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by ANDREW FRENCH

Agriculture has harnessed the pow-
er of annual grains to grow a massive 
amount of food every year. With the 
ability to store calories for extended 
periods of time, our human society 
has continuously expanded our scope 
of influence over the ecology of the 
planet, and with the advent of cheap 
fossil fuels our impact has grown ex-
ponentially over the past 100 years. 
Now, we find ourselves at a critical 
juncture. We continue to expand our 
dominion over our planet’s arable 
landscapes, but have maxed out po-
tential annual crop yields utilizing 
conventional agricultural methods as 
we decrease the fertility and regenera-
tive ability of the landscape. 

Farming has now turned toward 
biotechnology, which promises to 
help farmers increase potential yields 
of our primary annual crops while 

reducing the problems that come with 
growing monocultures. As biotechnol-
ogy companies tinker with the DNA 
of our germplasm heritage to fix per-
ceived deficiencies in crop yields and 
resistance to pests, more and more 
farmers are looking toward natural 
solutions and systems of farming that 
not only increase productivity, but al-
so increase the health of the land and 
all the creatures that inhabit it. These 
natural systems of farming include 
Permaculture, Holistic Management, 
the Regrarians Platform and Agro-
Ecology. In these systems, we find a 
shift of focus from annual to perenni-
al-based crops. They take the natural 
patterns and biological systems of the 
planet and create agricultural analogs 
that support not only our human en-
deavors, but also the biosphere. 

Some of the most abundant of all 
the biomes on the planet, in terms 
of Net Primary Productivity (which 

essentially measures the amount of 
energy produced by plants after they 
have used enough for their own bio-
logical functions), are the temperate 
forest, taiga and savanna. Modeling 
our agricultural systems after these 
regenerative landscapes makes a lot of 
sense if our aim is to decrease outside 
inputs and increase yields. Forest and 
grasslands transform the sun, soil and 
water into food for animals that in 
turn provide services such as fertiliza-
tion, tillage and mowing within these 
over-yielding biomes. We can mimic 
these primarily perennial systems to 
create an abundance of food, fuel, 
medicines and more.

Lindsay Rebhan has been working 
at the forefront of the new phase of 
agro-ecologic farming. She lives and 
works in Minnesota and Wisconsin, 
lands where corn and soy reign, and 
is in a unique position as a designer 
and consultant in farm-scale peren-
nial agriculture to help facilitate the 
transition from a monoculture-based 
agriculture to one based on ecological 

Regenerative Agriculture

Farm-Scale Permaculture in Action

Above: Managing forest land at Lily 

Springs Farm.

Right: Lindsay Rebhan inspects white 

oak, wild plum, dogwood, crabapple and 

wild rose waiting to be planted.
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systems. I had the opportunity to talk 
with her in September, about the way 
forward toward perennial-focused re-
generative agricultural systems and 
the tools we can use to get there.

Why are you doing this work?
I believe we can have more resil-

ient food systems, a more just food 
system, a food system that reproduces 
its own soil and one that can last 
many generations. I am an agroecolo-
gist, and I see that there has to be 
fertility in the food system. We’ve lost 
the connection to the whole fertil-
ity cycle, and regenerative ecological 
systems bring that back. We can eat 
from those systems and build our 
houses from them, we can heat our 
homes with them, and we can make 
art with them. 

How did you get started on this path, 
working as an agroecologist?

I grew up in Nebraska, in town, not 
on a farm. I am the daughter of an 
environmental science teacher who 
planted prairies with students and 
worked as a naturalist with the Bureau 
of Land Management. My mother is a 
social worker and taught the impor-
tance of People Care. I went on to 
study environmental studies, geology 
and Justice and Peace Studies at the 
University of St. Thomas in St Paul, 

Minnesota. I got to travel abroad, 
and I studied systems in Bangladesh 
and Cuba, but at that point in my life 
I hadn’t really discovered farming 
yet as a regenerative solution to the 
Earth’s problems. I was aware of the 
problems and was working against the 
forces that were creating them.

So you started out fighting against the 
problems instead of working toward solu-
tions?

Yes I had a huge paradigm shift 
when I graduated college because I 
had been anti-war, I had been anti-
Manitoba Hydro, and I had been anti-
mining and working against a lot of 
other issues that were hurting our wa-
ter and soil. I went to Guatemala after 
college and worked on two permac-
ulture farms, and at that time I didn’t 
know what permaculture meant. I 
learned how to save seeds, how to 
run an earth-wormery, how to make 
bicycle-powered water pumps, how 
to use raised beds, how to compost 
in banana circles, learned herbs with 
elders, and worked with a women’s 
group on solar ovens. I didn’t know 
what I was doing, but I started to learn 
systems and started to see how these 
systems were interrelated. I worked 
on an older permaculture farm as well 
as a startup permaculture farm so I 
got to see both ends of the spectrum. 

I learned to be “pro”-something and 
to embrace hopeful action for the 
world’s overwhelming “problems.” 

That experience working abroad 
helped me become adept at tropical 
permaculture systems, and I decided 
I wanted to come back to Minne-
sota and learn cold-climate systems, 
to implement what I knew about 
how these ecological systems work. 
I needed to learn how the heritage 
breed animals and heirloom plants 
in this cold climate do the same 
things. I came back and immediately 
found somebody who was doing cold-
climate permaculture, who eventually 
became my business partner, Paula 
Westmoreland. We immediately be-
gan working together, started a grass-
roots group that eventually became 
Permaculture Research Institute Cold 
Climate, and started working with 
her landscaping business, Ecological 
Design. I apprenticed with her to 
learn design, became crew leader, and 
did project management. We were 
heavy on native plants and more ur-
ban installations — we’ve done urban 
farms, homesteads and the only roof-
top farms in the state (Cornerstone/
Lucias, Bachelor Farmer and Tiny 
Diner). In the last five years we’ve 
started to work with homesteaders 
with larger pieces of land and farmers 
with larger acreage, so now we’re able 
to bring our systems design to broad-
acre perennial systems, which is what 
my passion is.

What propelled Ecological Design’s 
evolution from more urban- and suburban-
based work to the broadacre design and 
consultation work?

We are always pioneering, always 
pushing. The social, environmental 
and economic crisis of our lifetime is 
paramount — the solutions need to be 
larger and more quickly adapted. The 
agro-ecological pathways for people 
to move forward must be showcased. 

We’ve always been connected to 
farming. We’ve grown seed garlic for 
over a decade. We started out growing 
garlic at Garden Farme in Ramsey, 
Minnesota owned by Bruce Bacon. 
Then the garlic operation moved to 
my home on about an acre of land in 
Brooklyn Park for five years.

Planning out a hazelnut planting at Lily Springs Farm in Osceola, Wisconsin.
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We worked with pioneering urban farmers in Minnesota 
as their systems were becoming established. Connected 
city lots, albeit small, can do a lot of things for climate 
change, and large-scale perennial farming can really make 
an impact on the Earth. Urban agriculture also provides 
an educational function of reminding urbanites where 
food comes from. And so my work with young farmers at 
Renewing the Countryside and MOSES (Midwest Organic 
and Sustainable Educational Services), and my work with 
larger-scale animal farmers really brought along a deeper 
understanding of how we can sequester carbon and move 
forward with not using chemicals to heal the land. This 
drive became deeper to do it at a larger scale as climate 
change becomes more extreme. 

What is your definition of farm-scale perennial agriculture? 
The issue with just calling it perennial systems is that 

what we do is holistic, and people sometimes think that ex-
cludes animals. We like to call it Regenerative Agriculture.

So in Regenerative Agriculture you work with whole systems 
instead of focusing on just one aspect of the whole. What role do 
annuals play in these systems? 

Annuals are tasty; we eat them every day. They are part 
of our food system. Vegetables can be farmed in the alleys 
or edges of perennials, or in patches within a perennial-
focused design. Annuals are part of the ecology as well. 
The important part is that the agriculture is regenerative 
so that we are rebuilding soil and we are reconnecting 
the ecological systems, so I would say that my definition 
of farm-scale regenerative agriculture, or permaculture, is 
an agro-ecologic system that cares for the Earth and the 
people and shares the surplus — human, animal and plant 
systems that work together to provide for the current needs 
of people and for future generations.

Growing perennial food on a larger scale supports 
biological diversity of the farmscape and regenerates the 
soil. We can have our carbohydrates coming from a bush 
that grows 100 years that we don’t have to till or spray 
with chemicals. Could we get our carbohydrates from that 

versus the current corn system, that we till every year and 
needs so much maintenance? Could we get our grain crops, 
our oil crops and our meat from a system that regener-
ates soil, sequesters carbon and decreases climate impact? 
I think it is possible, and a lot of the skills to do that are 
conventional farming skills, ancient practices, nothing new. 
What is new is that we find ourselves in a time where we 
have a bunch of unskilled people with no connection to the 
land by at least one generation, and in order to bring in the 
new regenerative agriculture, we need people skilling up 
and more people to do it. We need the elders to teach us 
how to run the tractor, how to combine grain, how to run 
the animals in a way that combines the old and the new. 

Respect for the wisdom of the elders?
Yes and for future generations. Planting these trees isn’t 

just for our lifetime. There are a lot of reasons why we 
are a corn and bean culture. In less than 100 years we’ve 
completely changed the face of agriculture. This is not 
how U.S. food systems were even during the 1950s. Even 
earlier than that, when native people started to farm on 
these lands of North America, they farmed between the 
trees and perennials and harvested the animals that were 
trampling and fertilizing these landscapes. That’s where 
we started as we moved forward in farming and home-
steading as Caucasian Americans, spreading out across 
the United States. The larger animals went away, and we 
started to see more mechanical farming and more mono-
culture cropping, but in the early 1900s everyone was still 
rotating a good amount of crops like barley, oats, wheat 
and alfalfa with animals like pigs and cows. People still 
had a good understanding of how to put away their food 
and an understanding of food presence in their culture.  
Within the timeframe of World War I and World War II we 
developed factories where women went to work making 
materials needed in the wars, and after that we needed to 
function with a new labor force that came back from the 
war. We turned the bomb factories into fertilizer factories, 
using the same components that made bombs to make fer-
tilizer, and we started to see the animals coming off the land 
into confinement operations. Processed foods and TV din-
ners started to crop up in the ’50s and disconnection from 
our food grew and the amount of farmers decreased. The 
Dust Bowl had happened, so we already had some warn-
ing, some red flags about this kind of agriculture that we 
were pursuing, but the government helped us push through 
that, utilizing technical solutions, moving us into the age of 
fencerow to fencerow using corn and soy subsidized by the 
government with more and more chemicals. 

Agent Orange, an herbicide defoliant used as a weapon, 
came out in the Vietnam War, which included 2,4-D, a 
now legal herbicide for U.S. food crops; the precursor of 
what we now know as glyphosate. Glyphosate, the active 
ingredient in Roundup, came out in the 1970s as a popular 
herbicide. The Farm Crisis of the 1980s happened, and it 
became really hard to be a farmer. Lots of people lost the 
farm, lost families. What came out of that is yet another 
technical solution which is genetically engineered plants. 
This new technology allowed us to put more plants out on 

Newly planted purple asparagus rows with an alley crop of 

chamomile.
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the landscape with no natural fertiliz-
er. We developed glyphosate-resistant 
crops and soon glyphosate-resistant 
superweeds. 

These are broad strokes of history, 
but you can see the pattern of discon-
nection and the takeover of agricul-
ture by large companies. We lost a lot 
of breeds in this process. When you 
look in an old farming book from the 
1920s you find breeds that I’ve never 
heard of — 20 breeds of pigs and 50 
kinds of tomatoes I’ve never heard of. 
Those breeds don’t exist anymore, or 
they are very hard to find. We’ve lost 
a lot, and it’s really important to come 
back to those breeds because of how 
the animals can be on this landscape 
and nutrient density. This is all impor-
tant for human health, soil health and 
our farm health. 

Older folks I work with have this 
knowledge that comes out when I 
start asking questions about farming, 
and everybody has a food culture 
base of knowledge. A lot of social 
paradigm shifting happens when we 
work with our clients, as a kind of bo-
nus. It’s an emergent social property 
that happens as we do land planning 
and design. 

As an agroecologist what are the main 
components you focus on as you start a 
design for a farm?

Soil and water are absolutely im-
portant, but in a regenerative agri-
culture we are trying to reconnect a 
healthy ecological system to produce 
food as we build the soil, bring the 
water back, and have soil that can 
hold water — grass farming is one of 
the most important things to accom-
plish all these goals. Grass farming 
with animals is the fastest and best 
way to heal the earth, as it sequesters 
carbon and build soils the fastest.

Regeneration is about growing and 
adapting, generating abundance, never 
taking without giving. In my experience, 
when I started to work with animals my 
whole understanding of how ecology works 
changed. Where in your journey did you 
realize the relationship between animals, 
plants and the land is the crux of the re-
generative paradigm?

Observing the insects, the birds 
and the animals working and read-

ing the first holistic agriculture book 
I ever read, One Straw Revolution by 
Masanobu Fukuoka, were my first 
early insights into ecosystem mim-
icry. Fukuoka relied on the geese and 
ducks in his system, and that was a 
good scale for him. What was excit-
ing about his system is that it can be 
scaled down or up, as long as you un-
derstand ecological systems. There is 
no such thing as a vegan ecology, you 
have to have fertility in your system, 
in your backyard mob grazing geese 
or broadacre with beef cattle, as long 
as you are eating plants down, poop-
ing back onto the earth, allowing the 
earth to regenerate, you are seques-
tering carbon, you are fertilizing, and 
you are harvesting a yield and en-
abling the soil to absorb and hold wa-
ter longer. As regenerative agriculture 
consultant Darren Doherty says, “You 
have to be blue, before you’re green, 
and then black” — meaning you have 
to have water before you have crops, 
before you make money or build soil. 
So you have to match your landscape 
to your plants to your animals. Create 
the system that works for your labor, 
your capabilities, your budget, and 
scale it up or down accordingly.  

What Regenerative Agriculture-based 
land/plant/animal system do you recom-
mend for the Midwest?

Here in the Midwest we base a lot 
of our planning on the Oak Savan-
na ecosystems, which are abundant 

across the planet. In Spain the Dehe-
sa Oak Savanna has been managed as 
an agro-silvopastoral system that has 
been feeding people for thousands of 
years. We have a newer continent but 
we have oak savanna systems where 
we can have nuts and fruits, grain 
crops and vegetables, mushrooms, 
herbs, flowers and animals — all those 
things here in a cold climate that 
can withstand winters, drought and 
extreme climate change. By buffering 

A hazelnut planting session of 1,500 trees at Lily Springs Farm.
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ourselves with diverse systems, that 
can scale up or down, we balance out 
the cycle of boom and bust agricul-
ture that we have now. We can even 
out that extremity by having diver-
sity, and we can increase resilience.

So if we cultivate our relationships 
with each other, the land, plants and 
animals, and increase diversity, we will 
produce a resilient culture?

We also need to clean our water. 
The Ogallala Aquifer is the largest 
aquifer in the Midwest and it’s nearly 
drained and poisoned with pesticides. 
Farmers in southern Minnesota can’t 
use their wells because of the farm 
chemicals that have poisoned the 
water. In regenerative agriculture 
we’re learning how to utilize animals 
to help transition lands that have 
been worn down with conventional 
chemicals and GMO corn stubble 
that isn’t breaking down. Using cattle 
is the best way to do this, because 
they trample the most, they graze the 
most, and they poop the most. 

What woody species would you recom-
mend to farmers to start planting now in 
the Midwest?

In our neck of the woods we’re in 
zone 4, some clients ranging from 3-5. 
Our go-to woody crop are hazelnuts 
and berries. We have been sourcing 
American and European hybrid-cross 
hazelnut which is a very viable human 
or animal food crop, produces oil, can 
be coppiced or grazed, doesn’t have 
to be tilled, can last for generations 
and is resistant to Eastern Blight. A 
little more south and chestnut is the 
go-to, and many more fruit options 
open up.

What’s the return on investment that 
you can get with hazelnut? How fast does 
it produce a viable crop?

We don’t really have the num-
bers like we do for corn and soy. 
We help farmers produce perennial 
economic succession budgets, so you 
can anticipate labor, materials and 
yields over years. Profits perpetually 
increase over time. As a specialty crop 
you could sell unprocessed commod-
ity hazelnuts for something like $2 
per pound or create a value-added 

product for much more. What we 
have right now are companies that use 
a lot of hazelnuts for their products, 
so if we cooperate we can produce 
enough to make it worthwhile to farm. 
Better yet, we can have local coopera-
tives, with local processing and local 
markets that keep the money in our 
communities. 

What do you consider “enough”?
Each farm must define what their 

“enough” is. To me, “enough” is to 
make a cash profit as a farm at the 
end of the year, for the farmers to 
have healthy bodies and minds and 
the land to be managed in a way that 
regenerates our soil or water for future 
generations. 

So you’re never just talking about one 
thing, one silver bullet, one magic pill, al-
ways how everything is connected to some-
thing else, in permaculture nomenclature, 
“stacking functions.”

Ecology is complex, but at the 
same time simple. It’s way simpler to 
me to plant something once or once a 
decade. If we can harvest from a di-
verse farm and make a profit, we can 
help build the soil and have multiple 
yields, and we can share the wealth 
with our family and community. That 
is an example of the stacking func-
tions of regenerative agriculture. It’s a 
way to let people have other parts of 
their life in addition to growing food, 
a diversified livelihood. 

Our systems are diversified so 
we’re not advocating going all in as 
a monocropped perennial farm. You 
can grow annual, medicinal or peren-
nial cash crops in between woody 
agriculture crops; that is what we 
advocate. A good example would 
be haying your alleys in early years 
of hazelnut establishment. Using ha-
zelnut alleys as pollinator forage for 
your honey product, grazing animals 
in between alleys — all ways to have 
cash crops while your hazels are 
growing. Hazels tend to yield in 5 to 
7 years. The pioneering hybrid ha-
zelnut producers of Minnesota have 
been growing for 12-14 years, and 
they are selling various products. An 
example would be Norm Erickson in 
Lake City who sells a small bag of 

nuts at the farmers’ market for $5; 
produces a skincare hazelnut oil for 
$40 per 2 ounces; can sell the husks 
as mulch and the press cake as animal 
feed and also has a hazelnut nursery. 
Creativity is the limit. Restaurants in 
Minneapolis are already purchasing 
hazelnut kernels, and there is a ripe 
market for hazelnut flour for baking. 
I want to see a local nut butter com-
pany — why not?

So do you believe that the ecological or 
the economic aspects are more important 
in the beginning of the establishment of a 
whole systems farm?

We always fall back on the three-
legged stool of ecological, social and 
economical. We have to have all three 
legs in order to have a healthy regen-
erative system. 

Why do you consider regenerative agri-
culture to be necessary in this day and age?

We are at a key point in history; we 
can change it for the better. It is vital 
to reconnect the fertility cycle. Put an-
imals back on the land and utilize the 
waste cycle. As Wendell Berry says, 
“One of our greatest needs now is for 
human eaters to understand their eat-
ing as just one event within the fertil-
ity cycle, the ‘wheel of life,’ by which, 
in the fullest state of health, food is 
carried from the soil to our stomach, 
and then, as so called ‘waste’ is carried 
back again to fertilize the soil. If we 
keep the faith with this cycle, we hu-
mans can continue to eat indefinitely. 
Otherwise, we cannot.” 

Can anyone get involved in regenerative 
agriculture, even if they are not a farmer?

What is exciting about regenera-
tive agriculture is that everyone has 
a role. Everybody has a connection 
to it in some way, and so there are so 
many pathways to become a part of 
it — because we all eat. That immedi-
ately connects us to it. We need sci-
entists, geneticists, breeders, herders, 
children, elders, economists — every-
one is a part of this. We need annual 
vegetable farmers, orchardists, fruit 
growers, all different kinds of farming 
can transition to this. 

It’s important to learn how to do 
it faster and equal to the current 
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status of corn and bean. 
As we increase scale and 
viability we will be able 
to have a market weight 
to provide for families and 
pay mortgages based on 
perennial systems. We need 
researchers, and we need 
to do regenerative agricul-
ture on the ground in order to have 
something to research. I’d love to 
have a scientist assigned to every 
farm we work with. It’s important to 
bring along agriculture schools, the 
farm makers of FFA, and these larger 
organizations in order to show how all 
this is possible to the larger existing 
agricultural community. We just need 
to know that our farms are safe; the 
land, plants, soil and animals. 

A number of our clients have come 
to us because of what they saw as 
farmers, what the unsafe practices 
have done to their bodies and to their 
families. And they want to make it 
better as they find themselves 50-60 
years old. They’ve seen a lot of health 
issues on the farm, and they know 
the soil is suffering and isn’t produc-
ing what it used to. They want water 
stability and safety.

I think the current grass-
fed and organic farmers 
are pretty close already to 
holistic systems. We just 
need a little more trees, 
animals and perennial 
crops in there. These sys-
tems that we have that are 
monocropped organic veg-

etable farms can transition quickly on 
a larger scale to create perennial food 
systems. 

So you don’t have to go to extremes 
and change your whole landscape with a 
backhoe?

Nothing is new — just add in some 
new crops to start. Try some new pe-
rennial wheat or rye; use cover crops; 
never have your soil bare; try keylin-
ing a pasture where you have dry or 
overly wet spots; observe the land-
scape and make appropriate earth-
moving strategies as needed within 
your time and budget allowances. 
Start with what you have. 

Tillage is an addictive habit though. 
We can use animals to do that 

work. Use pigs to tilth your garden up, 
use chickens and sheep to clean un-

derneath your fruit trees. Use animals 
to do work you would do with ma-
chines. Run follower/leader systems 
with cows and chickens. Use animals. 
We are animals as well.

At Lily Springs Farm in Osceola 
we are clearing underneath a red pine 
plantation with goats — even though 
they clear brambles, buckthorn, poi-
son ivy and prickly ash, we still need 
to move them along, manage graz-
ing times, thin the larger plants they 
can’t reach, seed some grasses in the 
paddock they finished with, and they 
need us for winter shelter and water. 
We advocate giving animals mineral 
and apple cider vinegar for preventa-
tive health. So we have to synergisti-
cally work with the animals and the 
land.

Andrew French is a livestock farmer and permac-

ulture designer based in western Wisconsin work-

ing on developing a viable model of regenerative 

pig farming from farrow to finish using a whole 

systems design approach. He can be reached at 

fullboarfarm@gmail.com. Visit fullboarfarm.com 

for more information.
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