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Today’s Talk

1. What is NRCS and what do we do?
2. What is Soil Health?
3. What do soils (healthy & fully-functional soils) provide to us?

4. Emerging connections between healthy soils and “nutrient
dense” food

5. What can farmers do to have healthy soils?
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The Natural Resources Conservation Service (NRCS)

An agency committed to “helping people help the land™—
our mission is to provide resources to farmers and
landowners to aid them with conservation.

Ensuring productive lands in harmony with a healthy
environment is our priority.

NRCS provides leadership in a partnership effort to help
people conserve, maintain and improve our natural
resources and environment.
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What does NRCS do at the
Local Level?

R = @

A conservation plan is a document that
describes the schedule of implementation for
practices needed to solve identified natural
resource concerns associated with soil,
water, air, plants, livestock, energy, and
wildlife.

Management decisions in the plan are made
by you, for your land or farming operation,
with assistance from NRCS. Your social and
economic interests, as well as federal, state,
tribal, and local requirements are considered
during the planning process.
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Connections Between
Soil Health and Human Health

But First -- How Do We Define Soil Health and
Human Health?
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How do doctors define Human Health?
Human health refers to a state of complete
physical, mental, and social well-being, extending
beyond the mere absence of disease or infirmity.

How does NRCS define Soil Health?
Soil health is the continued capacity of the soil to
function as a vital living ecosystem that sustains
plants, animal and humans
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“We often corusioder lhow soll healtinv
WWWWW context of
feeding a growing world population. Thas

B certaundy a very nople goal by uself,
but Hre potentiol does not enol there’’

Dr. Wayne Honeycutt, President and CEO of
Solil Health Institute.



Q,;S,[_)A Pennsylvania
_ United States Department of Agriculture Natural Resources Conservatlon Ser\nce

What do Healthy Soils Provide to Us?

. Food production and food security
. Filtering contaminants from water
. Impacting our gut microbiome through the food we eat

. Source of beneficial microorganisms

https://www.nature.com/scitable/knowledge/library/the-influence-of-soils-on-human-health-127878980/
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What do Healthy Soils Provide to Us?

Food production and food security:

. Production of sufficient amounts of food,
adequate nutrient content in the food
products, and the exclusion of potentially
toxic compounds from the food products
(Hubert et al. 2010).

e Soils play a major role in all of these
areas of quality food production and
security.

* Healthy soils with diverse microbial
communities can produce more
nutrient-dense crops.




l_J;_S__[_)_A Pennsylvania
_ United States Department of Agriculture Natural Resources Conservation Service

What do Healthy Soils Provide to Us?

Food production and food security:

* |nparticular, soils that have well-
developed structure, sufficient organic
matter, and other physical and chemical
properties conducive to promoting crop
growth lead to strong yields and are thus
important for food security (Reicosky et al.
2011; Brevik 2009b).

. Soil degradation, which includes soil
erosion and loss of soil structure and
nutrient content, decreases crop
production and threatens food security
(Brevik 2013b; Pimentel & Burgess
2013; Lal 2009) (Figure 1)




l_,J;S__DA Pennsylvania
_ United States Department of Agriculture Natural Resources Conservation Service

What do Healthy Soils Provide to Us?

Filtering contaminants from water:

. Contaminants are removed by soil through multiple ways
. physical capture as the water moves through pore spaces
. chemical sorption to solid surfaces

. biodegradation carried out by microorganisms living in the soil
(Helmke & Losco 2013).
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What do Healthy Soils Provide to Us?

Soil Microbiome and Gut Microbiome:

e  The soil microbiome, a diverse community of

microorganisms, plays a vital role in nutrient Microorganisms
cycling and plant health, ultimately impacting
the nutritional value of the food we consume. 3 K\\%’ v @
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« There's growing evidence suggesting a link
between the soil microbiome and the human

S
gut microbiome, which plays a crucial role in (& §
digestion, immunity, and overall health T éj Y
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Beneficial Microorganisms:

. Exposure to beneficial microorganisms in the
soil may contribute to a healthy gut-brain axis
and overall well-being.
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FIGURE 2-9 Soil as a microbial reservoir for plant, animal, and human microbiomes.
SOURCE: Used with permission of Springer Nature BV, from “Soil Microbiomes and One
Health”, Banerjee and van der Heijden, Nature Reviews Microbiology 21 (1), 2023;
permission conveyed through Copyright Clearance Center, Inc.
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Emerging Connections Between
Healthy Soils and “Nutrient Dense” Food

Therefore, soils that provide a healthy, nutrient-rich growth medium for
plants will result in plant tissues that contain most of the elements
required for human life when the plants are consumed.

Combs 2005; Committee on Minerals and Toxic Substances in Diets and Water for Animals, National Research Council, 2005
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Emerging Connections Between
Healthy Soils and “Nutrient Dense” Food

Healthier soils with more soil life are producing more
nutrient-rich crops.

Degraded soil undermines both phytochemical production
and micronutrient acquisition, leaving crops more vulnerable
to pests and pathogens

- David Montgomery
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Emerging Connections Between
Healthy Soils and “Nutrient Dense” Food

In terms of nutrient density, when averaged across all the
paired farms, the crops from regenerative farms had a third
more vitamin K, 15% more vitamin E, and 14% more
vitamin B1. The crops from the regenerative farms also
had 15-22% more total phenolics, phytosterols,
carotenoids as well as 11% more calcium, 16% more
phosphorus and 27% more copper.

Healthier soil with more soil organic matter and the life it
sustains enhanced the nutrient density of crops.

Farmers using regenerative practices focus on building up
soils organic matter.

David R. Montgomery | Anne Biklé

“What Your Food Ate” by David Montgomery
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Emerging Connections Between
Healthy Soils and “Nutrient Dense” Food

As the science on nutrient density is developing, it is becoming clear that when we
compare apples to apples, or any fruits, vegetables or meat for that matter, there is
actually significant variation in levels of essential nutrients.

The science is pointing to the soil as the differentiating factor.

Sophie Waechter-Cass, Green Cover Seed
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The Keys to Soil Health

C — Cover the soil with

residue and living plants
and roots

U - Undisturbed,
minimize tillage

D - Diversity
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The Keys to Soil Health

FOUR SOIL
HEALTH
PRINCIPLES
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The Keys to Soil Health

Economlc Benefits
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Y SLAKE DENVONSTRATION

What
does
it tell
us?

an indicator of soil health......
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Tilled soil, no cover crops,
vegetable grower, and uses
chemical fertilizer

©Q Low organic matter, less carbon

@ High wind and water erosion

Q Low infiltration, poor drainage

Q High crusting, increased runoft’

Q@ Low watcr holding capacity, droughty
@ Low biodiversity below/above the soil
Q Inefficient nutrient cycling

Q High nutrient loss-decreased plant uptake
@ Increased weed and pest populations

Q Increased susceplibility o disease

© High fossil fuel dependency

40 yr. no-tilled soil, diverse cover
crops/rotations, manure, and no
chemical fertilizer

Indicators: Indicators:

@ High organic matter, high carbon
Q Low wind and water erosion

Q@ High infiltration, increased drainage
Q Low crusting, decrcased runoft

Q High water holding capacity, resilient
against drought

Q High biodiversity below/above the soil
9 Efficient nutrient cycling

Q Low nutrient loss-increased plant uptake
Q Less weed and pest populations

Q Decreased susceptibility (o disease

Q Low fossil fuel dependency
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Magraaitm (Mg) M3 | 208 pom ) i _ ) ) )
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- Nitrogen is optional on soybaans.
- [For soybeans on soils with a pH of 6.2 or lass, apply limestone as recommandad
molybdanum. Apply 1-2 oz of sodium molybdate (0.4-0.8 oz of elemental molybde

Corm Mo till
- Greater N efficiency for comn may be achievad by spliting the N application. Apg OPTIMAL EXCELLENT CONSTRAINED

planting and the remaindar as sidedrass when com is 8-24 inches high.
- Forearly planted com or no fill comn, apply a starter fertilizer at least 2 inchas frol (30'10'01 {mn} ‘0'201'
N/Acre and 30-60 lbs P205/Acre.
- If N is supplied to com through the irmigation system, maka 3-4 agual applicatio
6th leaf stage.
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