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Soil Basics

ÂDo you know the difference between soil 
and dirt?

ÂSnapshot of my soils classes taken:

ïBeginning Soils

ïSoil Management

ïSoil Fertility

ïSoil Morphology

ïSoil Physics

ïFertilizer Technology and Use etc.



Soil Definition

ÂDefinition: Soil is a natural body composed 
of minerals, organic matter, water, air, and 
living organisms that forms the uppermost 
layer of Earthôs crust.



Soils Key Components

ÂMinerals ï from weathered rock (sand, silt, 
clay)

ÂOrganic matter ï decomposed plants & 
animals

ÂWater & Air ï fill pore spaces

ÂOrganisms ï bacteria, fungi, insects, worms



How were our soils 
formed?

ÂMost of our soils are from volcanic 
eruptions cooled called basalt.

ÂThe basalt is covered with a veneer of 
loess (wind blown) and volcanic ash in 
most areas.

ÂOther areas were formed from floods 
where soil was carried.



How to learn about your 
soil

Âhttps://casoilresource.lawr.ucdavis.edu
/gmap/

https://casoilresource.lawr.ucdavis.edu/gmap/
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The 5 Soil Forming Factors:

1. Parent Material ï the rock or sediment soil 
develops from

2. Climate ï temperature and rainfall influence 
weathering and organic activity

3. Organisms ï plants, microbes, and animals 
affect decomposition and structure

4. Topography ï slope and drainage affect 
erosion and moisture

5. Time ï thousands of years for mature soils to 
develop



By Mikenorton - Own work, CC 
BY-SA 3.0, 
https://commons.wikimedia.org
/w/index.php?curid=17074432

Othello
Shano
Silt loam
20% Sand
8% Clay

Pasco ï
Quincy
Loamy sand
80% Sand
4% Clay



Soil Water and Air

ÂPore spaces determine water & air balance.

ïIdeal is 25% air and 25% water

ÂField Capacity:  Field capacity is the water 
retained in a freely drained soil about 2 days 
after thorough wetting.

ÂWilting Point:  water content at which 
sunflower seedlings wilt irreversibly.

ÂBulk Density ï Weight per volume of soil

ïAffected by compaction and soil type
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Soil Biology 
Living Soil = Healthy Soil!

ÂMicrobes: bacteria, fungi, actinomycetes

ÂFauna: earthworms, nematodes, insects

ÂRhizosphere: the soil zone around roots 
teeming with life

ïñA teaspoon of healthy soil contains more 
living organisms than there are people on 
Earth.ò



Organic Matter Formation

ÂDead plant and animal material added 
to soil.

ÂRoots, leaves, and microbial residues 
accumulate on the surface. (No-till)

ÂHumification: transformation into 
stable humus (Requires nitrogen).



Organic Matter Breakdown

ÂMicrobes (bacteria, fungi, actinomycetes) 
decompose organic inputs.

ïAccelerated with tillage as oxygen is increased 
and it accelerates breakdown

ÂEarthworms and insects mix residues into 
soil.

ÂResults in nutrient release (N, P, S)



Fertility Management

ÂOne of your largest expenses

ÂCan affect yield significantly

ÂCan affect quality significantly 

ÂMust be timely

ÂChallenging, as soils vary and can 
affect uptake



Before You Buy or Rent ï 
Soil Test

ÂKnow what fertility paying for:

ÂExample from Missouri

ÂExample from Washington



Soil Testing

ÂSoil tests try to simulate what the plant can 
take up

ÂSoils have lots of nutrients that are not 
available to the plant

ÂSoil test is calibrated to the response of the 
soil to fertilizer at different levels

ÂSoil depth should match that used to make 
the recommendation



Essential Elements of Crop 
Growth

ÂMacro nutrients: Nitrogen (N), phosphorus 

(P), and potassium (K) are needed in the 
largest amounts for plant growth.

ÂOther nutrients include: Calcium (Ca), 

Magnesium (Mg), and Sulfur (S), 

ÂMicro nutrients: Boron(B), Chloride (Cl), 

Copper (Cu), Iron (Fe), Manganese (Mn), 
Molybdenum (Mo), Nickel (Ni), and Zinc (Zn).



4 R Method of Fertilizing 

ÂRight Source ï affects availability

ÂRight Rate ï not over or under fertilizing

ÂRight Time ï increases the effectiveness of 
fertilizer

ÂRight Place ï does it need incorporation with 
irrigation, far enough from seed it does not 
compete for water (salt affects N, K)


