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Basic Soils



Objectives

 To understand basic characteristics of soils that 

make up soil quality.

 To understand how to properly take a soil 

sample.

 To understand how to interpret and the concepts 

of soil testing reports.

 To understand importance of soil fertility.

 To understand various ways to amend soils to 

increase soil quality and fertility.



Soil Profile
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A- topsoil
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Soil Particles

 Gravel- (4.75-75 mm)

 Sand- (0.075-4.75 mm)

 Silt- (0.002-0.075 mm)

 Clay- (<0.002 mm)

Gravel Sand Silt Clay



Soil Characteristics

 Soil texture is the 
foundation for soil 
characteristics and relates to 
water movement, water 
availability, nutrients in soil, 
and soil structure 
predominantly.

 Soil texture is determine 
by the amount of sand, silt, 
and clay present using a 
texture triangle. http://www.soilsensor.com/images/soiltriangle_large.jpg



Soil Characteristics

 Infiltration is the movement of water into the soil such as 

when it rains.

 Percolation is the movement of water within the soil or 

when the water down through the soil.

 Available water is the water that is actually available to 

plants.  Not all water in the soil can be taken up by plants.  

Depends greatly on soil texture.



Figure 2. Soil moisture conditions for various soil textures.

Ref: The COMET program, University Corporation of atmospheric research

https://blog-crop-news.extension.umn.edu/2019/01/soil-water-basics-for-irrigation.html



Soil Characteristics

 Soil structure relates to 

how your soil will allow 

water movement and root 

movement and stability of 

the soil.  

http://cru.cahe.wsu.edu/CEPublications/eb1633/fig3.gif



Soil Color

 Soil color can give us clues to what is going on in a soil.

 Natural color of soil is grey!



Soil Health

 Enhance organic matter

 Avoid excessive tillage

 Manage pests and nutrients efficiently

 Prevent soil compaction

 Keep the ground covered

 Diversify cropping systems

http://soils.usda.gov/SQI/concepts/soil_organic_matter/som.html



Soil is Chemistry!!!

 Soil nutrients and particles have charge of either Cations+ or Anions -

 Depending on their + or - some nutrients can be bound and not 

available to the plants 
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http://www.fao.org/docrep/008/ae939e/ae939e1l.jpg



Macro-Nutrients
 Nitrogen-Very water soluble and mobile throughout 

the soil.  There are several loss pathways 

(denitrification, voltization,  leaching, & erosion) 

making it the most limiting nutrient. 

 Phosphorus- Does not readily leach from soil; 

however, it can end up as a pollutant in streams and 

rivers due to erosion.  It can be made unavailable due 

to too much Fe & Al in low pH and Ca in high pH.  

 Potassium- Not readily lost from the soil.  Most 

potassium in soil comes from the rock parent material 

and often is not in mobile form.  



Legumes

Nodules on red clover-

Make sure to inoculate 

your legumes with the 

specific Rhizobium for 

that plant. 

https://vtechworks.lib.vt.edu/bitstream/handle/10919/48840/424-

100_pdf.pdf?sequence=1&isAllowed=y



https://vtechworks.lib.vt.edu/bitstream/handle/10919/48840/424-100_pdf.pdf?sequence=1&isAllowed=y



Lime and pH
 pH determines what nutrients are available by using lime you can 

alter this pH up, but if you want to go down you will need to use 
elemental sulfur.  

 Crops are specific to pH example: 
 Blueberries like pH in the 4 or 5 range if it gets too high they get an iron 

deficiencies. 
 Corn prefers a pH in the 6 range.
 Most grasses and legumes prefer 5.5-7.

 Lime is your cheapest fertilizer!!!  Good investment!! Can get 
straight from quarry ask for AG Lime.

 Also, normally is dolomite lime and supplements your Mg and always 
supplements your Ca.  

 Lime couple months (3) ahead of planting to get the pH and time for 
reaction to occur. Take a soil sample before planting to check level of 
pH after liming is always a good idea.



Why take a soil test?
Reduce costs of fertilizer

Reduce overuse of fertilizer 

 Improve management of soil

 Improve plant health and production

Decrease environmental issues such as 

pollution

Basic soil testing is free to producers and 

fairly cheap for homeowners at $10 a 

sample!!!! 



What does a soil test from Virginia Tech 

check for?
 Phosphorus

 Potassium

 Magnesium

 Calcium

 Zinc

 Manganese

 Boron

 Copper

 pH

 Reserve Acidity

 Soluble Salts (extra charge)

 Organic Matter (extra charge)



How to take a soil test?

1. Divide area to be sampled based on practices 
used and production. 

 Try to sample over a general area and make specific samplings for 
trouble areas. 

 Try to use a map to mark where sampling.

Questions to ask yourself: 

 Did I do anything different to this area than another?  

 Has this area had better yields?  

 Is there a natural divide such as slope or drainage? 

 Does the soil appear differently on this side of the field then the other?

 What crops will be going here as different crops and grasses have different 
levels of nutrients required? 



Web Soil Survey

http://websoilsurvey.nrcs.usda.gov/app/WebSoilSurvey.aspx



Web Soil Survey

http://websoilsurvey.nrcs.usda.gov/app/WebSoilSurvey.aspx



Web Soil Survey

http://websoilsurvey.nrcs.usda.gov/app/WebSoilSurvey.aspx



How to take a soil test?

2. Use proper tools to take 

samples.  

 Soil augers and tubes are wonderful 

tools, but spades and shovels work 

just as well. However, make sure to 

take the whole soil and not just the 

surface (1”).  

 Make sure you take a sample that has 

equal parts of the surface and the 

lower portion needed for a sample.  

 Use a clean bucket to mix the soil 

together.

http://pubs.ext.vt.edu/452/452-129/452-129.pdf



How to take a soil test?
3.Take a good sample of soil!! 

 Try to take at least 1-2 subsamples per acre 
such as a 20 acre field would have 15-20 
subsamples.

 Take the samples to a depth of 6-8” if the soil 
as been tilled or plowed and 2-4” for pasture 
or lawns.

 Sample pastures every 3-5 years, hay field 1-
3 years, and crop fields every year.

 Avoid taking a sample from unusual places 
such as old fence rows, old roadbeds, eroded 
spots, where lime or manure has been piled, 
or in the fertilizer band of row crops.

 Try to take the samples randomly or in a 
zigzag manner.

http://pubs.ext.vt.edu/452/452-129/452-129.pdf



How to take a soil test?

4. Mix the sub-samples soil of soil completely 
before making one final composite soil sample.  
Complete all paperwork.

 Pick out all plant and foreign material from the soil sample

 Fill out the sampling sheets for each sample as complete as possible.  The 
more knowledge the testing lab has the better the recommendations will be 
provided.  

 Mark the boxes with proper names and write down for your records name 
of sample and where sampled.

 Mail the boxes and sampling sheets to Soil Testing Laboratory, Department 
of Crop & Soil Environmental Sciences (0465), Virginia Tech, Blacksburg, 
VA 24061.  Please allow for around 2-4 weeks for results to be ready.







Soil Testing Results



Lime & Nutrients



Not All Lime Is Created Equal

https://vtechworks.lib.vt.edu/bitstream/handle/10919/48840/424-100_pdf.pdf?sequence=1&isAllowed=y



N-P-K Recommendations



Compare Results



Micro-Nutrients



Those numbers are almost the same 

why would they have different levels.  

If it says H-, why do I need to 

fertilize? There is enough P for one 

crop year, but P can be built up the 

soil.  In this sample there is grossly 

too little of K to get through the 

season.  

Where do these 

recommendations come from?

https://vtechworks.lib.vt.edu/bitstream/handle/10919/48840/424-100_pdf.pdf?sequence=1&isAllowed=y



https://vtechworks.lib.vt.edu/bitstream/handle/10919/48840/424-100_pdf.pdf?sequence=1&isAllowed=y



Fertilizer Recommendations

 Fertilizer sold as N%-P2O5%-K2O%

 10-20-20 =10% N - 20% P2O5 -20% K2O

 How much fertilizer do you need from these recommendations?

 Do you need 110 lbs of fertilizer or 150 lbs of fertilizer?

 No, you need to take the amount of lbs/ acre recommended and 

divide by % of each in the fertilizer to know how to satisfy the 

need.

 Example:   150 lbs of K needed    Fertilizer is 10-20-20

150 lbs of N /.2 = 750 lbs of that fertilizer to satisfy the K



Fertilizer

Bulk Fertilizer

Blended Fertilizer

 Special products such as Osmocote Slow 

Release or Nutrisphere

Organic Fertilizers

Manure/Compost

Legumes



Fertilizer Costs

Fertilizer Price ($/ton) Price ($/lbs) Price ($/lb N) Price ($/lb P) Price ($/lb K)

19-19-19
557 0.28

1.47 1.47 1.47

0-0-60
510 0.26

N/A N/A 0.43

46-0-0
440 0.22

0.48 0.00 0.00

18-46-0
680 0.34

1.89 0.74 N/A

10-20-20
489 0.24 2.45 1.22 1.22

*Old prices just for example



Management 

Recommendations
 Take a soil test!!!!  See what is actually going on.

 Your cheapest fertilizer is lime.

 Use a legume as a cover crop or in the forage 

mixture and just worry about P & K. 

 Sit down and compute your best option.  

 Find out more about products or do a small test 

plot before buying special products. 

 Call your Extension Agent if you have any 

questions.
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