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SOIL AND COVER CROPS

TOM BULLER 

What is Soil?



2/11/2021

2

What is Soil?

Less than 0.002 mm
Clay

Sand
0.05 to 2 mm

Silt
0.002 to 0.05 mm

Physical Properties of Soil

SOIL TEXTURE TRIANGLE
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Physical Properties of Soil

WHY SOIL TEXTURE MATTERS

• Water Movement
• Water Holding Capacity
• Soil Temperature
• Soil Aeration
• Soil Erosion
• Nutrient Holding Capacity

Physical Properties of Soil

UNDERSTANDING SOIL STRUCTURE

Physical Properties of Soil

SOIL AGGREGATES

Sand particles

Slurry of organic 
matter and clay

Physical Properties of Soil
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STRUCTURE IS FORMED THROUGH…

 Chemical 
Bonds

 Physical Bonds 

 Organic Matter 
 Microbes

Physical Properties of Soil

IT’S ALL ABOUT PORE SPACE

Sand particles

Slurry of organic 
matter and clay

Physical Properties of Soil

Sandy Soil Loam Soil Clay Soil

Available Water 
(gal/cu. ft)

½ gal 1 gal 1 ½ gal

Depth 1” water 
penetrates

24” 16” 11”

Water infiltration 
per hour

2” ¾” ¼” 

Physical Properties of Soil What is Soil?

Understanding pH

Chemical Properties of Soil

 pH is a measure of 
Hydrogen ion 
concentration

 The pH affects nutrient 
availability

 Ideal pH range is 6.0-7.0 
for most plants

Plant Nutrients
Macronutrients Micronutrients

 Nitrogen (N)

 Phosphorus (P)

 Potassium (K)

 Calcium (Ca)

 Magnesium (Mg)

 Sulfur (S)

 Boron (B)

 Chlorine (Cl)

 Copper (Cu)

 Iron (Fe)

 Manganese (Mn)

 Molybdenum (Mo)

 Nickel (Ni)

 Zinc (Zn)

Chemical Properties of Soil
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Nutrient Availability & pH

Chemical Properties of Soil

Nutrient Availability & pH

Chemical Properties of Soil

Nitrogen

Chemical Properties of Soil

• Vegetative Growth
• Green Leafy Shoots
• Vigorous Stems

Nitrogen Deficiency

Chemical Properties of Soil

Phosphorus

Chemical Properties of Soil

• Flowering and 
Fruiting

• Hastens Maturity 
(Ripening)

• Root Development
• Seed Germination
• Seedling Growth

Phosphorus Deficiency

Chemical Properties of Soil



2/11/2021

5

Potassium

Chemical Properties of Soil

• Disease Resistance
• Stem Strength
• Winter Hardiness
• Growth of Storage 

Roots
• Water Regulation

Micronutrients

 Very low levels are 
needed

 Test for deficiencies IF a 
problem is suspected 

 Do not over-apply, as it 
can be toxic

Chemical Properties of Soil

What is Soil?

Soil Biology

The capacity of a soil to function as a vital, living ecosystem 
that sustains plants, animals, and humans. 

Soil Health
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Reduced erosion
Increased plant health and bioavailable nutrients
Increased water infiltration 
Increased water and nutrient storage capacity
Increased productivity
Increasingly important under stress

Soil Health Benefits

Vertical Tillage

Shallow Tillage

“No-Till”- heavy mulch and rolled cover

Occultation

Perennials

Minimize Disturbance

Cover Cropping

Mulching

Planting Density

Maximize Cover
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Cover Cropping

Crop Rotation- diversity through time

Companion planting

Farmscapes/buffer strips

Animals?

Maximize Diversity

https://tigerprints.clemson.edu/all_dissertations/2382/
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Perez-Alvarez, Ecological Applications, 2018, 28:3, 842-853

Cover Cropping 

Intensifying Rotations

Living Mulch

Perennials

Maintain Continuous Living Roots

-Choose the right cover for your needs

-Solid stand critical

-Heavy seeding 1.5-2x suggested rate

-Plan for termination

-Tools
- Broadcast Seeder/ Incorporate

- Drill

- Mower

Cover Cropping Basics
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Winter Kill- Summer 
Annuals

-Oats

-Tillage Radish- Reduce 
Compaction, nematocide

Buckwheat- quick to grow, and 
break down, bee forage

Legumes

-Chickling Vetch- Quick N fix

Overwintering- Winter 
Annuals

-Cereal Rye- biomass, 
allelopathy

-Winter wheat

-Triticale

Legumes

-Austrian Winter Peas- pea 
shoots???

-Hairy Vetch

-Crimson Clover

Cool Season Covers

Sorghum Sudangrass- Organic Matter, Smother

Millets- Pearl and Japanese- Organic Matter, Smother

Buckwheat- quick to grow, and break down, bee 
forage

Legumes- N Fixation

Cowpeas

Forage Soybeans

Sunn Hemp- Expensive Seed- biomass, N

Warm Season Covers

LAG TIME OTHER 
SUPPORT

• K-State Research and Extension
• Soil testing

• Web soil survey-
https://websoilsurvey.nrcs.usda.gov/
• Learning soil type

• Growing Growers
• Growinggrowers.org

Learn More

bookstore.ksre.k-state.edu/

Sare.org

Other Resources

OTHER 
SUPPORT

• USDA- NRCS- Natural 
Resource Conservation Service-
National Conservation 
programs

• Douglas County Conservation 
District- Local Conservation 
Programs

Connect with Support
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QUESTIONS?

Tom Buller
tombuller@ksu.edu

785-843-7058


