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• Who is the King Conservation District?
• A Brief History of Soil Conservation
• Soil Basics 
• KCD Soil Testing Program & How to Collect a Soil Sample
• Understanding Soil Tests 
• Ways to Improve Soil Health



Mission:  
Promote the sustainable use of natural resources 

through responsible stewardship for both city 
dwellers and rural residents alike.

www.kingcd.org



Soil Conservation History



“The nation that destroys its soil destroys 
itself.” – Franklin D. Roosevelt



KCD Programs

• Shoreline & Riparian Habitat Enhancement
• Forest Health Management
• Educational Programs
• Regional Food Systems Grant Program
• Community Agriculture
• Agricultural Drainage Programs
• Native Plant Sale
• Conservation Reserve Enhancement Program
• Equipment Rental
• Farm Management Services



Soils 101



Soil Basics

Soil health is the capacity of soil to function as 
a living ecosystem that sustains plants, 
animals, and humans (USDA-NRCS, 2012).

• Retain and cycle nutrients
• Support plant growth
• Sequester carbon
• Allow infiltration and filtration of water
• Suppress pest, disease and weeds
• Detoxify chemicals
• Support food, fiber and fuel
• Provide habitat

Photo credit: columbia.edu



Soil Composition



Soil Texture
3 Basic Soil Sizes:
• Sand

– Largest particle size
– Least holding capacity of water or nutrients 

per volume of soil 
– Large pore space

• Silt
– Medium size particles

• Clay
– Particles are small and closely spaced
– Less pore space for air

Photo credit: http://www.grabco.co.uk/soil-guide/

Photo credit: steemit.com



Soil Organic Matter



Organic Matter
Nutrients available for plant uptake (manure, plant residue)

https://www.youtube.com/watch?v=Mxp1nnr
UG0Q

https://www.youtube.com/watch?v=Mxp1nnrUG0Q


King Conservation District
Soil Testing Program





How to collect a soil sample



Submitting Soil Samples to KCD



Understanding Soil Test Results

Photo credit: BBC.com



A Typical Test Results Page



Organic Matter



Organic Matter 

If you have high organic matter levels:
• No additional organic matter is needed
• Encourage decomposition of existing 

organic material 
• Ensure microbial populations are present 

in soil (to break up  OM)
• Add small amounts of compost (15-

25lbs per 100sq. ft.)
• Apply soil inoculant (beneficial 

bacteria)
• Monitor nitrogen levels



Interpreting Test Results for Nitrogen



Interpreting Test Results for Phosphorus



Interpreting Test Results for Potassium



Macronutrients

Nitrogen (N)                     Phosphorus (P)                Potassium (K)
Critical for plant growth Plays vital role in plant 

reproduction
Plays key role in vast array 
of physiological process

Legumes can fix 
atmospheric nitrogen

Essential for seed & fruit 
production

Organic matter holds and 
releases potassium in soil

Nitrate can leach soil and 
ammonium nitrogen can 
be lost to the atmosphere

Least mobile macronutrient 
(generally doesn’t leach)

Also called Potash

Becomes unavailable in 
very acidic or alkaline 
conditions

Generally not considered a 
pollution problem

Loss through soil erosion

Photo credit: mtmorrisorganic.com



Calcium, Magnesium, & Sulfur



Secondary Nutrients:
Calcium, Magnesium, Sulfur

Calcium plays a key role in 
plant cell walls

Magnesium plays a critical role 
in photosynthesis 

Sulfur is common component 
in protein development



Soil pH



Soil Chemistry: pH
Important for: Nutrient Availability, Nitrogen Fixation by legumes, Organic Matter 

Decomposition by Soil Organisms, Plant Root Function



Micronutrients (Trace Elements)
(Iron, Manganese, Boron, Chloride, Zinc, Copper)

• Not needed in large quantities
• Crucial in facilitating a wide range of processes important for plant 

growth
• Plant tissue analysis is more reliable than soil testing for identifying 

micronutrient problems.
• Soils that receive regular additions of organic residues such as manure 

rarely show micronutrient deficiencies.
• Organic matter (like composted manure, cover crops) can be a good 

source of micronutrients

*Micronutrient analysis is not included in basic soil analysis package



Cation Exchange Capacity



Cation Exchange Capacity (CEC)/Cation 
Saturation

• Cations are + charged ions that are 
attracted to negatively charged sites 
on soil particles and organic matter

• # of “parking spots” available for cars 
to park

• CEC= Soil’s ability to hold cations (0-
100 scale)

• K, Mg, Ca, Na dominate most cation 
volume

• More organic matter = higher CEC
Photo credit: http://www.growingreen.com



Improving Soil Fertility using a Soil Test



How to Use Fertility Guidelines



You are at the store, now what?
How to read a fertilizer label

Most fertilizers have 3 numbers on front label 
separated by dashes

10-10-10 
50 lb bag (10% of each= 0.10 of total weight)
5 lbs nitrogen, phosphate and potash

18-18-18 
50 lb bag of fertilizer (0.18 x 50)
How much N, P, K is in the bag?



How to determine how much you need:
Nitrogen recommendation: 3.1 lbs per 1000sq. ft.
Now what? 
Step 1: How big is your garden area? 

example: 100sq. ft.= 0.31lbs of N
Step 2: Pick your supplement 

example: blood meal= 14-0-0
Step 3: Do a proportion

example: 

We now know that we need 2.21lbs of blood meal per 100sq. ft. 

1
=

?
0.14 0.31



Additional Help for Figuring Out Correct 
Applications

• Great websites available for help:  
– Example: http://newsomseed.com/usefulinformation.html

• Call or visit  your local conservation district or garden center

http://newsomseed.com/usefulinformation.html


Using compost as a fertilizer: 

• Caution- Not all compost is created equal
• Store-bought compost can have varying levels 

of N, P and K
• N, P, & K are all present in manure compost
• For home-made compost, proper compost 

management is important in preserving N 
• Composted manure should be applied as close 

as possible to the time crops need them
• Do not apply before rain events 



KCD Manure Match Program
https://kingcd.org/programs/better-soils/manure-match

• List of livestock owners who provide surplus manure for free (includes manure type, bedding ratio, address, 
contact info)

• List of landowners looking for bedding and preferences 

https://kingcd.org/programs/better-soils/manure-match


Dolomite & Lime
(increasing pH levels)

• Increase soil pH and supplement for 
Magnesium and Calcium

Two  Common Types of Liming Agents:
• Dolomite

– Apply if soil is low in both magnesium 
and calcium

• Lime (agricultural lime)
– Apply to supplement for calcium



Cover Crops

Grasses, legumes, and forbs planted for seasonal cover

• Reduces erosion from wind and water
• Increases soil organic matter
• Captures & recycles nutrients in soil profile
• Promotes nitrogen fixation
• Increases biodiversity
• Suppresses weeds
• Manages soil moisture
• Minimizes and reduces soil compaction



Take Home Thoughts

• Organic matter
• Nitrogen
• pH 
• Don’t feel like you have to fix everything at once!



Thank you

Questions?



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



Navigating Web Soil Survey Website 



Create Area of Interest



Soil Type



Create a Soil Map



Soil Data Explorer
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