
Soil Health Assessment Packet 

 

This soil health assessment packet provides basic soil health principles, soil health resources, 

and assessment worksheets that will help you evaluate and record the soil health of individual 

fields.  Make additional copies of the assessment sheets.  There are two different assessment 

tools in this packet.  The first is a short and simple field assessment from Penn State Univ. that 

does not require any tools.  The second assessment from NRCS is more in-depth and requires 

simple tools.  Assessing soil health is time well-spent.  Contact your Cornell Cooperative Ex-

tension educator if you have any questions. 

 

This packet is brought to you with support from the New York Soil Health Initiative and the 

FarmOps program. 





 

FEED THE SOIL 

Fertilizer is food for plants. 

Organic Matter is food for soil organisms. 

A healthy soil needs good food—manures, 

crop residues, cover crops, compost, organic 

mulches, and root exudates from living roots. 

Soil organisms bind soil particles into aggre-

gates which creates soil structure,  which in-

creases tilth. 

Soil organisms recycle nutrients and stimu-

late plant growth.. 

Organic matter feeds soil organisms so that  

energy flows through each level of the soil 

food web for a healthy balance and so de-

composers dominate over plant pathogens.  



What would a world without context be like?  

Navigating a world without context is like trying to find your way out of a dark room. It’s disorienting, confusing and problematic.  

Information is important, but knowledge is “information in context,” giving us a way to accurately and effectively “connect all of 
the dots” in any given situation. Context is everything that exists outside of a specific idea, thought, event or situation. Context 
includes the circumstances—the situational factors—that can help us form specific ideas, solve problems or recognize situations 
that may spiral out of control.  

Unfortunately, most of us ignore context in our day-to-day lives and management decisions. It is easier to maintain a sense of sim-
plicity and order that way. It is easier to reduce our information and circumstances into smaller, singular events versus viewing our 
world in holistic, multi-dimensional, interconnected ways. We often ignore the bigger picture because by doing so we believe we 
can “solve” a problem quicker, move on and forget it ever happened. However, this kind of thinking stifles our thinking and blurs 
our perspective.  

While some behavioral scientists have labeled it a fundamental human tendency, more recent research suggests that the failure to 
take note of context is particularly pronounced in American, European and other Western cultures. Eastern cultures tend to be 
better in considering and viewing context before westerners.  

In his book, Situations Matter: Understanding how context transforms your world, Sam Sommers writes, “Context has a dramatic 
influence on how we think, how we act, who we are as people and how we impact our environment.”  

It is important for farmers, ranchers and all humans to recognize that our actions are influenced by our ecological, cultural, social 
and financial context.  

Giving Soil Health Principles Context: 

In the last two decades, soil health educators have taught five basic ecological soil health principles that are based on Biomimicry 
(to mimic life). All-natural, healthy soils function with five principles that: 1.) limit chemical, physical, and biological disturbance; 2.) 
keep the soil covered; 3.) add diversity of plants and insects; 4.) keep a living root in the soil as long as possible; and 5.) integrate 
animals into your system (see graph below). These self-healing, self-organizing and self-regulating principles enable ecosystem 
health and functioned long before humans were on earth.  

As farmers/ranchers become more conscious, more observant of the ordinary, and more self-aware, the more critical “context” 
plays a role in understanding our relationship to the natural system. From a human perspective, without the principle of context, 
the other five principles have no purpose. Humans are deeply interconnected to the natural system—a relationship that cannot be 
separated.  

Yet our western mindset wants to isolate, delineate and reduce our relationship with nature—absent context. This axiom brings 
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separated.  

Yet our western mindset wants to isolate, delineate and reduce our relationship with nature—absent context. This axiom brings 
out this point more clearly: “The problem with ecologists—they separate the human from the natural system. The problem with 
economists—they separate the human from the ecology.” This thought process creates a world of confusion. 

For this reason, the Soil Health Academy and Understanding Ag, LLC recently added “context” to the original five soil health princi-
ples. The principle of context gives farmers, ranchers and agriculturists a framework to understand human nature and to be more 
situationally aware overall. Context helps us understand our ecological, economic, community and spiritual situations that may 
prevent us from healing our soils on our farms or ranches.  

 

While not intended to be definitive or exhaustive, the following list provides an overview of some of the ways you can consider 
context in your farming and ranching operations: 

Ecological Context: 

How much rain or humidity you get in a year? Without moisture, soil biology does not function, no matter how healthy your soil 
is. 

Nature uses the energy it needs and relies on freely available energy. Does your ranch or farm capture enough sunlight, or does it 
run on ancient sunlight (gas, diesel, etc.)? 

Do the crops or animals fit and function to the local environment? Example: Are you farming out of ecological context? Are you 



growing dryland corn in Western Kansas with very limited rainfall? Have you adapted your animals to your local environ-
ment? Can the type and shape of animal function in your local environment? 

Nature recycles all materials. Does your farm or ranch? Example: Take a waste product like grain screenings to feed hogs.  

Nature rewards cooperation. Is your farm or ranch function in cooperation like nature?  

Nature functions through diversity. Does your ranch or farm maximize diversity?  

Is your farm or ranch locally attuned and responsive to your area? What local vegetation or animals do well in your area?  

Nature builds using abundant resources, incorporating rare resources only sparingly. Nature is efficient and does not waste en-
ergy or resources. Every organism has purpose. Does your ranch or farm curb excesses within?  

Nature uses chemistry and materials that are safe for living beings. Does your farm or ranch? 

Nature is locally attuned and responsive. Is your farm locally attuned and responsive? Are you adaptive in your management?  

Does your ranch or farm run on information? Do you have a basic understanding of ecology? Do you observe and understand 
the patterns and principles of nature? DNA is information. Are you using the correct breed and type of animals in your oper-
ation?  

Community Context: 

What are the cultural and social norms for farming or ranching in your area? 

Is farming or ranching in nature’s image your goal or does the local community form your mindset and set your goal uncon-
sciously for your operation? 

Are you socially conditioned by your local education and experience? 

Did you learn a majority of what you know about farming and ranching from your family and friends? 

Economic Context: 

Do you operate on borrowed money? To what extent do your creditors restrict or adversely affect your decision-making abil-
ity? 

Nature is resilient to acute disturbances. Is your ranch or  farm resilient to ecological and economic disturbances?  

Nature provides mutual benefits. Does your ranch or farm have multiple streams of income? Do you provide just one product 
or service? 

Nature tends to optimize rather than maximize. Do you focus on yield or profit? 

Spiritual Context: 

What is your spiritual understanding about earthly stewardship? 

What is your “Why?” 

What is the spiritual mindset of your local community? 

Did you grow up in Amish, Mennonite, Christian, Native American, Islamic, Hindu, or a non-religious context? What you believe 
impacts your context. 

Summary 

In life, context informs everything around us. Understanding how the world works and how people act comes down to context. A 
world without context is meaningless and lifeless. Context, on the other hand, provides design and purpose. 

In short, context is critically important, and it comes into play in more areas of our lives than one might initially think. By paying 
more attention to context, we can better perceive the world around us, connect ALL of the dots and make better decisions in our 
lives and in our farming and ranching operations.  



Soil and Soil Health Resources on the Internet 

 

New York Soil Health Initiative, https://www.newyorksoilhealth.org/  

 

Cornell Soil Health website: http://soilhealth.cals.cornell.edu/ .  Information on soil health, 
soil health testing, resources, videos, etc. 

 
Soil Health website by the Natural Resource Conservation Service: http://
www.nrcs.usda.gov/wps/portal/nrcs/main/national/soils/health/ .  A comprehensive educational 
website with many printed and video resources on soil health and cover crops.  Resources in 
Spanish as well. 

 
Cropland In-Field Soil Health Assessment Worksheet 

https://directives.sc.egov.usda.gov/OpenNonWebContent.aspx?content=44419.wba 

 
Pennsylvania Soil Quality Assessment Worksheet https://extension.psu.edu/pennsylvania-
soil-quality-assessment-worksheet  
 
Cropland In-Field Soil Health Assessment Guide (Technical Note No. 450-06) 

https://www.nrcs.usda.gov/sites/default/files/2023-03/In-Field%20Assessment%202021%
20Complete%20ND.pdf 

 
Web Soil Survey UC Davis version (user friendly), https://casoilresource.lawr.ucdavis.edu/
gmap/  

 
Web Soil Survey, NRCS https://websoilsurvey.sc.egov.usda.gov/App/HomePage.htm  

 
“Building Soils for Better Crops” 4th edition, download PDF document or purchase as a 
book, (410 pages): https://www.sare.org/resources/building-soils-for-better-crops/  

 
“Farming With Soil Life” 

A Handbook for Supporting Soil Invertebrates and Soil Health on Farms 

https://xerces.org/publications/guidelines/farming-with-soil-life 

 
Sustainable Agriculture Research and Education website: http://www.sare.org/Learning-
Center .  At the “Learning Center” webpage, do a search for cover crops and find books, fact-
sheets, and webinars about how to select cover crops, estimating nitrogen release from cover 
crops and much more. 

 
Understanding Soil Compaction, https://ifao.com/wp-content/uploads/2020/12/
UnderstandSoilComp-Feb-2-2018.pdf  
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Mycorrhizal Fungi, https://north40ag.com/wp-content/uploads/2019/07/Mycorrhizal-Fungi-
and-Field-Crops.pdf  

 
No-till agriculture – there are a multitude of websites with no-till information. Here are two 
videos that are informative about no-till planters and seeders for field crops: 

https://www.planthealthexchange.org/corn/Pages/GROW-COR-05-14-059.aspx row crop 
planters 

 
https://www.planthealthexchange.org/corn/Pages/GROW-COR-05-14-060.aspx grain drills 

 
Tile Drainage School: 

(printed resources) https://blogs.cornell.edu/capitalareaagandhortprogram/2014/12/02/tile-
drainage/ 

 
(video of the field day) https://blogs.cornell.edu/capitalareaagandhortprogram/2015/10/09/
video-of-tile-drainage-field-day/ 

 
“Managing Cover Crops Profitably”, download PDF document or purchase as a book (244 
pages): http://www.sare.org/Learning-Center/Books/Managing-Cover-Crops-Profitably-3rd-
Edition 

 
Cornell Cover Crop Guide for NY Growers, https://covercrop.org/  

 
Northeast Cover Crop Council Decision Tool, https://northeastcovercrops.com/decision-
tool/ 

 
Aaron Gabriel’s Cover Crop Library: https://blogs.cornell.edu/
capitalareaagandhortprogram/files/2015/08/Cover-crop-library-1qhzxo0.pdf  

 
Cover Crop Nitrogen Calculator - https://cc-ncalc.org/   
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College of Agricultural Sciences
Agricultural Research and Cooperative Extension

“Soil quality is the capacity of a specific kind of soil to function, within natural or 
managed ecosystem boundaries, to sustain plant and animal productivity, maintain 
or enhance water and air quality, and support human health and habitation.”

Soil Science Society of America

Instructions: Fill out the field information for predominant soil types at right. Draw field boundaries on 
the printout from a soil survey Web site (soilmap.psu.edu or websoilsurvey.nrcs.usda.gov) or copy 
of County Soil Survey and mark special areas for further attention. Use the worksheet on the other side to 
guide your assessment of the soil quality in this field. Note the best time for making each assessment. A 
shovel will be useful in making some of the assessments. Check the appropriate rating or insert a score and 
note any observations that might help interpret the results. If you have other indicators, be sure to include 
them. Evaluate the ratings for each indicator based on the properties of the soil from the soil survey and 
the management information below. Determine where changes can be made to improve your soil manage-
ment. A recommended use of this worksheet is to periodically assess soil quality in your fields to determine 
if it is getting better or worse and adjust management accordingly.

Field ID Acres

 From soil survey Soil 1 Soil 2

Soil series

Stoniness

Farm class

Drainage class

Slope range

Capability class

Bedrock depth

Seasonal water table

Flooding potential

Profile permeability

Inherent soil constraints (e.g., depth to  
fragipan, seasonally high water table, high  
rock fragment content, shallow depth to  
bedrock, seasonal flooding)

 Crop rotation Year 1 Year 2 Year 3 Year 4

Crops in rotation (underline current)

Cover crop

Crop residue left on soil

Tillage

Lime applied

Fertilizer applied

Manure applied

Pesticides applied that may have 
a negative effect on soil quality

Yield

Observations/Notes/ 
recommendations

Pennsylvania Soil Quality Assessment

This publication is available in alternative media on request.
Penn State is committed to affirmative action, equal opportunity, and the diversity of its workforce.
Produced by Ag Communications and Marketing     ©  The Pennsylvania State University 2008
Rev3M09/08mpc4355                                CODE # UC170

Prepared by Sjoerd Duiker, associate professor of soil management and applied soil physics.

Developed by Penn State Cooperative Extension, USDA-NRCS, and PDA in cooperation with farmers  
and agribusinesses across Pennsylvania. Based on previous work from Maryland and Oregon.

(soilmap.psu.edu or websoilsurvey.nrcs.usda.gov)

Pennsylvania Soil Quality Assessment Worksheet https://
extension.psu.edu/pennsylvania-soil-quality-assessment-worksheet



Soil Quality Assessment Worksheet (See instructions on the other side of this sheet.)

Field ID Date

  InDICAtOr
DESCrIPtIOnS rAtIngS COmmEntS 

Include soil smell & temperature @ 1" to 2"
Excellent (8–10) Fair (4–7) Poor (1–3) 1st Year 2nd Year 3rd Year

Surface cover Year-round surface cover from Surface cover from living crop or Surface cover from living crop
living crop or dead mulch; cover dead mulch only part of the year;  or dead mulch absent part of the 
50–100% after planting cover 30–50% after planting year; cover <30% after planting

Soil structure Soil aggregates crumb, don’t Soil aggregates cloddy, disinte- Soil aggregates pulverized, disinte-
(0–3 inches) disintegrate in water; soil tilth grate somewhat in water; soil tilth grate completely in water; soil tilth

excellent; good weight-bearing moderate; weight not supported  poor; weight poorly supported; 
capacity; no crusting and sealing well; some crusting and sealing severe crusting and sealing

Organic matter Soil dark color; visible organic Soil somewhat dark color; little Soil brightly/dull colored; no visible
(0–3 inches) matter at surface; organic matter visible organic matter at surface; organic matter at surface; organic

content high (>4% in top 2   organic matter content moderate matter content low (<3% in top
inches);approaching level under (3–4% in top 2 inches); lower 2 inches); much lower than under
native vegetation than under native vegetation native vegetation

Soil erosion No visual evidence of rills or soil Some visual evidence of small rills Much visual evidence of rills and
movement and deposition in the  and soil movement and deposition  some gullies; possibly significant
field; few to no rock fragments in parts of the field; possibly some evidence of soil movement and
visible at surface rocks visible at surface deposition in parts of the field

Soil compaction Soil not very resistant to penetra- Soil somewhat resistant to Soil highly resistant to penetration
tion with soil compaction tester;  penetration with soil compaction with soil compaction tester; high
no evidence of plow pan; low  tester; no evidence of plow pan;  penetration resistance at bottom
penetration resistance in subsoil moderate penetration resistance of plow layer; high penetration

in subsoil resistance in subsoil

Water Water drains well after heavy  Water drains slowly with some Water drains slowly; ponding
infiltration rain; ponding largely absent;  ponding; moderate runoff evident after rain; high runoff

low runoff

Soil Much evidence of earthworm Some evidence of earthworm No or little evidence of earthworm
biodiversity activity; many nightcrawler  activity; some nightcrawler activity; no nightcrawler mounds; 

mounds; spiders and ground mounds; spiders and ground spiders and ground beetles absent
beetles visible under residue beetles scarce

Plant and Seedling emergence even and Seedlings emerge somewhat even Seedlings emergence uneven and 
root growth fast; plant growth vigorous  and a little slow; plant growth problematic; plant growth poor 

and even; plants resist drought not exceptional; plants don’t resist and uneven; drought stress is quick; 
stress; root growth vigorous;   drought well; root growth roots grow poorly; roots not fibrous; 
roots fibrous; roots explore moderate roots follow seed trench or take
soil profile abrupt 90-degree turns
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Compaction
RC

No    
Compaction  

RC

Ponding

Penetration Resistance

Soil Structure

Plant Roots

Yes

No

Legend (for all RCs)
= Field indicator

= RC present

= RC not present

Soil Organism
RC

No Soil 
Organism 

RC

Yes

No

Soil Cover

Residue Breakdown

Soil Structure

Plant Roots

Biological Diversity

Biopores

Water Stable Aggregates

SOM Depletion
RC

No  
SOM

Depletion  
RC

Yes

No

Soil Cover

Residue Breakdown

Water Stable Aggregates

Soil Structure

Soil Color

Plant Roots

Biological Diversity

Biopores

Aggregate 
Instability RC

No  
Aggregate 
Instability 

RC

Yes

No

Crusting

Soil Structure

Water Stable Aggregates

Biopores
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