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ses Facing the Planet
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Climate change

Pollution

Human health

Civil unrest

Declines in biodiversity

© Reuters
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Biodiversity is in Decline
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Agrichemicals are an
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Anything less, and bees W|II continue to die.
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Reduce distuM¥ahct
(tillage, agrichemicals)

Increase diversity
(Plants, microbes, animals, revenue streams, etc)
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Soybean
126 species (predators)

Lundgren et al 2013. Crop Prot 43: 110

I 103 species (predators)

Choate and Lundgren 2015 Crop Prot 77:110

Cattle Dung
172 species

Pecenka and Lundgren Rangld Ecol Mgmt in press
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A healthy System needs species
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" Redundancy is crucial £




Species richness

Pasture Prairie

Tilled cornfields had

24% of species “‘ :

found in prairies Sl
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Perceptions of Biological Networks

Our understanding of species networks
primarily comes from simplified systems

Crowder et al 2010. Nature 466: 109
Finke and Snyder 2008. Science 321: 1488
Tylianakis et al. 2010. Biol Conserv. 143: 2270

But simplified systems ignore the complexity of
biological communities and their unforeseen
interactions



Community Network in

Agroecosystems

03

(75

28
18

64
o e
Maize arthropod community ¢
2




Biodiversity on

F, ,=8.17, P=0.006

Farms Reduce Pest
Pressure in Corn
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F,,,=9.03, P=0.004

Community evenness (J)

0

Pest density (log) Lundgren and Fausti 2015. Science Advances 1: e1500558



Network Topology and
Pest Abundance

High Pest Abundance

® 0-0.5 per plant
® 05-1.0
® 1520

@ 2025
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F,o=572,P=0.04

r=0.42
y = 5.82- 1.41x
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F, ,=8.77,P=0.01

r* =0.52
y=24.17- 3.39x

Connectivity (C)
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Pest abundance (log)

Network

Topology Affects
Pest Abundance

Fewer linkages
between species
Increases pests

Lundgren and Fausti 2015. Science Advances 1: e1500558



Four Principles

1) Stop tilling (or reduce it)

2) Never leave bare soil

3) Some plant diversity is better than none, and more
is better than less

4) Integrate crops and livestock



A Better Way to Farm

Best management
practices
Regional focus
Systems level

Claire LaCanne, MSc

Regenerative Conventional

LaCanne and Lundgren. 2018. Peer) 6: e4428

No insecticides Insecticides



Approach

Full bioinventory
of corn community

A



Pest Populations
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Regenerative systems
had 10-fold fewer pests
than insecticide-treated
Regenerative  Conventional SyStemS
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Yield

) Yields were
F170=8.39, P =0.01 reduced by 22%
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Profits

*
Fy70=12.80, P = 0.001

Regenerative
systems were twice
as profitable

Regenerative  Conventional




Soil Health and Profit

Field profitability was
NOT RELATED TO
YIELD

Corn profitability is
directly related to
1000 2000 particulate organic
Profit per cornfield ($/ha) matter of the soil
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California Agriculture

Characterized by

W

&

Heavy tillage

)

Heavy pesticide use

Very little plant
diversity in cropland

Is there a better way?
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Are regenerative almond
systems superior to
conventional systems?
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Regenerative Conventional

\eRull Tillage
No pesticides Bare soil
Perennial ground cover Multiple pesticide
Compost
Compost teas
Livestock integration
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Soil Organic Matter (0-15cm)

Mean Soil Organic Matter Percantage
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conventional regenerative

treatment

P-Value=0.029 N per treatment =8



Soil Bulk Density

Chart of Mean( Dry Bulk Density )
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conventional regenerative

Management_style

P-Value= 0.000 N for conv =24
N for regen= 25



Water Infiltration Rate

Chart of Mean( water_infiltration_rate(secs) )

3855.17

(secs)

608.786

N

conventional regenerative

Management_style
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P-Value= 0.007 N per treatment = 8



Invertebrate Biomass

Chart of Mean( Invertebrate Biomass(grams) )

2.96991

0.544928
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conventional regenerative

Treatment
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P-Value = 0.000 N per treatment = 96



Pest Populations

Chart of Mean( No Pest Damage )
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conventional regenerative

management type

P-Value =0.932 N per treatment = 20



Regenerative

Systems had
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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



What Causes Pests?

Not enough diversity

Too much disturbance



How does high intensity grazing,

and long rest periods affect pests
of cattle?
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The Ranches

16 ranches eastern SD

A range of conditions
and management
practices

Regenerative ranches
>10 AU per ha

Moved within 10 d
No avermectins

Conventional ranches
<5 AU per ha

Moved after 30 d
Avermectins twice per year




Intensively surveyed the
Insect communities in
the dung




!
‘ 116,000 msects |dent|f|ed to speaes level

~ Pecenka and Lundgren. 2018. Peer) 6: 5520 .
Pecenka and Lundgren. 2019. Basic Appl Ecol 40: 19 g 3



Insect community

Speceis richness

Regenerative Intermediate Conventional

Species diversity was
encouraged by
regenerative herd
management
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Pecenka and Lundgren. 2018. Peer]) 6: 5520
Pecenka and Lundgren. 2019. Basic Appl Ecol 40: 19

Regenerative Intermediate Conventional

Management system



2

Predator abundance per m
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Avermectin (ng) per mL

Regenerative Intermediate Conventional

Predators

Predators in dung were
favored by regenerative
herd management




Insecticides are an addiction
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Pests are not the problem! i3
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Combatting Pests Without Pesticides

Abandon pesticides
High intensity grazing
Frequent movement of animals

Integrate herds



Four Principles

1) Stop tilling (or reduce it)

2) Never leave bare soil

3) Some plant diversity is better than none, and more
is better than less

4) Integrate crops and livestock



Why isn’t Regenerative Farming
Mainstream?

Paradigm shifts take time

Science has been misdirected
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A New Way for Science to Help Bee
Keepers and Farmers
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