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Module Content Developed By: Angel Cruz, Hannah Bundy, Jeana Myers, and Janel Ohletz

Module Content Reviewed By: William Landis, Paul MacKenzie

Small Farm Bootcamp is an eight module program helping small-scale farmers gain 
knowledge in production on their land. This curriculum was developed by the Growing Farm 
Capacity Work Group of the North Carolina Cooperative Extension Local Food Program 
Team. This program was developed and piloted in 2021.
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Learning Objectives
1. Understand how to soil test and interpret the report.
2. Describe the basic soil characteristics and find soil type using Web

Soil Survey.
3. Determine fertilizer needs based on soil results and management 

goals (organic vs. conventional). 
4. Explain the role of soil macronutrients and pH in plant health and 

development.
5. State the importance and role organic matter.
6. Identify organic matter sources and describe practices for building 

organic matter. 
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Introduction to North Carolina Cooperative Extension
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We Grow 
North 
Carolina 
through 
Education and 
Research



Extension Organization
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Importance of Soil Health 

6



What soil provides
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Medium for Life!

Soil provides many resources

● Food
● Timber
● Fiber
● Fuel
● Ecosystem support nature.com



Soil 
Properties
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Soil 
Health



Getting to know your soils
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Texture and Structure



Soil Texture - How much sand, silt, clay 
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SIZE
of soil 
particles 
can be 
very
different!



Texture 
Triangle -
How much 
sand,
silt,
clay
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But, it’s more than SIZE of soil particles that 
influences soil qualities….
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Clay has a platy structure, with many more electrically 
charged sites to hold onto nutrients and water.

Sand is more like solid, tiny rocks, with fewer electrically 
charged sites to hold nutrients and water. 

Cation Exchange Capacity (CEC) is the amount of 
cations (like K, Ca, Mg, etc) that a soil can hold onto.  
Clay, and organic matter, have high CEC’s.  Sand has a 
low CEC. 

Sand
particle



Texture Impacts Management
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● Nutrient holding  - higher in clay vs sand

● CEC  - higher in clay soils or organic matter

● Water infiltration - slower in clay soils

● Water holding - higher in clay soil and organic 
matter



Texture - Can’t be changed!

You have just so much sand, silt and clay
in your soil…

How to improve?

STRUCTURE with Organic Matter
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What is Organic Matter?
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Organic matter in the soil is

● living organisms 
● fresh (newly dead) materials
● decomposing matter
● fully decomposed materials 

NRCS



Organic matter!

Improves 
physical, 
biological, 
chemical nature of soil –

holds nutrients, improves moisture management and 
air availability, supports microbial populations.
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Soil Structure - air is important
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Soil Structure
Particles of soil are grouped together into 
aggregates - cemented or bound together by 
organic matter residues… “Tilth”
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Soil Structure - Aggregates
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No-tillTilled

Soil stability 
Microbial community
Erosion potential

Which soil was tilled?



Chemical 
pH = measure of acidity

CEC = cation exchange 
capacity

Controls nutrient availability

and ability to hold nutrients
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Biological 
Organic matter

Microbial community

Roots

Macrofauna (animals)

Macroflora (plants)
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Getting to know your soil 
Soil Survey
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Soil Testing
Why, How, Understanding Results
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Why Soil Test?
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To improve plant growth

To protect the environment
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Best time to sample?

April through November- Free

December through March- $4 (Peak)

AFTER adding compost

BEFORE adding lime & fertilizer!
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How often?
● Test annually for 2-3 years, then only every 2-3 years

● Keep map of soil test locations to track changes

● Keep sample ID consistent
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Taking Representative Samples
Sample by management area
Depth: Established areas: 4 
in.

Tilled areas: 6 to 8 in.

Take 15-20 cores

Mix soil up well

Fill the box to red line
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Mix all samples

Fill the box

Label the box

NO TAPE!  
NO BAGS!
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Choosing Crop Codes
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Homeowner options

Farmer options



Homeowner versus Farmer Report
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Farmer Report

Low pH

Low P and K Low S
Nutrient recommendations



Homeowner Report
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High pH
Super high phosphorus
Very high zinc levels

Likely due to compost additions



Nutrient Index
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● Ranges 0-100

● Nutrient needed ~ 0-40

● Maybe needed ~ 40-60

● Not needed >75 

© Oregon State University. Prepared by Dan M. Sullivan.



Mixed Fertilizer Options on the Back
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Using your Soil Test Results
Lime and Nutrients 
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Adjusting pH
East coast naturally has acidic soils

● Lime to raise pH

Did you over do it, pH too high?

● Need to lower, use elemental sulfur.

Both take a while to work ~ 6 months
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Lime
Calcitic Lime:calcium carbonate

Dolomitic Lime:calcium 
carbonate and magnesium

Powdered vs. Pelleted



Very slow reacting (“stone”)

Not soluble

Stays near surface of soil

Best mixed in if possible!!!
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Limestone - size matters

researchgate.net/nationalstoneassociation



Let’s Practice
This exercise will help you to better understand what your 
results are and how to address them for your soil. 

1. What is the pH?
2. What is the level of phosphorus and potassium?
3. Is there a lime recommendation given?
4. How much do you need to apply to your field. 
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Basics of Nutrients
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● Macro & micronutrients

● Plant tissue vs. soil levels

● Types of fertilizer (what, why, and how)

● Organic vs. manufactured
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Macronutrients: nitrogen, phosphorus,
potassium, calcium, magnesium, sulfur

Micronutrients: manganese, zinc, iron, copper, 
boron, molybdenum, selenium, chlorine, silicon, 
sodium 

Essential plant nutrients



Fertilizers have different formulations -
different content
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Macronutrients
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Nitrogen (N) - Protein structure

Phosphorus (P) - Metabolism & Cell Structure

Potassium (K) - Enzyme Carrier & Regulation

Calcium (Ca) - Root Permeability & Enzyme 
Activity

Magnesium (Mg) - Chlorophyll & Metabolism

Sulfur (S) - Protein & Cell Component



Micronutrients
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Iron (Fe) - chlorophyll function

Manganese (Mn) - enzyme activity

Copper (Cu) - enzyme function

Zinc (Zn) - enzyme regulation

Boron (B) - cell growth

Molybdenum (Mo) - nitrogen function taurus.org
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Tissue vs. Soil nutrient levels
● Soil tests = what is 

available

● Tissue tests = what the 
plant takes up
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Best Use 
of 

Fertilizer



Organic Matter Management
Compost, cover crops, and soil organic matter
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Types of Organic Matter

● Cover crops
● Mulches
● Compost
● Animal Manures

52

What are the Pros and Cons of each 
type? 



Cover Crops
Improved soil infiltration

Crop diversity

Increased organic matter

Supports soil microbial community

Improves water holding capacity

Reduce water and wind erosion
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Mulches
Two types: plastic and organic

1. Reduces water loss

2. Weed control

3. Increased organic matter

4. Soil temperature regulation

5. Reduced rainfall energy impact



Compost
Know the source

● Certifications
● Possible legacy herbicides
● Animal waste, biosolids, food waste
● Pathogens and weeds seeds
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carolinacompost.com



Management Methods
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Conventional

● No-till and reduced till 

● Weed management 

through herbicides

● Synthetic fertilizers

Organic

● Soil disturbance with weeding 

● Compost and organic fertilizers

● Focus on building organic 

matter

● Cover crops



Local Food Program

For more information on Soils:
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NCDA&CS Soil Testing Lab
https://www.ncagr.gov/agronomi/uyrst.htm

Soils Chapter Extension Gardener Handbook 
https://content.ces.ncsu.edu/extension-gardener-
handbook/1-soils-and-plant-nutrients

List of Resources
https://gardening.ces.ncsu.edu/soils/

https://www.ncagr.gov/agronomi/uyrst.htm
https://content.ces.ncsu.edu/extension-gardener-handbook/1-soils-and-plant-nutrients
https://gardening.ces.ncsu.edu/soils/
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