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otivations matter. Even
the most altruistic of acts
bring personal gain, from a
perspective. I think that this is
okay, as altruism is best defined
as the net benefits for the many
outweighing the net benefit
to the decision maker. When
regenerative agriculture becomes
the norm, I hope that it results in
me being able to relax with loved
ones, eat good food, travel, and
do good work. That is selfish of
me. At Ecdysis Foundation, this
will only be possible if the planet
is placed onto a trajectory where
our children will experience this
same spiritual connection
with the land and its
inhabitants, comforted by
the technology and social
fabric of the day.

“

that I really
connected
with how
much these
challenges
affect each
and every
one of our lives.
We saw terrible droughts, and the
smoke from fires kept us indoors.
Rural communities crumple and

their way out of depression and
self-doubt that has crippled
even the strongest of us. I saw
our graduate students stand up
on stage at a national meeting
and met applause and awards
for their revolutionary science.
I heard cowboy poetry, and
ate wonderful food on a farm
whose
visionary
caretakers
simply cannot be stopped. I saw

local small businesses can’t find
staff as money from the west
flooded into mountain towns. We
saw hurricanes that happened

a cover crop company give free
seed to a young farmer family,
whose faith is pushing them into
doing what everyone else tells

Inspiring change - being the pebble that starts an
avalanche - is our job at Ecdysis Foundation.

In 2021, our travels brought
us to nine states and two
Canadian
provinces,
and driving across this
beautiful land made personal the
crises that the planet is facing.
For me, it isn’t just reciting the list
of daunting challenges (climate
change, pollution, land use
change, etc); it was the first time
1

out of season. And tornados
appeared where they ought not
be. The dust blew. And sickness
spread.
Ah, but we also held each other
as we listened to the voices of
children singing bluegrass in
the evening dim. I laughed until
I cried in the dark of one of the
few wildernesses left. I witnessed
family and friends slowly claw

them cannot be done. And our
county government listened to
their community and stopped an
industrial slaughterhouse from
coming into our neighbors’ front
yards. Twice. Such little things
bring me so much hope.
Last year we determined what
Ecdysis is destined to do, and
started to put it into practice. We
call it the 1,000 Farm Initiative.

Money”. It explained that after
a surprisingly small amount of
money, more resources did not
bring more happiness. Yet we
accumulate, seeking that which
we don’t have, but can only be
found within. Far better is to
determine what is needed, and
seek only those resources.
With this in mind, we calculated
the financial and personnel
resources that we need annually
for the next 10 years; how much
we need, not how much we want.
Our ranks swelled to nine doctoral
level scientists and associated
students and technical staff this
year, as we mobilize ourselves for
this effort.
Meanwhile, over the last year, I
have watched greater and greater
resources pouring into the existing
infrastructure. The kingdoms
that produced the problems
associated with industrialized
agriculture, or failed to mitigate
its effects, have been mobilized

into regenerative space. This isn’t
the time for endowments or longterm research farms or buildings.
The planet is quickly slipping
away, and the resources at hand
need to foster change now.
So many things happened over
the past year, and connecting the
dots led me to a realization that I
and our staff has to be comfortable
with. Ecdysis Foundation will be
a major contributor to changing
agriculture and saving life on the
planet as we know it, and others
will likely take the credit for it.
The kingdoms that exist in this
space are large enough to exploit
new opportunities, but they are
too large to inspire them.
It isn’t right, but it is okay. Inspiring
change- being the pebble that
starts an avalanche- is our job at
Ecdysis Foundation.
Dr. Jonathan Lundgren
Executive Director
Ecdysis Foundation
December 27, 2021
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It is the largest agroecological
experiment that has ever been
attempted, and no one else can
lead this but us. This initiative will
1) explore whether regenerative
agriculture works, no matter
where you live or what you grow,
2) produce farmer-developed
roadmaps for how to transition
to regenerative production with
minimal risk, 3) communicate our
findings broadly, and 4) monitor
the environmental and socioeconomic impact of shifting to
regenerative on local, regional,
and national levels. It provides
an experimental framework for
unprecedented collaborations in
this space. And it should provide
the necessary data to inform
decisions from policy-makers, to
consumers, to farmers and land
managers. It is a bold, systemslevel scientific study that is
desperately needed right now.
Several years ago, a friend gave
me a book called the “Soul of
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ear 2021 was wild at
Ecdysis! Our field research
season was busy enough to wear
out two minivans and a lot of
tired scientists. I’d love to see
the research group that worked
harder and accomplished more
than us (they don’t exist)!
This year was made extra special
by the brilliant folks who came to
work temporarily for Ecdysis. The
work we do attracts some of the
most passionate and intelligent

“

Dr. Michael Bredeson

State Botanist,
Joined Ecdysis Team Day 1
Jacob Dyer,
Ecdysis staff
Mike is a research scientist in
charge of cropland research
scoured statearound North America.
owned lands
in
central
South Dakota
hours actively searching for this
in search of
the Regal Fritillary butterfly, a beautiful species we observed just
federal species of concern due to a handful of individuals. Hopefully
low population and degrading this research partnership will
lead toward expansion of wildlife
habitat.
Despite spending hundreds of habitat across the Great Plains.
Another personal highlight in
2021 was receiving funding
to build a roller-crimper from
recycled tillage parts. A rollercrimper is a device used to
terminate cover crops without
the use of tillage or herbicide.
My Ecdysis colleague, Dr. Ryan
Schmid, and I are venturing into
a skillset that we have never
explored before- WELDING!
This SARE-funded project allows

Cropland

I’d love to see the research group that worked harder and
accomplished more than us (they don’t exist).

students from around the
country that want to roll
up their sleeves and dig in
the soil. It was especially
difficult to see this
summer’s crew heading
back to in-person learning
at their colleges. They are
missed and we hope that they
return soon.
One of the projects that had us
putting many miles on minivans
was a partnership between Ecdysis
and the South Dakota Game
Fish and Parks. Along with the
3

skilled machinists and expert
welders. They have graciously
lent us shop space and time to
teach us novices the fascinating
art of fusing two bodies of metal
into one.
Ryan and I have been tirelessly
documenting the roller-crimper
creation to develop a how-to
guide and video series so that
farmers can make their own
crimper. The crimper unit we are
developing will be available to

area farmers for their use, free of
charge.
I have mentioned a very small
sliver of what is happening
currently at Ecdysis. To try and
list everything would take up
pages and pages. The best way
to witness the organized chaos of
our work is to come and
visit us in Estelline! Our
door is always open.

Cropland

us to work closely with a group
of farmers that we call the “Soil
Builder’s club”. This excellent
group of forward-thinking farmers
live within about 20 miles of the
Ecdysis laboratory. We meet as
a reading group periodically to
share knowledge and give each
other confidence heading into the
next field season.
The Soil Builder’s Club has a few
individuals, Seth and Al Evenson,
and Roger Svec, who are all highly
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Alex Michels
Joined Ecdysis Team in 2019
Alex is a master’s student at South
Dakota State University, researching
regenerative agriculture, pollinators
and birds in North Dakota and
southern Manitoba, Canda.

I

n February, I went to California
to do survey work in almond
orchards with most of the Ecdysis
staff. Feeling the sunlight on my
face was the dose of Vitamin D
and dopamine my body needed.
Knowing it was still cold at
home, the warmth of the sun and

“

prescription.
The next day
my face was
still
puffy
(see really
embarrassing
photo). The
upside was that the prednisone
made me super hyper—I was
bouncing off the [orchard] walls
the rest of the trip. I had an
absolute blast laughing, listening
to music, and drinking coffee with
Amy H; driving through Colorado

...regenerative agriculture shines a bright
ray of hope on the future of pollinators.

Cropland

the feel of a t-shirt were all the
sweeter. We worked hard for two
weeks gathering really cool data
on regenerative almond orchards,
and we also managed to have
fun. We took a quick
trip to Yosemite National
Park and sat in the grass
by a mountain stream to
watch the sun set behind
a waterfall. As the sun
lowered, it lit up the mist of
the waterfall into a brilliant
red fireball that photos just
cannot do justice. The day
ended peacefully, but it
did not start out that way.
Earlier that same day, I
had had a scary allergic
reaction to something, and my
face swelled up and a rash began
to creep down my neck. We
took a trip to the nearest clinic,
and I got a shot of epinephrine
in my butt and a prednisone
5

with Braden and annoying him
with my terrible Scottish accent;
playing cards with Ryan and the
Burroughs; and tasting the salt
flats of Utah with Amy K (it was
gross, I don’t recommend it). I am

so thankful for all of my coworkers
and the memories we’ve made.
I am an M.S. student at Ecdysis,
and I am partnered with General
Mills working with 50 different
farmers in North Dakota,
Manitoba and Saskatchewan,
Canada. For my research project,
I am evaluating how regenerative
farming practices (e.g., notill, no agrochemicals, cover
crops) affects insect and bird
communities and their ecosystem
services
(e.g.,
pollination,
predation of herbivores, and
weed seed granivory) in smallgrain cropland. I finally have
results from my research that
tell a good story about how
incorporating
regenerative
practices can improve a farm’s
function by caring for its insect
community.
I’ve never seen such brilliant
color under the microscope as I

did when I was identifying native
bees this past year. From shiny,
deep blue to an obnoxious race
car green; from bright, metallic
gold to iridescent black…I could
make a rainbow from the colors
I’ve seen on these charismatic
bees. I collected 1,487 bees from
24 crop fields in Manitoba and
Saskatchewan. After I identified
them all to species (no small feat),
I calculated diversity metrics
of the pollinator community on
these fields. I found that as the
number of regenerative practices
increased, both the abundance
and number of bee species
significantly
increased.
On
regenerative fields, the average
abundance of bees tripled,
while the average number of
bee species nearly doubled. The
decline of pollinators have made
media headlines in recent years,
and regenerative agriculture

shines a bright ray of hope on the
future of pollinators.
In Canada, no insect is as fierce
of a predator as the infamous
Calosoma
calidum,
AKA….
The Fiery Hunter. Dun, dun,
dun. (See really cool photo).
This ground beetle consumes
caterpillar pests lightning quick
and it is fascinating to watch as
it methodically chews up its prey.

“

entice predators.
Although we did not see
regenerative practices influence
the number of weed seeds eaten,

The predation rate nearly doubled in
regenerative fields...
17% of the weed seeds deployed
in the fields were eaten by
granivores in only 3 days. This is
evidence of an ecosystem service
at work and illustrates the oftenuntold value of weed suppression
that insects can have in an
agroecosystem.
Notable events of the past
year included making my
debut on the local tv, radio,
and newspaper. I also
presented my research in a
professional setting at the
Entomological Society of
America and received 2nd
place for best presentation.
The research we do at
Ecdysis is getting noticed
and I feel so fortunate to
be a part of something so
influential and meaningful.
This next year looks just as
exciting, as I will be defending my
thesis and graduating from SDSU
as a Master of Science in Wildlife
and Fisheries Sciences.

Cropland

A few Fiery Hunters showed up
to feast on the sentinel larvae we
used to test predation rates in the
Canada fields. The results of this
test were very robust and exciting!
As the number of regenerative
practices in a field increased,
natural predators were observed
more frequently, and the sentinel
pest larvae were eaten more often
as well. The predation rate nearly
doubled in regenerative fields
compared to conventional fields.
Across all fields, an average of
41% of the larvae were eaten
within ONE HOUR of being
placed in the field, and even up
to 93% in one regenerative field!
To increase predators, habitat
has to be there. “Building” an
agricultural field that natural
insect predators want to live in
is the first step at harnessing
this
important
biological
weapon against undesirable
insects. Producers could think of
themselves as habitat architects
of their field by using cover crops
and multi-cropping as tools to
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W

hat a big year 2021 was for
me! For the first six months,
I found myself holed up in my
small apartment in Fayetteville,
Arkansas finishing my doctoral
dissertation.
After
multiple
near collapses of integrity and
perseverance, I graduated in July.
My project was an interesting one,
adding a new perspective to the
framework of “pollination”. The
focus of my work was nocturnal
pollination in agriculture. While
we have known for some time

“

species, and it
occupies half
of our days!

Dr. Stephen Roberston
Joined Ecdysis Team in
2021
Stephen is a research scientist
with interests in regenerative fruit
production and intercropping.

As
I
was
finishing
my
degree,
providence
reared its head, and a job
announcement was posted by
the Ecdysis Foundation. The
approach, the science, the overall
objective; it all sounded perfect.
Right in line with what I have felt

save Ecdysis thousands of dollars
in added labor and lab fees
while losing none of the power
we have come to insist upon. As
Ecdysis expands to incorporate
various growing regions and
cropping systems, I have been

As it turned out, moths were common visitors, even
contributing as much as diurnal pollinators to apple crops.

Cropland

that nocturnal pollination is very
important in many ecosystems, the
attention on this temporal group
in agriculture has been lacking,
only recently gaining
attention. By chance, I
observed an abundance
of nocturnal moths visiting
flowers of fruit plants
during my second year
of my degree—I knew it
was a phenomena that
deserved attention. I
chose to examine the
contributions of moths
to the pollination of a
few different fruits. As it
turned out, moths were
common visitors, even
contributing as much as diurnal
pollinators to apple crops. Super
cool and quite enlightening. A
nice reminder to not forget that
night time is the activity period
for a wide variety of pollinating
7

may benefit the world the most—a
bold reimagining of agriculture,
the most prevalent habitat
manipulation on our planet.
By September, I had joined the
Ecdysis team, and since starting,
I am the happiest I have been in
a long time. The whole crew has
been friendly and welcoming. I
feel at home, except for the wind
and the cold.
I have been busy with several
tasks here, most of which
are directed towards adding
efficiency to our process. Two
major objectives are developing
a process to accurately assess
soil microbiomes in a more costconservative manner than some
genetic approaches and finishing
an artificial intelligence to quickly
identify the large numbers of
insects we collect annually.
Together, the processes stand to

focused on making connections
in the Coastal Plains, with hopes
of incorporating rice and other
crops into our framework. I have
also been working at processing
a variety of samples, identifying
moths collected previously, and
becoming familiar with the
intricacies of plant and animal
care under the principles of
regenerative agriculture. None
of these have proven to be simple
tasks, but nonetheless, I am
enjoying the work, finding a level
of fulfillment some never realize.
I am looking forward to this next
year. I am ready for the coming
field season of intense data
collection! And as things ramp
up, I am excited to incorporate
my own ideas on expanding the
scope of Ecdysis research!

Cropland

8

Dr. Ryan Schmid

Re-joined Ecdysis Team in
2018
Ryan is a reserach scientist in
charge of rangeland programs
around North America.

2

021 has felt like a year
to let the dust settle here
at Ecdysis… at least for the
rangeland projects. Actively
running rangeland experiments
were relatively minimal this year,
which gave us time to sift through
the data we’ve collected the last
few years and reflect on what we
learned.

What we did

“

Rangeland

This summer marked the first time
we’ve looked at the potential
for regenerative rangeland
management to conserve wild
pollinators and improve the
health of honey bee hives.
The idea for this research
started a couple of years
ago when we noticed
more flowering plants in
the regenerative pastures
we were monitoring for
dung beetle activity. At
the same time, a local
beekeeper
mentioned
their hives did better
when on regenerative
pastures. These two bits
of information got us
thinking that regenerative
pastures might be a means to
conserve pollinators and also
help the large proportion of the
nation’s beekeepers that summer
their bees in the Northern Plains.
This project was a team effort
9
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that really let
the expertise of
our staff shine,
with our own
Tia
Busenitz
monitoring the
honey bee hives
and Amy Heibult, Allison Shorter,
and Elizabeth Schmid (Adee)
flexing their plant identification
skills. Counting flowers and
recording pollinators provided a
great opportunity to slow down
and observe the natural processes
that were happening around us.

to let us see how it all happens.
While we still have a lot to learn
about this industry, we began our
venture into this sector examining
feed production for some
Michigan dairies. On our way to
Michigan to study these dairies,
we stopped at several other farms
along the way to gather baseline
data on farms that are beginning
their transition to regenerative.
We plan to continue monitoring
these farms over the next 10 years
to record the good, the bad, and
the buggy (pun intended) that

...regenerative managed pastures had a
greater diversity of jobs performed by
arthropods than their conventionally
managed counterparts.
It’s amazing to see all the habitat
that grasslands provide for
wildlife, and wonder about the
potential if all of it were managed
with regenerative practices.
This summer also marked our first
steps in studying regenerative
dairy production. This was a
whole new world to us, and we
were grateful that a couple of
local dairies opened their doors

happens as farms transition to
regenerative. This road trip gave
us plenty of “windshield” time
through the upper Midwest. It
was promising to see a lot of
fields employing soil health
practices, but these fields paled
in comparison to conventionally
managed ones. It was a good
reminder of the work we have left
to do.

What we learned

Best moment

I wanted to end with my favorite
Ecdysis memory of 2021.
Surprisingly, it isn’t connected
to one of my projects (although

I do love spending time in the
pastures observing nature). My
favorite memory was from
the lab’s trip to California
in late February to sample
regenerative
almond
orchards. Road tripping
through the West on our
way to California took me
to states and national parks
I’d never seen before, and
our afternoon in Yosemite
Valley is something I’ll
remember for a lifetime.
But what really made this
trip so wonderful was the
good conversations that only
come about when there is hard
work, delicious food, and good
company all coming together like
it did on this trip.

Rangeland

Pastures are fantastic ecosystems
to foster arthropod communities.
Our recent publication on
arthropods in pastures of the
Southeastern US, had us sorting
through 126,251 arthropods
collected from cattle dung, soil,
and the plant canopy. Based
on this data we were able to
estimate these pastures contained
an average of 2,464 arthropods/
ft2 of cowpie, 2,814 arthropods/
ft2 in the soil beneath your feet,
and 13 arthropods/four-ft swath
in the plant canopy. Extrapolate
those numbers across an entire
pasture and that adds up to a
buttload (a scientific measurement
that is slightly larger than a
metric ton) of arthropods. All
of these arthropods are quietly
running
about
performing

various jobs and services in these
pastures, and we found that
regenerative managed pastures
had a greater diversity of jobs
performed by arthropods than
their conventionally managed
counterparts. This is fantastic news
for regenerative farmers because
they get a lot of benefits from
those little critters, like quicker
breakdown of cowpies, predation
and parasitism of insect pests, and
faster recycling of plant detritus
into the soil. Stay tuned for more
publications on this system and
dung beetle communities in the
Northern Plains over the next
year.
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ello everyone, I’m Tommy
Fenster. It’s been quite a
year, with the personal highlight
getting married to Natalie Lobue
in August of this year! I grew
up in Prince Georges County
Maryland and have been out in
California since 2007. In 2017
I joined the Ecdysis team when
I began my M.S in Biological
Sciences at California State
University East Bay, and this past
May I graduated! In February of
2021 the second chapter of my
thesis was published as part of

Tommy Fenster

regenerative
Joined Ecdysis Team in 2018
cropping and
r a n g e l a n d Tommy is a master’s student
systems.
In researching regenerative almond
production systems while pursuing
August of 2021, his degree at California State East
the
second Bay.
paper
from
my thesis, Regenerative almond In September of 2021, I began
production systems improve soil a PhD in the Horticulture and
health, biodiversity, and profit Agronomy Program at the
(Fenster, Oikawa, and Lundgren, University of California, Davis.
2021) was published in the My PhD research represents a
journal Frontiers in Sustainable collaboration between the Ecdysis
Food Systems. This project was a Foundation and Dr. Amelie
partnership between the Ecdysis Gaudin’s Agroecology Lab at
UC Davis. For my PhD research
I will be exploring the role of
...the hope is that this research can help
integrating sheep into vineyard
us better understand how farmers can
systems. With the integration
of livestock grazing in cropping
use livestock to replace inputs and the
systems being a key tenant of
effect of livestock on the ecosystems of
regenerative farming, the hope
is that this research can help us
perennial cropping systems.
better understand how farmers
the paper Defining and Foundation and the Oikawa Lab can use livestock to replace inputs
validating
regenerative at California State University, and the effect of livestock on the
farm systems using a East Bay. Also, a big thank you to ecosystems of perennial cropping
composite
of
ranked Chris, Ali, and Hilary, the three Cal systems.
agricultural
practices State East Bay undergraduates Between the two almond projects
and now the vineyards project
(Fenster et al., 2021). In who worked on the project!
this paper the Ecdysis From February through September I’ve had the opportunity to
team
analyzed
data of 2021, I was part of the Ecdysis work in California agricultural
from almond orchards in team conducting research for systems, spanning from Chico to
California, cornfields in Ecdysis’s Phase II Almond Project. Bakersfield to the coastal wine
the Upper Midwest, and Over the course of the 2021 growing regions. It’s been a
rangelands in the Northern field season, we sampled 30 remarkable opportunity, allowing
Plains,
showing that almond orchards spanning the me to appreciate the diversity,
soil quality, biodiversity, San Joaquin Valley. In addition scope, challenges, and innovations
and other key on farm metrics to replicating the Phase I almond of Californian agriculture. Thank
positively scaled with the more project across the Southern half you to all the farmers who make
regenerative practices a farm of the Central Valley, this project this research possible and looking
utilized. Further, in this paper is documenting the transition of forward to building on the success
the Ecdysis team formulated the orchards from conventional to of 2021 in 2022!

Orchards

“

first data backed definitions for
11
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regenerative production systems.

Orchards
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Dr. Matt Jones
Joined Ecdysis Team 2021
Matt heads up Ecdysis research in
the Pacific Northwest, interested
in understanding and facilitating
regenerative agriculture
alongside fruit growers.
Wenatchee, WA

H

i y’all, I’m Matt. I’m one of
the new research scientists
at the Ecdysis Foundation. I’m an

“

After
leaving
University,
I
took a bit of
a
personal
sabbatical to reassess where I
wanted to plug
in. I reached out
to Jon to chat about his transition
away from the “normal” research

I arrived at the farm, and Jon was outside,
in up to his elbows processing some
pastured chickens. I dove in to help bag
‘em for the freezer. I immediately knew
this place was a bit different.

Orchards

agroecologist with a background
in
ecological
entomology.
Formerly, I was a research
professor at Washington State
University. Over the last
few years, I began to feel
like the work I was doing
through the university
wasn’t making it back to
the growers in a way that
was impacting our food
systems in a meaningful
way. For a multitude of
reasons, I was ready to
be a part of a paradigm
shift in how agricultural
research is conceived,
completed, distilled, and
implemented. I’m a firm believer
that real environmental/social
changes in agriculture occurs on
the farm, not in a lab experiment
or in a journal article (although
those certainly play important
roles in the process).
13
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track. He invited me to visit Blue
Dasher Farm and to meet the
Ecdysis Foundation staff to see
what it could look like. After 2
days of driving, I arrived at the
farm, and Jon was outside, in up
to his elbows processing some
pastured chickens. I dove in to
help bag em for the freezer. I
immediately knew this place
was a bit different! As the sun
was getting low in the sky, we
took a walk out to a piece of
regenerating native prairie,
farmed hard by the previous
owners, and now thriving after a
controlled burn and a recent rain.
The following day, we got some

news from a neighboring soybean
grower that he was going to spray
“something heavy” and that Blue
Dasher Farm had better move

So, what does the 1000 Farms
Project look like in the PNW?
And how have I spent my first 2
months? In this region, we’ll start

My goal for the upcoming
growing season is to coordinate
and pull off my share of the largest
comparative agroecological study

their bees. I helped scout the field
for bean leaf beetle, for which a
local chemical rep had made the
management recommendationthe beetles were way below any
regional IPM threshold. Through
watching Jon navigate this issue
in a kind, neighborly, personal
manner, I began to understand the
relational approach to research/
education that is the hallmark of
The Ecdysis Foundation.
Before leaving, Jon mentioned
that Ecdysis was looking for
someone to direct the 1000 Farms
Project for Pacific Northwest
region, and to consider it. After
thinking it over during my 1400
mile drive home, I decided to join
the team.

by working in the apple, cherry,
wheat/grain, rangeland, and
(maybe) potato agroecosystems.
Since day one, I’ve been wrapping
my head around what work has
already been done in this region,
who our collaborators are here,
how we can cross-pollinate with
other like-minded folks. Most
importantly however, I’ve been
meeting with growers, getting
my boots dirty, and visiting farms.
It’s really the only way to learn
how “regenerative farming” is
perceived and implemented in
the different systems, where it’s
headed, barriers to adopting
certain practices, and what
the realistic ‘nuts and bolts’
of transitioning management
practices looks like.

ever completed with a massive
contingent
of
collaborating
growers. This will help us begin
to understand the ecological and
economic outcomes resulting from
the wide spectrum of conventional
and regenerative management
practices.
It feels good to be working with
a team of scientists who care
about making sure research starts
and ends with growers. Being
surrounded by a team who care
about social issues (implicit bias,
inclusion of under-represented
groups, maintain a healthy work/
life balance, etc.) has
been a good change for
me. I’m looking forward
to what’s ahead.

“

It feels good to be working with a team of scientists who care
about making sure research starts and ends with growers.

Orchards
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Honey Bees

have so many memorable
moments from this past year
that it’s so hard to pick a favorite;
working at Ecdysis has continued
to be such an exciting and
interesting experience.
Best moments: This year we
worked on a new honey bee
experiment where the hives are
placed on different rangelands;
every sampling day for this
experiment was a ton of fun. I
got to learn some new methods
including floral surveys which
involved counting and identifying
the flowers along a line. I’m not
originally from the Midwest,
so I loved learning some new
prairie plants and grasses. One
memorable day, Shelby and I
counted 4,658 clover flowers in a
single field.
Every year, the prairie burn is
scalded into my memory
as a satisfying act of
pyromania and chaos.
We get better and learn
every time, but there is
always a moment where
I wonder if the controlled
burn wll hop our water line
and cause some trouble,
to put it calmly. This year
we used walkie talkies to
communicate and it was an
improvement over guttural
yelling and waving yard
tools; however, it quickly
devolved into the weirdest
codenames. It’s hard to forget
the chaos of a flame trickling up
your ankles while you smack it
back with a shovel and the walkie
talkie says “PSHHHH LITTLE
15
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Tia Busenitz

TOASTY BEAR
Joined Ecdysis Team in 2019
TO GORILLA
PITS,
IT’S Tia is a master’s student in
Entomology at the University
HOTTER THAN of Nebraska, researching how
A TAMALE AT pesticides and probiotics effect
honey bee health and immune
SUNSET,
WE function.
NEED
HELP,
OVER. PSHHH*.” Needless to say, always really struck by our
we all survived the burn and the improvement: every year the
prairie came back more beautiful sampling days go more smoothly,
than ever, but it was close. It’s our teams are more prepared, the
always close. * This is slightly work is more reasonably split, our
paraphrased but mostly accurate communication gets better, the
of what Ian said to me over walkie list goes on and on. I’m proud of
us. I know we’ll just keep getting
talkie during the burn.
better every year.
Accomplishments
2021 was our biggest yet for
bees, we ordered a little over 200
nucleus colonies and placed them
at 7 different sites nearby, along
with BDF. This year started with
honey extraction in the spring,
we all worked hard and manually
extracted, filtered, and bottled
around 300 gallons of honey!
After working on these projects Some of this honey will go towards
for a few years in a row, I’m research: we will supplement our

there with her back turned to a
black hen, “bok bok bok BUH
gohk” said the hen, “It’s the black
hen with a tuft” Amy replied, her
eyes still squeezed shut and her
back to the chicken.
ESA presentation
This winter I had the opportunity
to present some of my research
at the Entomological Society
of America meeting in Denver
Colorado. Last year’s ESA was
completely virtual due to covid,
so it was really exciting to meet
some colleagues and new friends
in person.
Scientific illustration
This past spring semester I got
the chance to take scientific
illustration through UNL for my
degree, taught by Lana Johnson,
this course was so much fun!

I learned a bunch of new art
techniques that I’d never
had the opportunity to try,
and she taught us some
wonderful techniques to
draw and observe natural
specimens.
I
really
enjoyed this class and
would recommend it to
anyone who’s interested!
Here are some of my
favorite drawings I did
for the class:
Smoker tip: This year
Amy and I started using
dried cow pies in our hive smoker
and holy cow! Once you get the
embers going, it will stay lit all
day. I’m not going to lie to you,
it smells a little weird but it has
been our ultimate smoker life
hack.

Honey Bees

bee’s diets by feeding them their
own honey. This is a nutritious
solution to feeding cane sugar.
The rest is bottled up and for sale
and currently available!
One of the most crucial jobs in our
manual extraction process is the
task of watching the extractor,
switching out the buckets when
they fill up, and stirring the filters
to keep the honey flowing. We
affectionately called this position
the “honey goblin.” A big thanks
to everyone who took on the task
of being honey goblins. A special
thanks to Amy Heibult who spent
so much time in the barn with the
extractor that she learned the
voices of our individual laying
hens, and can tell you which lady
is squawking with her eyes closed.
Amy impressed us all as she stood
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Dr. Kelton Welch
Re-Joined Ecdysis Team in
2019
Kelton is in charge of the Mark F.
Longfellow Biological Collection
at Blue Dasher Farm

M

y key accomplishment
this year is the creation
of an official Ecdysis reference
collection, which includes ~5000
insect specimens from at least 2200
different morphospecies (of which
about half have positive genus- or
species-level identifications). This
collection was created through
an arduous process of compiling
all of the voucher collections from
several of our major studies over

all of our work
in the Great
Plains region
of the USA
and Canada
since
2018.
I have yet
to incorporate the voucher
collections from older projects

“

As of mid-December, I’ve documented
799,154 individual arthropods that were
collected accross North America from
2018 onwards ...
(such as the corn surveys from
our USDA days, or the graduate
projects of Claire LaCanne

Bioinventories
the past few years, including the
various pilot projects with General
Mills, the SARE Rangelands
project, and the Ducks Unlimited
wetlands project.
The full
reference collection now covers
17
17

identification factory in this
laboratory working efficiently
now: we’ve processed more
new specimens this year than
we’ve processed in the previous
two years combined, more than
doubling our total specimen
count. As of mid-December, I’ve
documented 799,154 individual

and Jacob Pecenka), or the
collections from projects outside
of the Great Plains (such as the
adaptive-grazing project from
the Southeastern states or the
almond project from California).
We’ve certainly got the arthropod-

arthropods that were collected
across North America from 2018
onwards, processed and sorted
by our technicians, and identified
and vouchered by myself. My
familiarity with all insects has
grown exponentially, such that I
can identify much more rapidly
than ever before.
Even with my increasing expertise
and confidence at insect
identification, we’re still going to
need our artificial intelligence to
meet the needs of the 1000 Farms
Initiative. This year, we purchased
a sophisticated camera and
computer-based interface that
can take multiple images of small
insects. Our system reconstructs
these images into a single, highquality, 3-D stacked image
that we can use to train image
recognition algorithms to identify
future insects. To that end, we’ve
had our microscope/camera setup
operating regularly for months,
with all technicians trained on its
use, and a database of over 2300

high-resolution
photographs
(representing perhaps ~1000
taxa) on our new on-site server,
where they are accessible to most
computers in the laboratory. I
estimate that we’re averaging
about 10-15 minutes per
photo, and everyone is able to
consistently meet the quality
standards we need for training

our artificial intelligence.
Our work is never finished. I am
still working to transform our field
collections into an organized, fully
curated biodiversity collection that
will support our mission at Ecdysis,
and we have our cabinets (and
soon, the drawers) to complete
that process. I have no doubt
that our reference collection will

serve as a valuable resource for
growers and researchers well into
the future. This process requires
thousands of hours of sorting,
keying,
cataloguing,
crossreferencing, photographing and
digitizing; and as field studies
continue pouring in, the stream
of incoming specimens is neverending.

Bioinventories
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021 was a challenging, but
rewarding, year for the farm.
It was a roller coaster of ups
and downs, with vibrant new life
during one of the worst drought
years we have had.
Sheep: A late-start to our lambing
season ended as a smashing
success, with 35 lovely lambs
from 23 ewes and nearly 100%

Blue Dasher Farm

survival. Only 1 was lost,
and it was much more
pleasant for the ewes
and us to have the milder
temps than previous years’
February “lambsicles”, as
Jon called them.

Nobody felt the drought
worse than the sheep.
The 40 sheep were
rotated around the 25-30
acres of native grassland
and wetlands. They did
remarkably well, as did our land.
We watched crops shrivel to a crisp
all around the farm, and watched
every single thunderstorm that we
prayed would hit us, split around
and miss us. We planted some
19
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Christina Lind

crop seeds in
Joined Ecdysis Team in 2019
a small field
the day of a Christina started helping out at
the farm and communications
predicted rain, at Ecdysis in 2019, moved to the
and the clouds farm in 2020 and officially joined
Ecdysis full time in 2021.
evaporated
and left us with
almost no rain for 3 months. We style, and our customers. As they
thankfully seeded into standing, grew, they enjoyed following
undisturbed vegetation, and us around the farm and being
although the crop didn’t take a part of everything we did …
well, the fields everything. Every walk we took,
still turned out turkeys were there. Every farm
surprisingly green task, turkeys were there. Playing
and served as in the back yard, turkeys. Guests
wonderful forage over, meet our turkeys. Tours,
for the sheep. turkeys. They were friendly and
Our wetland near curious, so we mostly enjoyed
the creek was their company. As they started
darn near lush maturing, however, one of the
even with the lead males (a male Narragansett
sun-scorched dry – this one particularly more
areas all around aggressive with the other turkeys
us. Although a as well) decided he didn’t like
lean year, we felt extremely our family dog Oso (who could
fortunate that during one of the not care less about them). Every
worst droughts we have ever day, the turkey chased him and
experienced, the sheep had led the others to follow in suit.
forage to sustain them for the Oso weighs 50 lbs, but I suppose
if I had a whole flock of turkeys
entire summer.
chasing me I might run too.
Turkeys: 2021 was our first year
raising turkeys (other than the
two resident turkeys). They were
certainly full of
personality. We
experimented
with both broad
breasted
and
heritage breeds,
so that we could
find which fit best
with our farm,
our management

In the end, most of the turkeys
went to community and friends for

Thanksgiving dinner. In about 6
months, a number of the cleaned
and gutted broad breasted were
over 35 pounds, one weighing
in at a whopping 39 lbs. The
heritage breeds were a much
preferred 18-25 lbs. We kept the
40 pounder for ourselves, and
sawed it in half to cook it. It was
the most tender, juicy, delicious
turkey I’ve ever had. We kept one
female heritage breed turkey, a
Blue Slate, and are considering
breeding and hatching her eggs.
She’ll probably greet you if you
come out and visit, and sit down
with you if you stay a while. We
call her Starla now, after a friend
of mine’s son said “She looks like
her name is Starla. She’s speckled
with stars” referring to the black
flecks covering her grey-blue
feathers.

winter, and are producing colorful
and nutritious eggs.

The broiler chickens were
unfortunately another difficult
story of predators. We had a
livestock trailer outfitted, cleaned
up and ready to go as a mobile
chicken unit, feeling confident
and prepared. It wasn’t more
than a couple weeks out
before a staff member
went to check them in
the morning only to find
16 of them killed, their
legs ripped off and gone
… through the bottom
of the chicken tractor.
Apparently, many of them
were roosting on the floor
instead of the roosting
bars, and the mesh floor
grid was too wide – wide
enough that a raccoon
could get his grubby little hands
up through. It was terrible. So
much for feeling confident about
that setup. As we tried solutions
for the floor the raccoons got
smarter. They started catching the
birds before we shut the doors at

Blue Dasher Farm

Our chickens and other poultry:
This year brought challenges to
our chickens as well. They grew
fast and we worried that they
needed to get out of the garage.
We reasoned that “they’ll be
fine a couple days” with one

wall of their new chicken tractor
still a plastic weave, and we
would have the
hardwire fabric
soon. We were
wrong. We had
more
predator
pressure this year
than we’ve ever
had on the farm.
The temporary
tractor was close
to our bedroom
window, and I
began hearing
upset birds in the middle of the
night. Jon and I peeked out the
window, and sure enough we
could see a raccoon tearing and
reaching through to the young
hens. We immediately ran out
with the aforementioned big
brave dog (that’s scared of the
turkeys but barks
at
everything
like the toughest
guy around) and
thought for sure
he’d take off after
the raccoon, but he
ran in the opposite
direction. So, the
raccoon ran from
us instead, and
the dog played
in the front yard
by himself. That at least made us
prioritize the chicken tractor over
all the rest of the pressing tasks,
and we rolled the hens back into
the garage. Although our hens
had a rough start, they finished
out 2021 looking healthier than
they ever have in the depths of
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night, then earlier and earlier at
dusk as we tried to get in front of
them. I remember running down
the path and catching a raccoon
red-handed in the waning light.
Jon was gone on a research trip
when the pressure got strong
at dusk, so I attempted
setting traps myself, and
after a couple of failures,
we finally caught two
racoons. In the end, we lost
more than half of our birds
to predators, but we still
produced some wonderful
chickens for our family,
friends and community.
Pigs: Our heritage feeder
pigs arrived in the spring,
acquired from our friends
and neighbors the Evenson’s.
They were wonderful, grew
rapidly and learned the electric
net fencing quickly. We rotated
them through the prairie under
the orchard and into the tree
21
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line, mostly near the barns.
Partway through the summer, we
no longer needed to electrify the
fence as they respected it just by
sight, but not before we had yet
another experience with Oso the
brave farm dog. He was curious
of the pigs, and touched his nose
to the fence. With a yelp, he ran
full speed back to the house.
From then on, if we neared the
pigs with him,
he suddenly
disappeared
…. he was
fine with the
electric
net
fencing. He
thought
it
was the pigs
that
had
electrocuted him – maybe with
their eyes? But not by touching.
By magic. Those magical pigs with
electrifying power also produced
some incredibly delicious pork. It
was a good year for meat.

It is never easy for me to harvest
the animals for meat, particularly
the sheep and pigs. But it’s
important for me to know and
respect where our food comes
from. Also that they enjoy a wellcared for, comfortable life out in
the sunshine with lush plants. We
respect and love the life on the
farm, and there cannot be life
without death. Our animals are
part of a delicate and spiritual
balance of life; an infinite
exchange. I also seek to raise
animals that live their lives to the
fullest on our farm. These animals
provide fiber, and help build life
and health in the soil, manage
plant communities, and provide
enjoyment and connection with
our community. So, we added two
additional critters to the group:
KuneKune pigs (which are said
to have delicious meat and a
wonderful lard as well, but ours
aren’t for that purpose), and
alpacas.

Christina’s problem to solve.
The last addition of 2021 were
alpacas, coming in right at the end
of the year. This is another farm
critter than we had discussed for
almost 2 years. We spoke to Deer
Creek Alpacas, within 30 minutes
of our farm, and we visited her
farm to meet her alpacas. What
fascinating creatures they are!
We wanted to ensure we had the
right setup for them, particularly
in the deep winter, and figuring
out the logistics of all of these
animals is a puzzle. Unbeknownst
to me, Jon was in conversation
with her and had arranged to buy
two female crias for my upcoming
birthday! One
white one who
is a leader,
sweet, curious,
and incredibly
silky soft. And
one
brown
one who is shy

and looks like a fluffy teddy bear,
or Wicket if anyone knows who
that is. Star Wars fans? It is the
brown Ewok in Return of the Jedi,
and no matter how hard I tried
to come up with other names I
simply could not look at her and
NOT see Wicket. So
Wicket she became, and
the white one became
Kneesaa,
another
Ewok leader from the
expanded universe. They
have been a unique and
fun addition to the farm,
with their endearing
“hmmm”s, the way they
curiously smell people’s
faces, and that soft, fluffy,
big-eyed appearance. I
feel my heartrate slow
and soul smile every time I walk
into that livestock barn and see
all the life that surrounds me. I’m
so grateful these people and this
farm have come into my life.

Blue Dasher Farm

I’ve been interested in raising
KuneKune pigs for quite some
time now. Great for smaller
farms, very low maintenance and
input as they live almost entirely
on grazing (in fact get quite
overweight if given too much
grain). They are extremely docile
and friendly and safe with kids,
generally do not challenge fences
and are in fact often left free to
range on the farmstead, root
and dig less than most hogs with
their short snubby noses, and not
to mention I think they’re furry
little gremlin faces are adorable.
We acquired our little black and
white one, Peanut from North
Dakota, and our little red-head,
Pippi from the Black Hills. Pippi
likes to squeal when she’s hungry
or thirsty (nobody’s favorite
habit), but she also loves tummy
scratches and lays in my lap when
I come in, so I forgive her. They
have been a wonderful addition
so far. The squealing is future

22
22

Ecdysis Staff Accomplishments
Peer-reviewed Papers
•

•

•

•

•

Schmid, R. B. and J. G. Lundgren. The
effect of pasture management on fire
ant, Solenopsis invicta (Hymenoptera:
Formicidae), abundance and the
relationship to arthropod community
diversity. Florida Entomologist, in press.
Fenster, T., C. E. LaCanne, J. R. Pecenka, R.
B. Schmid, M. M. Bredeson, K. Busenitz, A.
Michels, K. D. Welch, and J. G. Lundgren.
2021. Defining regenerative farm systems
using a composite of ranked agricultural
practices. Faculty1000 Research 10: 115.
•
(top 1% of all articles written in social
media impact, Altmetric)
Fenster, T., P. Okawa, J. G. Lundgren. 2021.
Regenerative almond production systems
improve soil health, biodiversity, almond
nutrition, and profit. Frontiers in Sustainable
Food Systems 5: 664359.
•
(top 4%)
Schmid, R. B., K. D. Welch, and J. G.
Lundgren. 2021. Invertebrate communities
of rangelands in the Southeastern U.S.
Ecology and Evolution 11: 10761-10768.
Stiles, S., J. G. Lundgren, C. Fenster, H.
Nottebrock. 2021. Maximizing ecosystem
services provided to the new oil crop
Brassica carinata through landscape and
arthropod diversity. Ecosphere 12(7):e03624

In the Media: Radio & TV
•
•
•
•

South Dakota Public Broadcasting: radio
interview, “Beneficial Insects can Keep Pests
Out of Farmer’s Fields”, February 18, 2021
South Dakota Public Broadcasting: tv
interview, “Dakota Life: Beneficial Insects”,
September 16, 2021
Corporations Nudge Farmers to Help the
Environment, Minnesota Public Radio, Feb
3, 2021
Food Sleuth Radio Interview, PRX, Aug 26,
2021

Presentations
•
•

•
•
•
•
•
•
•
•
•
•
•
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In the Media: Print

•
•
•
•
•

• National Geographic, “These widely
used insecticides may be a threat to
mammals too”, Feb. 5, 2021
• The Furrow (A John Deere
Publication), “Insect Inventory.
Declining numbers are bad news for
agriculture”, Feb. 1, 2021
• Greenbiz, “5 cool measurement tools
attempting to quantify regenerative
agriculture”, Feb. 11, 2021
• No-Till Farmer Magazine, “Reaping
the Value of Beneficial Insects Through
Soil Health”, July 8, 2021
• Farm Forum, SDSU Graduate Student
Received Scholarship from Ag Group,
Feb. 25, 2021
The Collegian, “Social media challenge
aimed to minimize food waste”
Math Horizons, “Turducken.” Math
Horizons, 29(2), pp. 22–23 Nov. 8, 2021
Brookings Register, “Your soil has a sweet
tooth, April 7, 2021,
Minneaplis Star Tribune, “Life after ethanol:
are we prepared?”, June 5, 2021
Independent Review, “Our bodies are just
recycled parts”, Dec. 2021
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In the Media: Podcasts
•
•
•
•

•
•
•
•
•
•

The Future of Agriculture podcast,
“Regenerative Research and Demonstration
with Jonathan Lundgren”, Jan. 27, 2021
Micha Busch Podcast, “The future of our
soil”, Mar 11, 2021
Ag-Emerge Podcast, Mike Bredeson of
Ecdysis Foundation, July 30, 2021
ClimateCast MPR Podcast, Regenerative
farms ‘producing more, opening new
markets’ while fighting climate change ,
Nov. 1, 2019
Herd Quitter Podcast, “The Impotance of
bugs” Nov. 5, 2021
Plant A Seed Podcast w/ Jono Frew,
Jonathan Lundgren of Blue Dasher Farm &
Ecdysis Foundation, Apr 1, 2021
OATS Podcast, 3. Farming like its 1921:
Organic is anti-science , Jan 8, 2021
Leading Voices in Food Podcast, Duke
Sanford World Food Policy Center, Nov 1,
2021
Working Cows Podcast, Episode 205, Sept
7, 2021
No-Till Farmer Podcast, Jonathan Lundgren
on Evaluating Regenerative Farming
Practices, January 28, 2021

•
•

The Big Soil Health Event, Boulder CO, Dec
8, 2021
Entomological Society of America Annual
Meeting, Nov 2, 2021
•
2nd place award for best oral research
presentation (Alex Michels)
Ecolonomic Action Team (EAT) webinar, Oct
6, 2021
Climate Action Now! Seminar series,
California Polytechnic Institute, Oct 2, 2021
Georgia Beekeepers Association Meeting,
Sept 24, 2021
South Dakota Soil Health Coalition,
Mitchell, SD, Aug 27, 2021
Regenerative Agriculture WebinarLandbouweekblad, South Africa, Jul 27,
2021
Practical and Holistic Approaches to Land
Management, Beyond Pesticides Live
Workshop, Jun 8 2021
EPA’s Broken Pesticide Program webinar,
PEER, Apr 8, 2021
ReGain Office Hours Webinar, Wallace
Center and Winrock International, Mar 24,
2021
The Power of Regenerative Agriculture,
Ceres 2021 Conference, Mar 24, 2021
Farm of the Future reports (x2) w/ Tim
Hammerich , Feb 1, 2021; Dec 31, 2021
Why you need insects to be a successful
grazier, Vermont Grass Farmers Conference;
Jan. 15, 2021
Managing Rangelands for More Dung
Beetles, Willamette Valley Grazing and
Nutrition Group; March 25, 2021
Risk and Honey Bees, South Dakota Soil and
Water Conservation Service; Sept. 12, 2021

Hosted Events
•
•
•
•
•
•

Blue Dasher Farm Field Day: “Farming with
Wildlife”, August 14, 2021
Kansas Field Day in Regen Ag: Hutchinson,
SD; July 23 2021
Canadian Field Day in Regen Ag: Howpark
Farms, Brandon, Manitoba; July 12, 2021
Minnesota Field Day in Regen Ag: Wilmar,
MN; October 3, 2021
SWCS Tour of Ecdysis headquarters and
Blue Dasher Farm; September 13, 2021
Co-hosted Insect Festival at McCrory
Gardens, Brookings,SD; September 11, 2021

Thank you

We are here because of folks like you, and we wouldn’t be here without
those below and more - those with their boots on the ground showing us all that this
style of farming, in symbiosis with nature, is not only changing their farms for the
better, but will change the world.
2021 Staff
Scientists:

Dr. Jon Lundgren
Dr. Michael Bredeson
Dr. Matt Jones
Dr. Stephen Robertson
Dr. Ryan Schmid
Dr. Kelton Welch
Dr. Tara Wood

Graduate Students:
Tia Busenitz
Tommy Fenster
Alex Michels

Core Staff:

Sponsors and Donors

Dr. Robert Wiedenmann, PhD
Chair. Former Department Head of
Entomology, University of Arkansas

#NoRegrets
Threshold Foundation
Mighty Arrow
Kennedy Foundation
Keith Campbell Foundation
General Mills
SD State Game Fish and Parks
Ducks Unlimited
State of Montana (W SARE)
Mad Agriculture
Oberweiler Foundation
Bainum/Greater Washington
Foundation
Burroughs Family Farm/Orchard
MN DNR
SD Beekeepers
Sand County Foundation
Regen Ag Foundation
Kutnick Foundation
DNB Banks
Dell Rapids Garden Club
VT Grassland Coalition
Understanding Ag
SWCS
Longmont Conservation District
Georgia Beekeepers

Gail Fuller
Vice-Chair, Farmer, Educator
Mark Law,
Treasurer, Former President DNB
National Bank
Anne Golden
Secretary, Philanthropist
Melanie Kirby
Member-at-large, Beekeeper,
Educator
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Austin Adee
Liz Adee
Gabe Boyer
Roger Brown
Will Engelmann
Shelby Gresch
Amy Heibult
Will Hillery
Anne Knofcynski
Amy Knofcynski
RaeAnn Krull
Braden Kullman
Christina Lind
Ian Lundgren
Isabel McClellan
Dan Pecenka
Allison Shorter
Jay Skaar
Sadie Tornberg

Ecdysis Governing Board

We also have many individuals and anonymous donors that we are incredibly
grateful to - you are all crucial to our work!
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Check out our upcoming 1,000 Farm Initiative and other
projects on our website and social media accounts!
www.ecdysis.bio
www.facebook.com/ecdysisfoundation
Instagram: @ecdysis
www.bluedasher.farm
www.facebook.com/bluedasherfarm
Instagram: @bluedasherfarm
TikTok: @bluedasherfarm

