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Dear Reader,

The past two decades in the American West have been the driest in over twelve centuries. Drier
times and hotter temperatures are expected to increase in the future. Market uncertainty will
likely continue and food producers across Colorado will continue to face the obstacles
presented by a quickly changing world.

At the Colorado Department of Agriculture (CDA), we are addressing these challenges head on.
We are committed to building economic resilience and market opportunity for Colorado food and
ag businesses, advancing voluntary soil, water, and climate stewardship, supporting future
generations, and advancing animal health and welfare.

And we know soil health is a key component of responding to the effects of climate change.
Healthy soils provide drought resilience as they can retain more water and are less prone to
erosion. Through soil health practices that help increase nutrient cycling, farmers and ranchers
often increase the productivity of the land while also finding cost savings by reducing off-farm
inputs.

Following the lead of Colorado farmers and ranchers to improve soil health is a high priority for
the state of Colorado. Not only does the work of soil health apply across scale and type of
production, but these climate-smart practices are often affordable, scalable, immediately
available, adaptable, and critical to advancing diversity, resilience and the productive capacity of
many ag operations.

This series of soil health primers, produced in partnership with Acres U.S.A. as part of
Colorado’s Saving Tomorrow’s Agricultural Resources (STAR) Soil Health Program, provides
resources for farmers and ranchers interested in improving their soil health.

Many Colorado producers have long been advocating in support of soil health. Nonetheless,
barriers remain to adopting soil health practices. The goal of the Colorado STAR and STAR Plus
is to reduce these barriers through a voluntary and incentive-based framework.

Colorado has a robust legacy of soil conservation and soil stewardship. In the 1930s,
Conservation Districts were created to tackle the Dust Bowl. Now, as a result of climate change
and ongoing drought, agriculture faces similar environmental challenges, and healthy soil
remains a common denominator for tackling them. In 2019, a stakeholder advisory group called
the Colorado Collaborative for Healthy Soils began their work, which ultimately led to creation of
CDA's Soil Health Program in 2021 through House Bill 21-1181.

Since then, CDA and agricultural producers across the state continue to work hand-in-hand to
implement and scale the Colorado STAR Program. The STAR framework uses a rating system
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to help farmers and ranchers evaluate their current production system, identify areas for
improvement, document their progress, and share their successes.

CDA's STAR Plus program works in partnership with Colorado’s conservation districts to provide
financial and technical assistance to farmers and ranchers across the state who introduce or
expand their use of soil health practices. In 2022, STAR’s pilot season, CDA worked with 130
producers, 17 conservation districts and three eligible entities (Dolores Water Conservancy
District, Colorado Corn, and Audubon Society Conservation Ranching Program). Each producer
is implementing soil health practices on one field over three years. This process helps
participants gain familiarity and expertise with new practices and an increased understanding of
the environmental and economic outcomes associated with scaling them.

STAR Plus also provides significant capacity support, equipment grants, training and other
resources to conservation districts and eligible entities so they can provide financial and
technical assistance to landowners where and when they need it. These partners provide the
trusted local support and knowledge to ensure producer success.

The STAR Program also helps open up new market possibilities for producers. CDA is recruiting
supply chain partners who value and invest in producers using regenerative agricultural
practices.

Colorado is committed to advancing and showcasing agriculture’s leadership potential in
tackling climate, advancing stewardship and doing so while improving producers’ bottom line.
We are doing this through thoughtful, intentional action and investing in the health of our soils is
a critical part of the solution.

| encourage you to participate in the Colorado STAR Soil Health Program to be part of our
climate solution and help build a more vibrant future for agriculture.

Sincerely,

L

Commissioner Kate Greenberg

Colorado Soil Health Fundamentals | Il



COLORADO SOIL HEALTH FUNDAMENTALS

PRIMER 1: BASICS

PRIMER 1 SUMMARY

The goal of the rst installment in
the Colorado Soil Health Primer series
is to demonstrate the core principles
related to soil health management as
practiced and researched within the
boundaries of the State of Colorado.
This project included the participa-
tion of Colorado scientists studying
the effects of management practices,
as well as many Colorado farmers and
ranchers implementing and measuring
the changes on the land.

As a disclaimer, this series is not
about showing you the exact tactics
a farmer or rancher would need to
improve soil health. The individual tac-
tics and strategies must change from
property to property—or even eld to
eld—depending on the goals of the
land manager, and the available natu-
ral and nancial resources. This prim-
er series will give readers the resources
to understand and evaluate practical
and proven ideas to explore and adapt
into a new or existing operation.

Most importantly, Colorado farmers
and ranchers will share the soil health
fundamentals —from cover crops to
livestock integration—that are work-
ing for them. In this primer, we will
hear from two different producers:
Brendon Rockey, who owns Rockey

R o

z Colorado’s agriculture industry is unique due to its geography, disi¢y of practices and

range of climate zones (4-7)Source: Colorado Department of Agriculture and Rie da Vista

Farms near Center, Colorado, and has

used soil-health fundamentals in a

circle-pivot system for more than a de-
cade; and Daniel Fullmer, a vegetable

market grower with river access who
has successfully integrated chickens
into his operation.

The reasons to change vary as wide-

ly as the tactics available to improve
soil health. Most are economic. Some

are environmental. Many are a combi-

nation of the two.

“We started out this way because we
wanted to grow a better crop,” Rockey

said. “At no point did we ever improve
soil health for the sake of improving
soil health.”

A secondary goal of the primer will

be to build a common vocabulary and

understanding of the soil health terms
being used across our state’s agricul-
ture industry. Terms like “soil health”
can be de ned very loosely, and so can
the components within the subject.

In this series, the key terms were
de ned and localized by set of ex-
perts, including farmers and Megan
Machmuller, who researches soill
health and data with Colorado State
University, and her colleague, Jim
Ippolito, Professor of Soil Health and
Environmental Quality.

“It's not easy to know what we mean
when we say ‘soil health,” Ippolito
said. “But we are talking about the
broad over-arching concepts that allow
us to maximize a soil’s physical, biolog-
ical, and chemical attributes.”

USDA-NRCS
Soil Management Principles

1. Limit disturbance

2. Keep soil covered

3. Strive for biodiversity
4. Maintain living roots
5. Integrate animals

Colorado Soil Health Fundamentals | 1
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z Colorado’s water for agriculture is fed by four major river systems thae&onnected to the more than 4,000 lakes and reservoirs: The
Platte River (northern Front Range); the Arkansas River (southeront Range); the Rio Grande River (southern); and the Colorado River
(Western Slope). A water system in Delta County is pictur8durce: Colorado Department of Agriculture and Casey Atchley

ncreasing drought pressure, a
changing agriculture industry and
research breakthroughs are power-
ful forces working together to create
a need for better soil health manage-
ment practices in the state of Colorado.
The drought is one of the biggest
reasons, which is turning water into
an expensive but essential resource to
our state agriculture industry. Accord-
ing to research published in 2022, the
previous 22-year stretch was the driest
period since at least 800 AD, and both
researchers and farmers are seeing
the impact directly. As water sources
dry up, costs increase dramatically,

2 | Saving Tomorrow’s Agriculture Resources

and yield numbers lag behind historic
averages.

For the state, water in Itration and
management is at the core of the goals
for its farmers and ranchers.

“The push in Colorado is to increase
the amount of water being stored in
soils,” said Jim Ippolito, Professor of
Soil Health and Environmental Quali-
ty. “That's the soil health spin. We live
in an area of prolonged drought. We
want to make every drop of water go a
little bit farther, and right now, you do
that by putting it in a bank.”

And that bank is our soil. By in-
creasing soil organic matter through

management practices and seques
tering elements like carbon, Ippolito
explained, it allows the ground under
our feet to absorb and store more
water. How much more? Other arid
states—like California—that have
studied the effect estimate 10% to

30% water savings if common practices
were adopted uniformly.?

Composting, livestock integration,
poly-cropping, and cover cropping are
the most common ways to create more
organic matter, according to the re-
searchers at Colorado State University.
The result? More soil organic matter
feeds the soil’s insect, invertebrate and
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TABLE: Percent increase in yield for corn and soybeans following cover crops versus comparably managed

elds with no cover crops

CROP YEAR CORN SOYBEANS
2012 9.6% 11.6%
2013 3.1% 4.3%
2014 2.1% 4.2%
2015 1.9% 2.8%
2016 1.3% 3.8%

z This chart shows the tested relationship between corn and soybeanlgigeand the new introduction of cover crops to an operation.
Source: Sustainable Agriculture Research and Education progré@ource: SARE/CTIC National Cover Crop Surveys, 2012-2016.

microbial life, each of whose real job is
to convert the nutrients into available
elements for the plant’s rhizosphere to
intake and use. The biological popula-
tion is also important in maintaining
the fungal networks, which are also
vital in delivering nutrients to cash
crops and prairie grasses and every-
thing in between.

It's not as simple as ensuring that
biology helps make the chemistry
available. Water, or the lack thereof,
was the reason farmers in the San Luis
Valley, which is surrounded by moun-
tains and sand dunes, began to rapidly
move to cover crops, said Brendon
Rockey, who operates Rockey Farms
near Center with his brother, Sheldon
Rockey. Their farm runs an annual ro-
tation of potatoes and cover crops, and
like others in his valley, he said once
he adopted the practice, he saw his

are prompting rapid changes, both at
the producer and industry level. The
growth in biological-based fertilizers
is expanding rapidly at a rate of 13.3%
per year® And practices like cover
cropping, which increased by 50%
according to the last USDA Census of
Agriculture, are now becoming stan-
dard operating procedures around the
country.

According to the most recent natu-
ral cover crop survey, there is a direct
correlation between cover cropping
and increased yield in corn and soy-
beans?

“Ultimately, it comes down to the
bottom line on how it will affect their
operations, and that’s the money,” said
Megan Machmuller, a research scien-
tist at Colorado State University. “How
much they have to spend and how
much they can potentially save, and

water expenses decrease. When he was what that means for the short and the

just planting barley between seasons,
he would use 18 to 20 inches of water
for the barley. Now, with his cover crop,
he uses only 6 inches annually, and his
water usage for his cash potato crop
has decreased as well.

“That direct water savings is tremen-
dous,” Rockey said. “That cover crop
does so much to add carbon to the
soil you end up using less water on the
potatoes.”

There is an equal and important
goal as well for Colorado soil health:
improved economics. The rapid in-
crease in fertilizer and pesticide costs,
up to 700% in some areas in 2022,

long term.”

Brendon Rockey says, “My uncle
was actually the one on my farm who
sent me a new direction. When we
made the biggest transition, the end
goal was not soil health. We had no
idea what soil health even meant. We
didn't know that term even existed.
His deal was ... he didn't want to have
to use materials that required personal
protection equipment, that was con-
taminating groundwater, and he would
read the warning labels and he would
ask, ‘Why are we using this?’ Those
tools weren't available to the previous
generation and he didn't understand

why we were so dependent on those
now. That said, we also really didn't
know what other step to take other
than to remove some inputs. We had to
put things together one step at a time.”

Measuring What You Manage

Measuring what you want to man-
age is one of the core principles to
adopt when transitioning to a more
nuanced soil health management
system.

While soil health itself is not a
measurable term, there are compo-
nents within a soil health management
system that are measurable, including
chemistry and biological features.
These measurements are then connect-
ed to results like water retention and
better nutrient cycling. Measurements
can also look for organic matter, and
cation exchange capacity, which helps
determine the eld’s yield potential.
And measurements can look at the
bottom line as well.

“Understanding how management
affects the ecological and economic
integrity of an operation is central to
the adoption of soil health practices,”
Macmuller said. “This requires a holis-
tic approach that quanti es the diverse
attributes of soil, how those change
throughout time, and ultimately how
they in uence the bottom line.”

Her colleague Ippolito uses the
concept of human health to teach the
concept. He asks students to think
about it this way: Most humans do not
measure their own health with a single

Colorado Soil Health Fundamentals | 3
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indicator; conversely, we use several to
determine if we are healthy or if we are
sick. What are we eating? How are we
exercising? What is our temperature?
What is our heart rate? What diseases
are we genetically inclined to have?

It's the same with soil health. There
are a number of factors to be consid-
ered, and a number of ways to measure
what you are doing. For Ippolito, soil
organic matter is the place he starts
because it adds and traps valuable
carbon into the system, among other
bene ts.

Soil organic matter is the driver
for soil health,” Ippolito said. “I'm
not an organic-carbon specialist, nor
do | claim to be one, but we need to
increase soil organic carbon levels and
do it correctly. We need to follow a log-
ical, systems approach, as soil organic
carbon feeds microorganisms, with
those organisms enhancing nutrient
cycling and turnover to feed the plants
we grow for humans and animals.”

Testing methods can vary between

labs. And the need for testing can vary
widely between farms and elds. Some
test monthly, while others test every
few years. Yet, the coordinated nature
of the research between farmers and
ranchers in the state STAR program
underlines the need for better connec-
tions between the practices involved
with soil health and the proven eco-
nomic and ecological bene ts, both
Machmuller and Ippolito agreed.

“In Colorado, we have a lot of farm-
ers performing many practices, but we
simply don't have the research back-
ground to support changes they may
be observing.” Ippolito said. “That’s
why we're building out a Western U.S.
soil health program, to answer ques-
tions such as How do you ranch to
improve soil health, and what metrics
are needed to quantify those improve-
ments?”

Colorado will be testing more than
140 operations that are participating
in the STAR program, Machmuller
detailed. “We will measure a suite

of chemical, biological, and physical
soil attributes in the rst year and
again 3-5 years later to understand
how a variety of management prac-
tices affects soil function—including
microbial activity, nutrient cycling, and
water retention,” she explained. She
said they will also have soil moisture
sensors reporting back high-res data
every hour and available to both the
producer and the researchers.

“With our data we can show how
a shift in management in uences
water retention. For example, you
enhance soil water holding capacity
by X percent, which translates into X
amount of savings in irrigation water,
or your soil holds onto X gallons more
than the business-as-usual scenario,”
Machmuller added. “Even if you're
not irrigating, your soil can hang onto
water this much longer. It can hold X
gallons more than the usual business
scenario.”

For Rockey Farms, they are trying
to gure out the best way to integrate

Similarities between the Soil and a Stomach
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SOIL BALANCE

Chemical - Physical - Biological

1/4 Biological

1/4 Physical

f 1/3 Biological

SYMPTOMS

1. Harder, more compacted
solil

2. Muddy soil that doesn’t
dry out

3. Small root systems

4. Drought-intolerant crops

5. Unhealthy plants / Poor
nutrition for livestock

6. Weed and pest problems

7. Need for more fertilizers

8. More carbon escape

RESULTS
1. Soil easier to work
2. Improved crop quality
3. More ef cient use of
fertilizers
4. More opportunities for
pro ts

z While there will be varieties in the symptoms you see, these are the geaidraits related to balanced (right) and unbalanced (left)

soil. Source: The Biological Farmer

buckwheat into their existing crops

as a companion. While they know the
crop helps mobilize phosphorous—a
crucial element in photosynthesis and
for freeing up calcium—they aren't
sure exactly at what point they will see
diminishing returns.

“Can we quantify this?” Rockey
asked. “If I had numbers on paper,
that would be a great tool to help
spread adoption of some of the prac-
tices. | know what I'm doing is positive
... but [other farmers] really need to
see numbers on paper to believe every-
thing.”
Measuring can go well beyond

laboratory data. It can be as simple

as using your ve senses. Rockey says
one of the big philosophical changes
in approaching your elds from a soil
health perspectives is the time needed
in the elds to see, hear, smell, touch
and taste what is changing. Walk the
eld with him and he will show you
how to smell, see, and feel, the differ-

ence.

“How do you know something is
changing if you're not in your eld?”
Rockey said.

In his valley in southern Colorado,
as farms transitioned to biodiverse cov-
er crops, they also made an astounding
discovery they would only make by
walking the elds: the cover crops were
ghting off parasitic nematodes, ex-
panding the range of savings on time
and pesticide applications each year.

Soil Biology & Chemistry

Measuring soil health can be an
essential part of the process, but know-
ing what to do with the data you collect
is a different challenge. In areas where
soil biology is minimal, or soil chemis-
try is imbalanced, farmers and ranch-
ers will see other issues like erosion,
poor crop quality, invasive species and
compaction, Ippolito explained.

Often, one can determine problems
with soil biology or chemistry without

doing detailed lab work, and instead
collect data by walking and observing
the crop and soil quality.

“Does it stink like rotten eggs?”
Machmuller asked. This often means
there is not enough air in the soil and
it is creating an anaerobic environ-
ment, which isn't so healthy. Converse-
ly, “Pick up the soil. Are you seeing a
good aggregate? Does it smell good?”
Machmuller asked.

She continued: “In terms of soil
health, we often think of leading
indicators versus lagging indicators.
Leading indicators are often mani-
fested above ground in your crops. Do
they look stressed? Are you supporting
more diversity of pasture grasses, or
insects or birds? Oftentimes, those in-
dicators are more obvious in the short
term than the longer term. Soil can be
quickly lost with disturbance, but to
rebuild soil takes time and patience.”

With soil chemistry, it often comes
from experience. And it can get more

Colorado Soil Health Fundamentals | 5
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z Walking your fields with your team to explore soil and crop conditionsukgly is a recommended soil-health management practice.
Source: Colorado Department of Agriculture and EmBjerra

complicated than some operators are
comfortable with.

“The whole system is tied together,
and that’s hard for people,” Ippolito
said. “The plant is driving the gradi-
ents in water availability, which deliv-
ers nutrients, which delivers gradients
in nutrient distribution from high
concentration to low concentration.
And then you talk about microorgan-
isms helping drive nutrients to the
plants through mineral dissolution;
it's complicated. People talk about soil
health like it's so easy. It's not that easy.”

The rst step most farmers take
when they turn their attention to soil
health management is not to focus on
what each element does—that’s for
agronomists and consultants —but
rather to look beyond the traditional
N-P-K systems. It takes a network of
dozens of elements working together
to ensure the plant has what it needs,
when it needs it, to both grow and ght
off disease. And no matter the chemis-
try, a healthy system still needs diverse

6 | Saving Tomorrow’s Agriculture Resources

biology, fresh air, and clean water to
make it all work. Add a fungal network
to the mix, and you have a functional
ecosystem with plant-available nutri-
ents, bene cial insects and maximum
water storage.

“It's a 10,000-piece puzzle,” Ippolito
said.

Rockey agreed, saying that he saw
major acceleration in his soil balanc-
ing, biology and chemistry when he
started introducing biodiverse cover
crops and companion crops into his
potato rotations.

“Diversity is something | would real-
ly emphasize,” Rockey said. “If you're
already doing a cash crop, do a cover
crop and bring in the diversity.”

Livestock Integration
“You're either a livestock person, or
you're not,” is a common phrase in ag-
riculture, and that may never change.
Yet, there is a common misconception
that goes along with it today, that
implies livestock cannot be a part of

a healthy ecosystem and healthy soil
management system.

Livestock makes up 60% of the
Colorado state agriculture economy,
and includes more than 2.7 million
head of cattle®. How livestock can be
integrated into the soil health picture
is not only an interesting question; the
practice could be vital to make sure
our state remains economically viable
in the agriculture industry.

“Livestock can be positive if they are
used long enough,” Ippolito said. “We
have a study in its sixth year looking
at management-intensive grazing and
looking at the impacts of soil health.

... The animals are grazing on plants,

with the output (i.e., manure) acting
like a slow-release fertilizer that helps
slowly feed the plants the animals are
grazing on.”

For Colorado farmer Daniel Full -
mer, owner of the Tierra Vida Farm,
passive work on his soil was not creat-
ing the changes he wanted. He inher-
ited a eld with heavy clay, a side effect
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from the bene ts of his nearby access
to the Florida River, part of the Lemon
Reservoir water system. In his rst
few years, as he tried to break up the
compaction, he used a bed lifter and
regularly added a bunch of compost.
He saw some gains, but they were slow.
He looked for another step to take
and considered poultry, since it has a
low cost of entry, low risk, and would
help him diversify his market vegetable
revenue.

“That was our ah-ha moment,” Full-
mer said. “I had been trying all sorts
of purchased products, sprays and
powders, nothing provided much of
a bene t. On the other hand we saw
tremendous productivity gains by com-
bining chickens and cover crops.”

He said he saw two immediate bene- think of a better way to do it. It was

ts: the chickens would eat the bugs
he didn't want, and they would also
provide a high nitrogen content into
their fertilizer system. They run the
chickens through their large, 30-by-
100-foot greenhouses after bringing in
ground cover like leaves. He’s careful
to say that it's not just as simple as
adding chickens. It does take man-
agement, but he saw an immediate
impact—within one year—on plant
yield and food quality.

“If | just left the manure on top, it
would pile up and get hot and it would
be too much, so | brought in leaves
from Durango residents, and the
chickens would scratch that into the
soil,” Fullmer explained. “I still can't

such a remarkable change, we grew
more product in that year per square
foot than we ever thought was going to
be possible.”

Other livestock, including cattle,
perform the same function of adding
soil fertility and biological matter.
Rockey has 90 head of cattle and 1,400
head of sheep grazing his elds every
year. Insects like dung beetles are
positive signs that the introduction of
animal waste is improving the ecosys-
tem, Ippolito said.

Inter-Cropping
Inter-cropping, or poly-cropping or
companion cropping, means grow-
ing more than one species of plant

¥V Livestock play an important role in land management and are a key part of @aHo’s agricultural economySource: Colorado Department

of Agriculture and Stephanie Jo Kennedy
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together for bene cial reasons. Diver-
sity in biology can help control pest
outbreaks, as well as create a more
bene cial root network in the soil.

Inter-cropping as a tool in your soil
health system means instituting new
practices and mindsets into the opera-
tion, including re-imagining what your
eld looks like. Farmers like Brendon
Rockey and Daniel Fullmer will tell
you their mindsets are a big part of
their systems. A soil health manager
thinks about the whole system, in-
cluding biological life, macro- and
micro-nutrients, soil structure, crop
biology, wildlife and more. For Rockey,
his elds often can look “messy”— his
words—to the conventional eye, but
those owering plants sticking up in
his potato elds have a distinct pur-
pose. They are no accident.

He works with a company that
researches and designs bene cial cover
crops and inter-cropping mixes for
his farm. “There aren't any excuses
anymore,” he said. “They will help you
by understanding what you want to
accomplish and build the right mix.”

As researchers are increasingly com-

ing to understand more and more, the

Endnotes

key role of biology in making nutrients
available to the plant, and also in help-
ing regulate disease and pathogen re-
sistance, is partially in uenced by the
amount of natural, harmonic biology

in the system. A 2022 study of high-al-
titude barley shows that when grown
continuously and without biological

diversity, two results become apparent:

* Nurture beats nature. Your
practice choices matter. These results
indicated that the fungal community
responds negatively to the continuous
barley cropping but not to other envi-
ronmental variables, such as tempera-
ture and precipitation.

« Diversity builds diversity, but the
opposite is true too: Fungi thrive
in diverse elds. Continuous barley
cropping markedly reduced the fungal
richness and phylogenetic diversity?

“If you're doing monoculture, it’s all
or nothing,” Rockey said.

Fullmer agreed. He grows 50 to 60
different plant varieties on his farm.
“There’s plenty of minerals in the soll,
and if | create the right micro-climate
in the soil, that makes them available

1. https://www.nature.com/articles/s41558-022-01290-z

2. https://oehha.ca.gov/climate-change/agenda/exploring-california-climate-change-connections

and allows for good crop growth,”
Fullmer said. “I'm assuming that the
microbiology in the soil and the rhi-
zosphere is delivering what the plant
needs. My job is to create the condi-
tion for it.”

And to create those conditions will
require following the fundamentals
of soil management and health, no
matter how they are applied.

“Most of what | learned was from
other farmers who didn't grow pota-
toes,” Rockey summarized. “We were
implementing the same fundamentals.
Those fundamentals are universal.”

Produced by Acres U.S.A. for the Colorado
Department of Agriculture’s STAR program.
Primers written and edited by Andrew
French, Amy Kousch, Lauren Krizansky,
Lydia Lazar, Paul Meyer, Ryan Slabaugh.
Thanks to contributions from Jim Ippolito,
Megan Machmuller, Ryan Taylor, and the
many Colorado farmers and ranchers who
provided us on-the-ground information.
Copyright 2023 Acres U.S.A. and Colorado
Department of Agriculture. To be distributed
for free.

3. https://www.businesswire .com/news/home/20220310005541/en/Biological-Organic-Fertilizers-Market-Report-2022-2027-Analysis-by-Type-Applica-

tion-and-Geography---ResearchAndMarkets.com

4. https://www.sare.org/wp-content/uploads/Cover-Crop-Economics.pdf

5. Colorado Department of Agriculture

6. https://www.frontiersin.org/articles/10.3389/fmicb.2022.755720/full# g1

The biological farmer : a complete guide to the sustainable & pro table biological system of farming/ by Gary F. Zimmer and Leilani Zimmer-Durand.

* 2nd ed. Greeley, CO, ACRES U.S.A., 2017. xviii,

518 pp., 28 cm.

The STAR program was originally developed by Champaign County Soil and Water Conservation District (CCSWCD) in lllinois and is now also administered in
other states: Colorado, Indiana, lowa, and Missouri. The Colorado STAR Plus program grew out of a stakeholder process launched by the Colorado Department of
and other partners in 2019 that was facilitated by the Colorado Collaborative for Healthy Soils, involved more than 250 stakeholders and resulted in passage of HB:
and SB21-235, which authorized and funded the launch of a state soil health program based around STAR. This state stimulus funding and additional grant funding
ceived from the Gates Family Foundation, Colorado Department of Public Health and the Environment, Colorado Water Conservation Board, NFWF, and NRCS ha
the launch of the rst round of the STAR Plus program.
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FOR ALL COLORADO FARMERS & RANCHERS

Getting Involved with Colorado STAR

In the summer of 2021, legislation was passed in the Colorado House of Repres entatives
funding the Agricultural Soil Health Program for 2022. The Colorado Soil Health Program
is built around the framework of an lllinois program called STAR, which sta nds for Saving
Tomorrow’s Agriculture Resources. STAR was developed to be a free resourc e for farmers
and ranchers, helping them evaluate their current land practices, and pa rticularly focusing on
nutrient and soil loss. The STAR program encourages best soil health practices, and rewards
producers with recognition, a high rating, and a eld sign. While the STAR ra ting system
is a useful metric for farmers to measure their own conservation efforts, it i s also a tool for
consumers interested in a farmer’s soil health practices.

The program was originally created in the Champaign Co unty Soil & Water Conservation
District in 2017, with the assistance of the lllinois Department of Agricul ture, as a means to
facilitate speci ¢ environmental and agricultural goals that were o utlined in the state’s Nutrient
Loss Reduction Strategy. Colorado, as well as lowa and Missouri, have adopt ed this program
framework.

Best management practices for agricultural land use have been develop ed since the 1930s
by the United States Department of Agriculture’s (USDA) Natural Resources Conservation
Service (NRCS). The STAR program utilizes these best practices, and also relies on a panel
of experts, including university researchers and scientists, to esta blish appropriate ranking
systems based on different resource factors. STAR Plus is an additional lev el of producer
support that “facilitates capacity building by providing matching sta te funds towards the
cost of these projects and activities within each district”. This means thatt he state provides
technical and nancial assistance to producers over the course of three y ears, through grants
and services like soil testing that are facilitated through the state’s ¢ onservation districts.

Any farmer or rancher can visit the STAR website and Il out these forms in order to r eceive
this rating. The rst 100 participants in a year also receive a free soil test.

To participate, the only requirement is that the farmer or rancher Il out a form to the best
of their knowledge, describing their farm practices in detail for a speci ¢ eld chosen by the
producer. The forms include questions about cropping practices, til lage regimes, fertilizer and
nutrient applications, and other management practice information. T he producer then receives
a STAR rating from 1-5 that demonstrates their incorporation of the ve prin ciples of STAR:
Soil Armor, Minimize Soil Disturbance, Plant Diversity, Continual Live Plant/Root, and Livestock
Integration in their cropping system. Earning ve stars in a eld means tha t a farmer or rancher
is implementing all ve soil health principles on that eld, while earning o ne star means that
they are following only one.
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