led to a huge increase in the production and consumption of organic produce in recent years.  Also, the ‘locavore’ movement, in which people seek to grow a portion of their own food and purchase only locally produced items is another example of how consciousness is being raised by an impending agricultural crisis.  While these are very important pieces of creating a world that produces its food more sustainablly, even more fundamental change will be needed.  The Land Institute, a non-profit center for research is trying to launch an agricultural revolution.  Its founder and president, Wes Jackson, left a tenured position at California State University Sacramento to return to his native Kansas and begin devising strategies to completely rethink how agriculture is done.  The Land Institute states as its main goal to develop Natural Systems Agriculture, which seeks to design agricultural systems according to what human beings know about natural ecology.  The main project currently being developed and researched by the Land Institute is around perennial polyculture, which seeks to have fields planted with multiple crop species that will regenerate year after year with tillage or replanting.  So let’s take a look at what perennial polyculture is, how it represents a vast improvement over annual monocrop agriculture, and the ways in which the shared Christian faith moves and motivates all of God’s children to strive for solutions that will redeem an agricultural system that is heading for collapse.
A Selective Reading of Human History
Long before there was Christianity, long before there was the Bible, even long before there was written language, there was agriculture.  Anthropologists estimate that it was about 10,000 years ago that homo sapiens made a world changing innovation through the domestication of plant species.  It was the invention of agriculture that would transition humanity from bands of hunter-gatherer societies into vast civilizations that could shape the landscape for their own benefit.  Our very distant ancestors took wild stalks of grass and selectively bred them over generations until they had conceived species of wheat and barley with robust heads full of grainy seeds.  Generation after generation of seed was cultivated in the ground and selectively adapted to a diverse range of inhabitable climates.  Over the next 8,000 years trade of grain would necessitate language, which would provide a food surplus, which would allow for a diversification of human labor, which would give rise to advanced civilization, which would spawn institutional religious expression.  In the foothills of the occupied territory of Palestine descendents of those first domesticated crops grew, tended by Jewish peasants.  Just as in the case of all the civilizations that came before it, the people’s main sustenance came from milling the grain into flour, then mixing it into dough and baking them into small loaves.  A few of those loaves would find their way into the hands of a Jewish peasant from Nazareth named Jesus.  On the night before he was arrested and crucified, he took the loaves, blessed them, broke them, and gave them to his friends.  For generations to come followers of Jesus would reenact this simple sacrament of sharing the fruits of the Earth with one another; and they would proclaim that through it God was working to bring redemption to the world.
A New Sacramental Theology
Some 2,000 years after Jesus shared bread with his friends Christians around the world gather to share communion and witness to God’s redeeming work in the world.  As Christians the production of wheat and barley take on much significance, not just because they are sources of physical nourishment, but they are also the ingredients of the spiritual nourishment encountered in the loaves of the Lord’s Supper.  It is in those milled grains that we proclaim to taste the Body of Christ and experience Jesus’ real presence among us.  It is in consuming the bread of life that God’s redemptive work becomes incarnate once again in the world.  We must ask ourselves, when does the sacrament of communion really begin?  Does it begin when we eat the bread?  Does it begin at the commencement of the liturgy?  Does it begin when the bread is being baked?  Does it begin when the wheat stalks are cut?  Or does it begin when the grain seed is placed in the ground?  The realization of all of the steps it takes to go from ‘seed of the Earth’ to ‘Body of Christ’ has the potential to greatly expand our sacramental theology.  God as creator works through all of creation for the redemption of the same.  The God revealed in the communion bread is the same God that can be revealed in the beauty of the wheat shock.  But Christians must ask themselves, is God’s redemption experienced in the wheat of communion calling us to be part of the redemption of that wheat’s production?  The question remains, how do we redeem that by which we are redeemed?
Fall From Grace


If we were to take a survey of all the natural landscapes of the Earth, we would find that 80% of the world’s biomes are comprised of perennial crops growing in mixtures.  In comparison, about 67% of cultivated land is covered by annual crops growing in isolation.  For those that do not know, the difference between an annual crop and a perennial crop is that an annual crop will live for only one growing season and must regenerate itself each year by growing from seed, while a perennial plant will grow season after season.  When our ancestors, 10,000 years ago began to domesticate plants in order to feed themselves, they had a natural preference for annual plants because they were much easier to manipulate to grow more and bigger seeds.  Wes Jackson calls the development of agriculture with annual plants “humanity’s original sin.”  He says, “That was probably the first moment when we began to erode the ecological capital of the soil… It’s when humans first started withdrawing the earth’s non-renewable resources.”  Humans have continued on this downward spiral of a path for the last 10,000 years as our agricultural systems exploit the earth’s resources in order to produce bigger yields.  The current state of agriculture, which is highly dependent on fossil fuel, has high levels of environmental pollution, and contributes to the problem of global warming, is but an extension of the path chosen 10,000 years ago.  This is because the production of annual plants destroys the natural ecology and extracts more of the earth’s resources with every generation that is planted and harvested.  A 2004 report commented on the dire state of the world agricultural systems:  “Agriculture is the largest threat to biodiversity and ecosystem functions of any single human activity.”  And a 2005 United Nations report added, “Cultivation often has a negative impact on provision of [ecosystem] services.  For example, cultivated systems tend to use more water, increase water pollution and soil erosion, store less carbon, emit more greenhouse gases, and support significantly less habitat and biodiversity than the ecosystems they replace.”
Mimicking Creation


The Land Institute has set as a mission to reverse the current trends in agriculture and begin envisioning a world in which humanity and nature work in harmony for mutual sustainability.  Their mission statement is as follows:

When people, land, and community are as one,
all three members prosper; 
when they relate not as members 
but as competing interests,
all three are exploited. 
By consulting Nature as the source
and measure of that membership, 
The Land Institute seeks to develop an agriculture 
that will save soil from being lost or poisoned 
while promoting a community life at once
prosperous and enduring.
As you can see, the statement says that it consults nature itself as the source of unity and sustainability.  In this way, creation is valued as a source of wisdom – as the very place where God teaches us how to live in harmony with the created community and her natural resources. Wes Jackson was reminded of this as he looked out over the Kansas prairie.  The prairie regenerated itself year after year after year.  It needed no human inputs or irrigation.  It circulated nutrients within its ecosystem, and when left alone it was perpetually healthy.  Why it then, that agriculture was destroying these prairie lands in order to plant them over with monocrop fields?  Should farmers not instead try to mimic nature?


There are important lessons to learn here about ecological sciences.  Ecosystems, such as prairies, have evolved over many thousands of years’ time.  Ecosystems have many species specifically adapted for certain functions, which is why nutrients, water and energy are all cycled very efficiently within a healthy ecosystem.  From a theological perspective, this is to say that, creation, when left to its own devices, functions in a way that healthily sustains a plethora of life.  It is when human activity disrupts the natural functioning of these ecosystems that we begin to see a decline in biodiversity, nutrient cycling, and soil quality, among other things.  All of these negative results come as a consequence of annual monocrop agriculture.  Humanity’s original sin of altering the ecosystem to grow annual crops, is now reaching a level where the natural world has become so disrupted that it is perhaps on the edge of complete collapse.  At the same time, a growing human population is putting more demand on the food supply, which is causing a major ethical dilemma.  How do we feed the world’s population well and yet still produce food in a way that is sustainable and healthy for the Earth and all of God’s children.  Development of perennial polyculture just may be a big part of the solution.


The idea behind perennial polyculture is to mimic nature instead of dominate it.  This is the idea that creation has it right to begin with, and instead of fighting to subdue God’s handiwork, we can produce what we need and create a healthier environment by learning from it and imitating it in our agricultural systems.

Creating a New Strain of Wheat


Since most of the natural world is covered by perennial plants growing in mixtures, the Land Institute is working to develop perennial strains of crops that could grow year after year in much the same way perennials grow on the Kansas prairie.  While the superior capacity of perennial plants to store carbon, manage resources, and stop soil erosion is widely recognized among ecologists and soil scientists, more than two-thirds of global cropland is used to grow monocultures of annual crops.  This is largely because grain and oilseed crops are the foundation of the human diet, but to date there are no perennial species that produce adequate grain harvests.  Researchers at the Land Institute are trying to produce perennial species of grain crops that would replace their annual counterparts of wheat, barley, corn, soybeans and sunflowers.  This monumental task essentially is trying to replicate the process of domestication that took place 10,000 year ago which produced many of the cereal crops that still comprise the majority of crops that feed the human population.  However, the process of creating new crop strains through selective breeding is a process that takes many years, as each generation must mature before breeding it again.  The hope is that within 25 to 50 years that Land Institute will have created the first varieties of these crops that can be grown commercially and offer similar grain yields to the annual crops that are currently being grown.  Another significant part of their project is developing polycrop combinations, in which many plants with mutually beneficial traits can be grown in a single field, thus increasing biodiversity (which comes with a wide range of benefits), and productivity of the land without compromising sustainability.

Deeper Roots


The first thing that you will notice about a perennial crop, in comparison to an annual crop, it its deep root system.  Here you can see, side by side, a mature perennial wheat crop and an annual wheat crop.  The difference from season to season is obvious.  The perennial crop already has deep roots that are ready to nurture the plant once the growing season begins.  One of the biggest advantages of perennial plants is that the land does not have to be tilled from year to year.  It is the disruption to the soil every year that comes with plowing for annual plants that does some of the most extensive damage to the soil quality.  Because perennial plants can maintain productivity for as long as five to ten years, the crop can hold the soil together better, prevent erosion, better manage the nutrients, and contribute to the ecosystem year-round.
The Disadvantages of Annuals (The Current Agricultural Model)


In the current agricultural model, annuals are planted from seed each year, and after being harvested the fields are left barren until the next planting season.  This means that the root systems have to regrow each season, which creates several significant problems.

· Annual plants have a shorter growing season because they have to generate their roots, stem and seeds from scratch each year.  This short life span gives the plants very little resiliency, and makes them very vulnerable to changing conditions.  Because they are all genetically similar and grown in monocrop fields, these plants are very susceptible to disease, which necessitates artificial pesticides to control the environment.  Because the root systems are young and fragile, herbicides must also be used heavily in order to prevent weeds from choking the young plants.  Wheat is often grown in arid regions, so irrigation is often used.  However, annuals do not make efficient use of rainwater, losing up to 45% of it before it can be absorbed by its shallow roots.  Finally, productivity and growth depends on good weather and fertilizer at precise times in the growing season.  Nitrogen based fertilizers cause significant run-off, which pollutes watersheds and often creates dead zones in the Earth’s oceans.
· Multiple passes of machinery in spring and fall are required to plow seedbeds, fertilize soil, plant seeds and apply herbicides.  This requires tremendous amounts of fossil fuels which generates carbon dioxide.

· Small roots provide less access to water and nutrients and sequester little carbon.

· Topsoil applied chemicals run off into waterways, increasing silt and polluting drinking water.

· Soil nutrients are lost, along with up to 45 percent of annual rainfall.
· Short growing season gives plants little time to capture sunlight or participate in the ecosystem.  Fields can remain barren much of the year.

The Advantages of Perennials (The Future of Creation)


The deep roots of perennial plants allow them to be in a constant state of preparedness, highly productive yet resilient in the face of environmental stresses.  It is these qualities that make perennials better able to grow with fewer inputs and human intervention.  Just as deeper root systems provide natural advantages to many natural ecosystems (especially prairies, which contain plants most similar to grain crops), they also can provide for a more sustainable form of agriculture.  The use of perennial plants has many advantages:

· The deep roots capture and utilize more rainwater than annuals, meaning that they can be more productive and be grown in areas that are currently considered marginal for farming.  Such an increase in arable land may prove invaluable in feeding the world’s growing population.

· Diverse perennial crops can be planted on the same plot of land.  Their different root levels can access water and nutrients at different levels of soil so that each can remain productive.  Planting of multiple species make the crops more resistant to disease because genetic diversity protects against total loss.  This reduces the amount of pesticides needed and acts as a safety net for the world’s food security, as in an age of genetic uniformity one super-pest could wipe out a huge portion of the world’s grain crops in a single season.

· Also, because the perennial plants resemble their natural inhabitants of the ecosystem, and because they participate in the ecosystem year round, the fields actually provide habitat for many native species of the area.  Wildlife is anticipated to thrive in the plant shelter of perennial fields.  Many of the species may provide advantageous services to the plants, such as pest control or natural fertilizer.

· Perennials are harvested by simply cutting off the portion of the plant containing the seeds, leaving the stalk behind.  The roughage that remains can be grazed by livestock, which is better for animals than grain feed, and provides the fields with fertilizer through the manure.  This creates a closed-loop mutually beneficial relationship between grain and protein production.

· Because the roots do not have to re-grow every season, perennials have a longer growing season.  This could prove advantageous in developing strains of wheat the produce high yields without the need for synthetic fertilizer.  Reducing fertilizer use would result in less nitrogen run-off in waterways, which could rejuvenate their suppressed ecosystems.
· The deep root systems create competition in the soil which prevents the growth of weeds.  This reduces the need for synthetic herbicides, which in turn reduces water and soil pollution.

· Roots descending two meters or more leak carbon-rich plant sugars into the soil, feeding organisms that create and manage other nutrients.

· The larger bio-mass of the perennial plants cause more carbon sequestering.  Perennial plants could go beyond being carbon neutral – meaning that they could reduce carbon in the atmosphere by sequestering more than would be required for their production.

· Perennials are more resistant to variances in the climate, meaning that they would be more productive when global warming begins to have more of an impact.

The Path to Redemption


We must realize that agriculture is a huge culprit in the degradation of God’s creation.  We must all participate in solutions that will begin redeeming our agricultural systems and create a system of production that ensures sustainability of the Earth and food security for all God’s children.  The development of perennial crop species, although perhaps 25-50 years away, will be a vital piece in redeeming agriculture.  Although still years away, now is the time to build up a critical mass of people and resources to make this vision an implemented reality.  New possibilities which mimic creation instead of trying to subdue it need to be injected into discussions and public consciousness.  Now is the time to get people thinking about these new solutions in order to reduce the aversion and resistance to them when they reach the point of being able to be implemented.  We need to begin talking about these new possibilities in our churches and social organizations in order to prompt people’s thinking about solutions to the environmental crisis.  We need to be talking to farmers and getting their input and feedback.  We need to be talking to our representatives in congress, telling them that the status-quo system of subsidizing monocrop agriculture is not a long-term solution to the world’s food needs and to creating a healthier environment.  If part of an academic circle, it is important to talk about these new possibilities in order to build support in our institutions of higher learning until we reach a critical mass of people that are willing to approach agricultural problems from a completely new direction.


But perhaps the most important step to take in supporting perennial polyculture is to change our hearts and minds about how we view and interact with God’s creation.  The most fundamental change that humans need to make in combating the environmental crisis is to see creation as a revelation of God.  Creation is a source of wisdom, so we must see it as our teacher rather than something that is to be subdued and dominated for our own benefit.  In creation God reveals how every creature is meant to co-exist alongside the others and work together for the mutual benefit of all.  As the Land Institute says, people, land and community are one.  God has ordained it this way, and caring for one necessitates that we care for all three as members of the same body.  The problem is that so many of us are alienated from nature.  So many of us are move from our driveways to our cars to our places of work without even having to step foot on the unpaved Earth.  We must be intentional about spending time in nature, enjoying it, loving it, learning about it, and in turn, learning from it.

Creation is truly a resevior for God’s grace.  Just as the bread of communion is the site of God’s grace, so too is the created order from which it comes.  The ground, the seed, the stalk, the grain all carry God’s grace and God’s continual work for creation’s redemption within.  So the next time you go to take communion, or even the next time you go to eat a meal, think about how the bread was produced; think about the ground from which it came; think about the grace of God that is present in the creation from which it comes; and think about how we can work to renew the integrity of God’s created order, and in doing so experience God’s grace all the more fully.

Please look at these resources for further reading, or go to www.landinstitute.org for a complete list of articles and ways in which you can support their efforts.
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