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Overview 

•  How does soil type impact management 

•  How can you improve soil structure 

•  What is a cover crop 

•  How can you use cover crops on your farm? 



SOIL BASICS 



Soils: more than “just dirt” 

•  Hold up plants 
•  Provide air and water to plants 
•  Supply nutrients  

– Plants need sufficient quantity but not too much 

•  Provide habitat for soil organisms 



How	d
o	you	

descri
be	

good	s
oil?	



Characteristics of ideal soil 

• Fertile 
• Deep 
• Well drained/aerated 
• High in organic matter 
• Friable 

(soil is easily worked) 
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What is soil? 



Solid matter:  
Mineral and organic components 

•  Broken down rock particles  
–  Clay particles hold nutrients 
–  Particle size determines pore space, drainage, etc 

•  Organic matter (containing carbon) 
–  Decomposed plant and animal matter 
–  Ideal soil is about 5% organic matter 
–  Source of food for soil microorganisms 
–  Source of nutrients for plants 
–  Holds minerals against loss due to leaching 



The not-solid stuff: Pore Space 

•  Air (~25% of total soil volume) 
–  Oxygen supports soil life 

•  Roots 
•  Microbes 

–  Air can be displaced by water 

•  Water (~25% of total soil volume) 
–  Carries nutrients to plants 
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Soil Texture 

•  Can NOT be changed 
•  Determined by mineral 

composition (the solid stuff) 
–  Particle size (sand, silt, clay) 
–  What particles are made of 

•  Why is texture important? 
–  The texture will determine how 

much air is in soil and how well 
water flows through the soil 

–  Determines how easily the soil is 
worked and under what conditions 



Soils are a mix of sand, silt and 
clay 



Soil texture: Sand 

0.2 mm - 2 mm  
•  Feels gritty if rubbed 

between your fingers 
•  Larger gaps (water flows 

through more easily) 
•  Warms up and dries 

early in spring 
•  Low in organic matter 
•  Low in nutrients 



Soil texture: Silt 

0.002 to 0.05 mm 
•  About as thick as a 

strand of hair! 
•  Feels like flour 
•  Don’t till more than 

necessary, or this good 
soil will get washed 
away! 



Soil texture: Clay 

Smaller than 0.002 mm 
•  Small gaps 
•  Root growth is poor due 

to small spaces between 
soil particles 

•  Feels sticky when wet 
•  Does not drain easily and 

is difficult to work 
•  Dries slowly in spring 
•  Usually high in nutrients 
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Soil Texture 



Soil Types 

•  Most soils are a mixture of different soil textures 
–  Often a soil type will be dominated by a particular texture 

•  Can group soil types by how well drain and major 
texture class they contain 
–  Heavy soils 

•  Contain a high proportion of clay 

–  Light soils 
•  Contain a high proportion of sand 

•  Important to be aware of the soil type because it will 
determine the management practices you need to use 



Soil Structure 

•  Surface soil 
structure CAN be 
changed. 

•  Organic matter 
•  Compaction 
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Soil Organic Matter (SOM) 

•  Organic Matter can make up 
anywhere from 1 to 5% of soil  

•  It’s VERY important! 
•  We can change how much is in soil 

with how we manage soil. 
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Soil Organic Matter (SOM) 

•  Organic = materials that were once 
alive, either recently or thousands of 
years ago 

•  Mostly a source of carbon (C) and 
nitrogen (N), but can also provide 
other nutrients – very nutritious! 



SOIL HEALTH 



What	condi6
ons	let	

crops	do	w
ell?		What	

is	soil	like	w
hen	crops	

are	healthy
?	

Why Should I Care about Soil 
Health? 

How	do	your	farming	prac6ces	change	the	soil?	

Do	you	have	any	
prac6ces	to	
improve	your	

soil?	
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Having a more diverse soil food web can mean that inputs are broken 
down more efficiently for plants to use 

Micro-organisms make nutrients 
available for plants 
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Having better aggregation decreases erosion and runoff 

Reduce erosion,  
increase soil water 
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Having healthier soil can improve crop resistance 
against pests and environmental stresses 

Stronger plants 
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Having good soil quality means good 
water filtration! 

Water filtration 





WAYS TO IMPROVE SOIL HEALTH 



1. Crop rotation 



2. Minimize tillage 



3. Add organic matter 



4. Cover crops 



Discussion 

What	prac6c
es	do	

you	use	on
	your	

farm	to	maintain	or	

improve	soil	

health?	
Are	there	any	

prac6ces	that	you	
would	like	to	use	
in	the	future?		



COVER CROPS 



What is a cover crop? 

•  COVER CROP: grown to prevent soil erosion and manage 
soil organic matter 

•  GREEN MANURE: builds soil organic matter and increase 
plant available nitrogen 

•  CATCH CROP: retrieves left over nutrients to prevent 
pollution 



Benefits of cover crops 

•  How are cover crops different from other amendments? 



brings in beneficial insects 

Benefits of cover crops 



increases mycorrhizae 

Benefits of cover crops 



reduces nematodes 

Benefits of cover crops 



decreases runoff and erosion 

Benefits of cover crops 



		

Graphic: Carlyn Iverson and USDA-SARE 

Soil quality and water infiltration 



Cover crops improve infiltration 
and mitigate erosion 

 



Photo: “Let’s talk cover crops!”. USDA Fact Sheet.  

Cover crops reduce erosion 
 



increases water infiltration 

Benefits of cover crops 



scavenges excess nutrients 

Benefits of cover crops 



adds nitrogen 

Benefits of cover crops 



Nitrogen credit 



Free fertilizer 



controls weeds 

Benefits of cover crops 



adds organic matter 

Benefits of cover crops 



Discussion 

Have	you	g
rown	

cover	crop
s?	What	

was	your	

experience
?	 What	ques6ons	

do	you	have	about	
cover	crops?	



Challenges of cover 
crops 

??? 
What do I do 
with all this 
residue? 

Will they 
compete with my 

main crops? 

Winter  
hardiness 

Equipment & 
machinery 

Timing of 
planting and 
termination 



Selecting a cover crop 

•  Choose a goal 

•  Establish seasonal windows 

•  Make plans for termination 

•  Start small, experiment! 



Types of Cover Crops 

Non-legume 
–  Grasses, brassicas, 

buckwheat 

•  Uses 
–  Add organic matter 
–  Suppress weeds 
–  Reduce erosion 
–  Scavenge nutrients 
–  Do NOT contribute N 

Legume 
–  Vetch, clover, peas, alfalfa 
 

•  Uses 
–  Fix nitrogen 
–  Reduce erosion 
–  Usually less organic matter 

and biomass than a grass 



Choose a goal 
•  Reduce erosion 

–  Anything that keeps the ground covered 
–  Grasses are great at scavenging nutrients 

•  Provide N 
–  Legumes 
–  Terminate when flowers appear 

•  Fall catch crop 
–  Grasses or brassicas 
–  Scavenge nutrients 

•  Add organic matter 
–  Anything with lots of roots, especially grasses 

•  Weed suppression 
–  Brassicas, grasses 
–  Quick growth 

•  Reduce soil compaction 
–  Large rooted crops such as tillage radish 



Credit: Territorial Seeds 



Timing 

•  Fitting cover crops in between cash crops can be a 
challenge. 

•  Consider different options through the year 
–  Winter-killed covers for early spring planting 
–  Over-wintered covers for late spring/early summer planting 
–  Mid-summer cover between spring and fall crops 
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Establish seasonal windows 
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Cash crop competition 

•  Correct timing of planting 
and termination can reduce 
or eliminate cash crop 
competition 

•  Plan for some time (1-2 
weeks) between cover crop 
termination and cash crop 
planting 

•  Cover crops can often be 
seeded into a standing cash 
crop. 



Winter-hardiness 

•  Choose cold-hardy 
varieties 

•  Warm winters with 
light snow cover and 
windy conditions 
make winter survival 
more challenging 



Plan for termination 



Cover crop summary 

1. Choose a goal 

2. Look for seasonal windows 

3. Plan for termination 

4. Start small, experiment 



Thank You! 

 
Anne Pfeiffer 

apfeiffe@umn.edu 
612-626-2217 



FINDING YOUR SOIL 
TYPE 

Anne	Pfeiffer,	September	2012	



http://websoilsurvey.nrcs.usda.gov/ 









Discussion 

•  How could you use this information to choose a farm 
site? 

•  How can this information help you manage your land? 


