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Soil Profile

Topsoil
Subsoil
Parent Material

Our area, a transition of 
piedmont and coastal plains 
has parent material of 
weathered bedrock that has 
eroded down from the 
mountains and marine 
sediments further east that 
were deposited as the 
ocean goes through 
advance and retreat cycles.  
It takes many thousands of 
years for soil to form.  

Diagram Credit: nrcs.usda.gov

O-Leaf Litter and 
Organic Debris

A-Mineral 
Horizon showing 
Organic Matter 
Accumulation

B-Subsoil showing 
depletion of 
Organic Matter 
and accumulation 
of clay

C-Parent Material-
Weathered Rock, 
Floodplain 
Sediment, Loose 
Sand



Credit:  ncsu.edu

The IDEAL Soil

25% Water
25% Air
45% Mineral
5% Organic



Soil Properties

• Color
• Texture
• Structure
• Drainage or Water 

Holding Capacity



Credit:Te Ara

B-Clay Particle
C-Sand Particle
D-Silt Particle



Photo Credit USFS/USDA

Examples of Compacted Soil



Avoid these ‘quick fixes for 
compacted soil!

Don’t add topsoil
Don’t add sand or peat moss to clay soils

ALWAYS add Organic Matter for several years in a row 
and minimize compaction to allow soil to heal itself

DO NOT till or work the soil if it is wet or water is 
standing

COMPOST, COMPOST, COMPOST!!!
Credit-Extension, UNV, Reno

Most soils will require some form of organic 

amendments. Adding organic matter to clay and 

sandy soil can help with:

•Nutrient holding capacity

•Improved drainage

•Reducing compaction



SOIL TEXTURE ANALYSIS “THE JAR TEST”

Factsheet | HGIC 1656 | Updated: Feb 11, 2019

Soil is a medium comprised of soil particles, organic matter, water, air and living organisms, all of which 

are important to the overall health of the soil and the plants that grow in it. The three primary soil 

particles are sand, silt, and clay. The relative percentages of these components present make up the 

soil’s texture. Texture is important to overall soil and plant health as it relates to soil porosity, which refers 

to the pore spaces where air and water reside.

The ideal soil texture is a mix of sand, silt, and clay particles, known as a loam. In most cases the 

particles will not be balanced, and the soil will need to be altered by adding organic amendments. To 

evaluate soil texture, use a simple jar test to determine the percentages of sand silt, and clay. Once the 

percentages are calculated, the soil textural triangle can be used to determine the soil type.

Soil Texture Analysis “The Jar Test” Procedure

Materials:

•Straight edged, clear jar

•Permanent marker

•Ruler

•Watch or stop watch

•1 tablespoon of powdered dishwashing detergent

•Mesh sieve or old colander



1. Using a mesh sieve or old colander, sift the 

soil to remove any debris, rocks, and large 

organic matter (leaves, sticks, roots, etc.).

2.   Fill the jar ⅓ full of the soil to be tested

Jar filled a ⅓ of the way full with soil.

Andrew Jeffers, ©2018, Clemson Extension



3.  Fill the remainder of the jar with 

clean water, but leave some space at 

the top.

Jar filled with water, leaving space at top.

Andrew “Drew” Jeffers, ©2018, Clemson Extension



4. Add 1 tablespoon of powdered 

dishwashing

detergent

5. Cap the jar and shake vigorously until the 

soil

turns into a uniform slurry.

6. Set on a level surface and time for one 

minute.

7. Place a mark the outside of the jar, showing 

the

coarse sand layer settled at the bottom of 

the

jar.

Jar showing the coarse sand layer settled at the bottom of 

the jar.

Andrew “Drew” Jeffers, ©2018, Clemson Extension



8. Leave the jar in a level spot for 2 

hours.

9. Mark the top of the next settled layer 

with the permanent marker. This is 

the 

silt layer.

Jar showing the silt layer.

Andrew “Drew” Jeffers, ©2018, Clemson Extension



10. Leave the jar on a level spot for 48 hours.

11. Mark the top of the next settled layer with 

the

permanent marker. This is the clay layer 

that has

settled on top of the silt layer.

Jar showing the clay layer.

Andrew “Drew” Jeffers, ©2018, Clemson Extension



12. Using a ruler, measure and record 

the

height of each layer, and the 

total

height of all three layers. Use 

the

soil texture analysis worksheet

below to record results.

Using a ruler, measure and record the height of each layer, and the 

total height of all three layers.

Andrew “Drew” Jeffers, ©2018, Clemson Extension



Use the soil texture triangle to 

estimate the soil type for the site.

1. The clay percentages are listed on the 

left side of the triangle. Lines 

corresponding to clay percentages 

extend from the percentages reading left 

to right (see red line).

2. The silt percentage is on the right side, 

with lines extending downwardly, 

diagonally right to left (see green line).

3. The sand percentage is on the right 

side, with lines extending upwardly, 

diagonally right to left (see blue line).

Track the lines with the percentages 

measured and find the spot on the 

triangle where all three lines intersect. 

The region where these lines intersect 

indicates the soil type present. The 

example shown represents a loam soil 

texture.



Measurements

Height of sand layer ________inches / cm

Height of silt layer ________inches / cm

Height of clay layer ________inches / cm

TOTAL HEIGHT OF LAYERS ________inches / cm

% SAND=(sand height)/(total height) x 100 =___________ % SAND

% SILT=(silt height)/(total height) x 100 =____________ % SILT

% CLAY=(clay height)/(total height) X 100 =_____________% CLAY

Soil Texture Analysis “The Jar Test” Worksheet



Organic Matter

Use organic matter and 
improve you soil!

Credit:  MDPI



Organic matter:

Compost
Cover Crops
Manure
Remains of plants

Credit: joegardener.com



Soil Testing in NC
• Service provided by NC   

Department of Agriculture,
Agronomic Services Division

•Agronomic Lab located in
Raleigh

•Boxes and forms for
packaging samples available
from any county Extension
center

•Home soil testing kits very
Inaccurate  



What Soil Testing Can Tell You 

•Nutrients your soil needs to support healthy growth 
•Can be applied with natural (organic) or synthetic fertilizers 
•If nutrient levels are too high 
•Soil pH •Is your soil acidic (sour), or 
•Is it alkaline (sweet) 
•If lime is needed & how much Iron deficiency, likely caused by 
high pH Soil pH 
•Measure of how acidic or alkaline (basic) soil is
•5.5 – 6.5 ideal for most plants (and microbes!) 
•Piedmont soils typically acidic, > 5.0 
•Amended soils may be too high, > 7.0 3.5 4.0 4.5 5.0 5.5 6.0 
6.5 7.0 5.5 – 6.5 

What Soil Testing Can Not Tell You 

•Why your plant died, unless nutrient or salt
related 

•If diseases are present in the soil 
•If pesticides or chemical residues are in the soil 
•Does not directly tell you how to amend your soil

Soil testing does not analyze drainage issues or soil 
compaction – both are common, serious problems



When to Sample 

•Take samples at least 2-3 months before starting any gardening project 
•It takes time to change soil pH •Lime needs to be incorporated 
•Some nutrients need to be incorporated

•Submit samples April through October to avoid delays common during the busy winter season 
•No charge for samples submitted April - Oct 
•Peak season fee, $4 per sample (box) for samples received Dec. 1 – March 31

•Clay soils: every 3-4 years 
•Sandy soils: every 2-3 years 
•If fertilizer or lime applied, wait 6-8 weeks before collecting samples 
•Avoid sampling wet soils

Tools for Sampling 

• Use appropriate tools, such as soil probe, spade, garden trowel or 
shovel 
• Place collected soil in a clean plastic bucket



Where to Sample 

•Identify unique areas you wish to fertilize 
•Unique areas should represent only one 

soil type and planting type, for example: 
• Lawn 
• Landscape trees & shrubs 
•Vegetable garden 
• Fruit trees 

•Sample noticeably different soil type
separately even if same planting type 

Amount to Sample 

•For each unique area, collect at least six
to eight soil cores (subsamples) from
random spots 

• For raised beds, collect 3-4 cores from
each bed 

•Combine cores in plastic bucket to make
one composite sample random spots   



Collecting Cores 

• Avoid thatch or mulch 
• Take a ‘slice’ of soil DEPTH: 
• Turf: 4” deep 
• Landscape beds, vegetables: 4 - 6” deep

Mixing Cores 

•For each unique area, combine all cores in a clean plastic
bucket 

•Thoroughly mix cores 
•If wet, allow sample to dry before filling box 
•Use mixture to fill one box to the red fill line 
•Fill one box for each unique area



Label the Box 
•Write your name and address

on each box 
•Make up a sample ID 
•Up to 5 letters or numbers

that will help you remember
where sample was taken 

•Examples: LAWN, GARDN,
BACK 

•Make sure filled to red fill line 
•Close box flaps securely 
•Never tape box closed 
•Never put soil in plastic bag!



Turn-around Time

•Most of the year: Samples analyzed within one week after
arrival at the lab 

•During winter season: Thousands of samples arrive at once –
Sample turn-around may take several weeks from October
through February 

•Peak season fee: Dec. 1 – March 31, $4/box 

Soil Test Reports 

•Are sent by email 
•Write email address legibly! 
•Look for email from: AGRONOMICS LIMS 
•If it’s been several weeks, check junk folder 
•Problems – contact Agronomic Services Division, (919) 733-2655

www.ncagr.gov/agronomic



Credit: NC Extension Gardener Handbook



Credit:  NC Extension Gardener Handbook



Here is how to determine how much lime and/or 
fertilizer you  need:

Take a rough estimate of your garden area.  Let’s say it is 
approximately 10 ft. wide by 14 ft. long.

10 X 14= 140 sq. ft. 

Your fertilizer and lime recommendations are by the 
1,000 sq. ft.  This area is LESS than 1,000 sq. ft.  You 
have to convert this to find out how much you need.

140 divided by 1,000 = 0.14 
(sq. ft. of bed divided by 1,000)

0.14 X 7lbs. fertilizer (recommended per 1,000 sq. ft.) = 
0.98 lbs. or round off to 1 lb. 

To figure the Lime amount-recommended is 55 lbs. per 
1,000 sq. ft.

0.14 X 55 lbs. of lime  = 7.7 lbs. or round off to 8 lbs. 

You need 1 lb. of recommended mixed 15-0-14 (NPK) 
fertilizer and 8 lbs. of lime for this bed.

Your soil report will always give you the formulation of 
recommended N-P-K fertilizer.  For this particular sample they are 
recommending -0- for your Phosphorus (P).  The recommendation 
will always be for a readily available mix. 15-0-14 in this case.



Lime Recommendation: 55 lbs per 1000 sq. ft.
NPK Fertilizer Recommendation: 7 lbs per 1000 square feet

Mixed Fertilizer N-P-K means it is some combination of Nitrogen (N), Phosphorus (P), and Potassium (K).  In this 
case, it is 15% Nitrogen, 0% Phosphorus, and 14% Potassium.  The rest is just filler.  Always in the same order 
N-P-K. 

In most cases, soil tests do not measure nitrogen because N does not persist long in soil. Soil reports provide a N 
recommendation based on the known requirements of the crop(s) specifi ed on the sample information form. Suggested 
application rates (lb/1000 sq. ft.) are based on field research studies.

What the soil report doesn’t tell you:  
Drainage Issues
Soil Compaction

Both affect root health and plant growth – Must correct these problems before lime or fertilizer can help 
• Add organic matter



Credit:  NC Extension Gardener Handbook



Using the Harnett County GIS (Geographical Information System) for information on your 
property and soil survey information:

https://gis.harnett.org/

• This opens the GIS site for Harnett County
• Go to the Tax Parcel Viewer
• Put in your address
• Look in the info window to your right side
• Scroll down to Soil Analysis
• Look just below the Soil Analysis (in Green) and you will find soil type, slope, 

acreage, and other information about your property.  Write down your soil 
type/s as the link will not take you directly to your soil type in the tables.

• Click on the below link and it will lead you through the Harnett County Soil 
Survey to find your soil type and other information on drainage, depth of 
each part of the soil profile, colors of the different profiles, and the 
permeability, soil acidity, water table levels, and other.  The ‘Detailed Soils 
Map Unit’ begins on page 19 of the document.  The soil classifications are in 
alphabetical order.

https://www.nrcs.usda.gov/Internet/FSE_MANUSCRIPTS/north_carolina/harnettNC1994/text.pdf

https://gis.harnett.org/
https://gis.harnett.org/
https://www.nrcs.usda.gov/Internet/FSE_MANUSCRIPTS/north_carolina/harnettNC1994/text.pdf
https://www.nrcs.usda.gov/Internet/FSE_MANUSCRIPTS/north_carolina/harnettNC1994/text.pdf




Tax Parcels – Harnett County Website – Pulls up GIS Mapping





800 N. General Lee Avenue, Dunn, NC  28334



Parcel Information shows up on the right side of screen



The Info Window shows important 
information regarding your property

Acreage - 0.69
Wetlands – No
Flood Zone – Minimal Flood Risk
Soil Analysis (Document)

NuB-Norfolk-Urban land complex, 0 to 6 
percent slopes-.045 acres (65.1%), RB-Rains-
Urban land complex-.024 acres(34.9%)

Elevation (above sea level
Average – 210.50 ft
Highest – 211-54 ft
Lowest – 209.92 ft
Variance – 1.62 ft



If you click on the link 
(document) in the 
Information Window 
just above your soil 
information, it will 
take you to the Soil 
Survey for Harnett 
County.  Write your 
soil types down from 
the Information 
Window because it 
will not link directly to 
the description of the 
soils.  The general soils 
map information is on 
page starts on page 15 
of the PDF. 



Find your soil type/s and read about 
the general characteristics of your soil.  
For more detail, you can go further 
into the report and it will give you 
specifics on each soil type.  The 
Detailed Soil Map Unit starts on page 
19 of the survey.  The soil names are in 
alphabetical order.

Soils Information inserted from USDA/SCS Harnett 
County Soil Survey



More detailed 
information on the soil 
types that I have on 
my property.  This will 
give you insights into 
drainage and 
permeability.

Soils Information inserted from USDA SCS 
Harnett County Soil Survey



Credit: Harnett 
County GIS

West East
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