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Science is Fallible, But it is the Best
We’ve Got

Science provides
understanding, not truth

No amount of
experimentation can
ever prove me right; a
single experiment can

prove me wrong.

,? - Albert Einstein

(1879-1955)
Y



Science is Manipulated

The tobacco industry helped revolutionize the
art of obscuring data-driven discussions

World Health Organization. 2008. Tobacco industry interference with tobacco control. Report
available on-line.
Naomi Oreskes. Merchants of Doubt (check out the documentary on this)

1. Obscure inconvenient studies.
2. Fund a preponderance of supportive evidence.
3. Discredit and intimidate inconvenient scientists.



Scientific Career

Grants Students and
Post-docs
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We Started Asking Inconvenient
Questions

Are agrichemicals hurting us more than they are
helping us?

Is there a better way to farm?
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FOOD FOR THOUGHT

How Free Are USDA Scientist
Their Mind?

March 4, 2016 - 1:53 PM ET
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As soon as the generals and the politicos
can predict the motions of your mind,
lose it. Leave it as a sign
to mark the false trail, the way
you didn’t go. Be like the fox
who makes more tracks than is necessary,

some in the wrong direction.
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+ Practice Resurrection

Wendell Berry



We Need to Rethink
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- Ecdysis Foundation & Blue Dasher Farm: .

A new model for agricultural research




~ We Need Science, But It Has o Be
Done nght
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cience is Needed

Systems-level

Farmer-driven

Across ecoregions

Reflect food systems




What is our food system capable of?



By Ecdysis

Sample Sites Regions 1700+ farms to date

Sampling Year [ Northeast [0 Northwest 38 states
© 2022 [ Upper Midwest [ West

— [ Southeast 2 Canadian provinces

O 2023 [ South [ canada
O 2024 [ Southwest [ states Not Sampled 0 250 500 1,000 Miles
]

® 2025 — Northern Rockies A Ecdysis HQ

and Great Plains

Source: Ecdysis Foundation | Date: 11 Sept 2025 | Authors: Matt Butler, Liza Chang, and Sydney Lynch



Each Ranch Represents a Set of
Management Practices

Conventional Regenerative
Fewer animals More animals
Short rests Long rests

Long grazes Short grazes
Multiple parasiticides No parasiticides

We assess this using a Regenerative Score (1-8)

Fenster et al 2021. Faculty 1000Research 10: 115



Nutrlent abundance and
diversity
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Cattle produce a lot of greenhouse gases

~ . . =

4-14.5% of annual CO,e are produced by cattle (USDA; FAO)

How does range management affect these equa
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Stocking density
(AU/ha)

Rotation frequency
(grazing d)

Rest period (d)

Deworming treatment
frequency (doses per
year)

< 25” Rainfall
1

> 20

Worst (0)

Intermediate (1)

2-25




Regenerative Rangeland Management

Stocking density | Grazing period (d Rest period (d

(AU/ha) per grazing event) per growing
season)
Regenerative 50.39%+7.03 14.20+£1.12 78.29 £ 3.80
7))

Conventional 2.71 +0.61 98.95 +9.07 36.70 £ 5.28
(61)

In arid areas...

2.85-fold increase in carrying capacity on US ranges
In arid areas: (2.12 £ 0.51 v 0.55 + 0.08 AUM/ha)

Lundgren et al. Increasing cattle and regenerative management increases biodiversity and carbon storage. in prep



Plant biomass (g/m?)

- 13.70, P < 0.001 v Increased
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Regenerative Rangelands Support Life

Bacteria
Gram positive

Actinomycetes
VERIes

Gram negative —

Plant biomass
160

Bird richness

Bird abundance

|

Insect richness

Insect abundance
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Current cropland soils stoe 6.43 + 1 33 gigatons of carbon

(1000 farms datal)
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Rangelands and Carbon Storage

Total soil carbon 0-6000 Mg/ha

Turning U.S.

S gy rangelands to fully
r’=0.28 .

regenerative would

store carbon
equivalent to 4.76

years of annual
emissions

Regenerative score




Regenerative Management Provides
Services

Dung removal

Pollinators



Service: Dung Removal

Why is dung removal important?

* Pasture fouling
e Pest control: flies and
helminths




Insects Remove Dung

* Dung beetles are
valued at $380 million
annually

 Services include
nutrient recycling,
increased pasture
quality, and pest
suppression, etc.

Numbers are 40 years old

Losey and Vaughn 2006. BioScience. 56: 312
Nichols et al 2008. Biological Conservation. 148:1462



Excluding Insects

Pats were either caged or
uncaged (n = 36 each)

Insects and pats were
collected regularly over 42 d

Pecenka and Lundgren. 2018. PeerJ 6: €5220
Pecenka and Lundgren. 2019. Basic Appl Ecol 40: 19



Dr. Jacob Pecenka




Insect community

Speceis richness

Regenerative Intermediate Conventional

Species diversity was
encouraged by
EENECEVEIE
management
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Regenerative Intermediate Conventional

Management system Pecenka and Lundgren. 2018. Peer]) 6: €5220
Pecenka and Lundgren. 2019. Basic Appl Ecol 40: 19




_ Early
Exclusion

inclusion Dung Weight

y=151.62 + -1.46x
r?= 0618

OM weight (g)

% Insects significantly
2= o618 increase the rate of dung
degradation

Exclusion
Inclusion

hlom The biggest contribution
comes on Day 1

OM weight (g)

y= 209.06 + -3.40x
r2= 0.66

20 30
Pecenka and Lundgren. 2018. Peer] 6: €5220

Pecenka and Lundgren. 2019. Basic Appl Ecol 40: 19

Dung pat age (d)




Regenerative pastures have fewer
dung pats

—o— Conventional
—e— Regenerative

S .
o =
c
25
gc_u
=
——
=3
5
+ID'
o))
o
=]
[ e]
=

Schmid et al. Frontiers in sustainable resource management, in press.



This Reduction in Pasture Fouling is
Worth Money

- & - Conventional
—&— Regenerative
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Schmid, Lundgren and Fausti. Reductions in land value from pasture fouling in regenerative and conventional rangelands. Renew able
Food and Agriculture Systems, submitted



Pest Management and Dung

Avermectins
Neurotoxin that disrupts cell membranes

Very effective insecticide
and nematicide.
Applied in a number of
ways.

Applied the majority
of cattle in the U.S.




Problems with Avermectins

Most of the treatment
comes out in the dung

Campbell 1985. Science 221: 823

A half-life of 240 days

Herd 1995. Internat J Parasitol 25: 875

Avermectins kill the 98% of insects
(non-pests) found in dung



Predators
Predators in dung were

favored by regenerative
herd management
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Avermectin (ng) per mL

Pecenka and Lundgren. 2018. Peer) 6: €5220
Pecenka and Lundgren. 2019. Basic Appl Ecol 40: 19
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Good herd management works better than parasiticides |
. : - - -

%

(%]
o
|

F-Y
o
L

w
o

N
o
L

-
o
L

£
©
T
o
S
2
(8]
o)
o
T
5
Q
Q
S
O
2
.a
| ©
Q.
|®
| O
|
=
| ©
@
=

Percent C_:Qcpidia oocyst infested dung pats

— : —: \si ‘r\)‘v‘
¥ 3 ;

‘ Schmld et aI



Rangeland
VEREEEnE e
Honey Bees

.

TN
Busenitz and Lundgren, 2025. Frontiers in Sustainable Food Systems 9: 1555238. V",&.
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There are more flowers on
regenerative rangelands

Fy o= DAL P = 006 L™ T3 Fe00d

Floral abundance
Floral species richness
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Busenitz and Lundgren, 2025. Front Sust Food Syst, submitted



As plant communities resurge, bees

* Gain more weight (R: 21.92 + 1.53 kg; C: 16.71 + 1.20 kg; P = 0.008)
* Produce more brood

* Have fewer pests
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Pesticides and Fertilizers are an addiction

\"/{ Pests are not the problem!
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Combatting Pests Without Pesticides
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“Regenerative farmers farm smaller and better, not bigger and simpler.
Their feet touch every acre of their farm. They grow food for their
families and their communities. They celebrate life”

(B

-Dr. Jonathan Lundgren, Ecdysis Foundation
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Please Sign Up Your Farm!

www.ecdysis.bio

Jonathan.lundgren@ecdysis.bio


http://www.ecdysis.bio/
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