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Dust Bowl 

1935 

& 2013!!?? 
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A satellite image of the 2015 Lake Erie algae bloom. Photo credit: NOAA Great Lakes Environmental Research Laboratory 

2013 Fairfield County Soil Samples  
 

(Acceptable P levels 15 to 30ppm) 

 

150 Farm Samples averaged 35 ppm 

150 Lawn/Garden Samples averaged  

175 ppm 

In 2006 there were 4 million 
acres of  turfgrass in Ohio* 

Ohio Turfgrass Foundation’s Economic Impact of Ohio’s Turfgrass Industry (2007), 
http://c.ymcdn.com/sites/www.ohioturfgrass.org/resource/resmgr/docs/surveybrochure.pdf 



Most people don’t realize that just beneath our feet lies a 
diverse, complex, life-giving ecosystem that sustains our entire 
existence. Our campaign demonstrates our renewed 
commitment to soil conservation and soil health” 

• -Jason Weller, Chief of USDA’s Natural Resources Conservation Service (NRCS).  



Air  ~25% 

Minerals  ~45%  
Organic Matter  ~5% 

Water  ~25% 





http://www.nrcs.usda.gov/wps/portal/nrcs/detail/soils/health/assessment 

Presence of 

Organic Matter 

Good Soil 

Aggregation 

Proper Balance of Nutrients 

(N-P-K, micronutrients) 

75% 

20% 

5% 



Slake Demonstration 

DO attempt this at home!!!! 



Organic Matter 

 

 

Compost/Humus 

Decaying Plant Matter 

Microorganisms 

Mycorrhizal Fungi 

Macroorganisms 



Diagram from: Soil Fertility Services Limited 



Macro organism Labor Force 

Video credit: Odette Menard, Canada 



Rhizosphere- soil that is directly 

influenced by root secretions and soil 

microorganisms.  

Did you know….. 

Source: The Rhizosphere: Biochemistry and Organic Substances at the Soil-Plant Interface, 2nd Edition, edited by 

Pinton, et. al, 2007 

For every gram of rhizosphere soil 

there are ~1,000,000,000,000 cells 

of microbes. 

Plants “leak” chemicals and 

carbohydrates to attract mychorrhizal 

fungi, bacteria and protozoa to roots. 

Soil bacteria and mycorrhizal 

fungae breakdown organic 

compounds making N, P, K etc. 

available to plants 

 

Soil biology life processes create 

“glues” to hold soil particles 

together resulting in stable soil 

aggregates or “tilth”. 



Free Delivery!!! 



Collapse of Pore Space reduces water 
holding capacity and infiltration 

Each 1% OM holds 27,000 gal/acre 
 
OM holds 18-20x its weight in water http://www.uq.edu.au 



Conventional Garden Techniques Can 
Leave Soil Unprotected  

 Spring and/or Fall Tilling    

                                                               

  Removal of plant debris 
 

 Soil naked over winter 

 

Loss of aggregation and collapse of pore structure, 
Burns up Organic Material, reduces water holding 
capacity, expose weed seed bank 

Removes Food/Carbon from Soil Critters, 

Pulling Disrupts Structure 

Promotes Weed Growth, Erosion, Starves 

Micro & Macroorganisms, Leaching of 

nutrients 

 



Soil on life support 
Plant health and production dependent 

entirely on outside forces 

• Fertilizer addition 

• Compost to renew microbial life 

• More susceptible to pests, need pesticides 

• Need to water more frequently 

• Bring in mulch to suppress weeds, maintain 
temp & moisture 

• Less robust, less drought tolerant 

 



Soil Health Best Practices 

Keep plants growing throughout the 
year to feed the soil 

Disturb the soil as little as possible 

Keep the Soil covered as much as possible 

Diversify as much as possible using 
crop rotation and cover crops 

Source: NRCS Core Practices Soil Health Checklist 



www.Cornell.edu 



Courtesy: Ray Archuleta, NRCS 



What are Cover Crops? 
A cover crop is a crop that is not harvested but is grown 
to benefit the soil and/or other crops in a number of 
ways.  
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How Cover Crops Effect Soil Health 

Chemical Effects 
 Scavenge macro & micro nutrients 
 Reduce leaching 
 Fix atmospheric Nitrogen 

 

Biological Effects 
 Provide organic matter to feed soil organisms 
 Provide continuous root zone for nutrient cycling 

Physical Effects 
 Reduce compaction/erosion 
 Increase infiltration, water holding capacity 
 Increase organic matter 

 



Adapted from 
NRCS.USDA.gov 



Consider This…. 

1. Soil Type/% Organic Matter/Fertility/USDA Zone 

 2. Goals For Cover Crop 

3. Management Capabilities/Philosophy 

4. Timing/Vegetable Rotation before AND after cover 



Cover Crop Use Chart 

Beneficial Honey/Wild Soil  Compaction  Erosion Nitrogen Nitrogen Tolerates Low High 

Insects Bees Builder Control Control Fixation Scavenger Some Shade PH pH 

Buckwheat Alfalfa Alfalfa Alfalfa Alfalfa Clovers Cereal Rye Annual Ryegrass Buckwheat 5.0 Barley 8.5 

Canola Buckwheat Canola Annual Ryegrass Barley Cowpea Radish Berseem Clover Canola 5.5 Canola 8.0 

Cowpea Canola Chicory Cereal Rye Clovers Faba Bean Sorghum Sudan Cereal Rye Cereal Rye 5.0 Hairy Vetch 7.5 

Hairy Vetch Cowpea Clover Radish Cowpea Hairy Vetch Crimson Clover Cowpea 5.5 Mustards 7.5 

Partridge Pea Crimson Clover Cowpea Sorghum Sudan Oats Mung Bean White Clover Crimson 5.5 Oats 7.5 

Phacelia Phacelia Flax Sweet Clover Sunn Hemp Hairy Vetch 5.5 Radish 7.5 

Radish Red Clover Forage Pea Winter Pea Mustards 5.5 

Sunflower Sunflower Hairy Vetch Oats 4.5 

Turnip Sunn Hemp Turnip 

Sweet Clover 

White Clover 



General Types of Cover Crops 

    Grasses/Grains          Legumes 

 

 

 

        Brassicas                   Broadleaf 

Used by permission: Ray Archuleta 



                    Oats                   Cereal Rye                               Pearl Millet 
 
 
                 Barley                                                     Wheat                                 Annual Ryegrass 

GRAINS/GRASSES 



Crimson Clover                         Dutch White Clover              Hairy Vetch 
 
 

Sunn Hemp                        Cowpea   Winter Pea w/ nodulation 
 

LEGUMES 



Biomass Yield and Nutrient Accruement 

  lbs/1000 sq/ft Biomass Nitrogen Potassium Phosphorus Magnesium Calcium 

Hairy Vetch 74.8 3.2 3.1 0.4 0.4 1.2 

Crimson Clover 97.4 2.6 3.3 0.4 0.3 1.4 

Austrian Winter Pea 94.4 3.3 3.7 0.4 0.3 1.0 

Rye 128.7 2.0 2.5 0.4 0.2 0.5 

Legumes can provide nutrients equal to 25 lbs 

of 12-0-12 fertilizer with the additional benefit of 

organic material and other nutrients.  

Data from “Overview of Cover Crops and Green Manures, Fundamentals of Sustainable 

Agriculture”, ATTRA, July 2003 



Brassica Comparison   Winfred                     Daikon Radish 
 
 
Purple Top Turnip                           Rapeseed/Canola                 Yellow Mustard 

BRASSICAS 



Flax                                                                                       Oilseed Sunflower 
 

Buckwheat                                                                           Phacelia tanacetifolia 
BROADLEAFS 



Goals and Tradeoffs 
Goal Cover Crop Trade off 

Increase Organic Matter Grasses/Grains Tie Up Nitrogen 

Get Rid of Fertilizers Legumes No Sustainable SOM 

Easy Spring Management Warm Season Species Loss of active roots 

Maximum Food for my 
Crops 

Overwintering Species, ie 
Rye, vetch, Crimson 

Have to kill in late 
spring 

Maximize Weed Suppression Dense Over Wintering 
Plantings  

Cooler Soil Temps? 

Maximize Weed Suppression Allelopathic – cereal rye, 
sunflowers 

Delayed 
planting/germ 

Plant after Crops removed Cereal Rye, Vetch Reduced diversity 

Prioritization and Planning are critical to success!! 



Be Aware/Beware 
 Carbon to Nitrogen Ratio (C:N)! 

From:NRCS, “Carbon to Nitrogen Ratios in Cropping Systems” 

 

 

 

Increasing C:N  → 

24:1 Ideal 

Legume  –  Brassica  –  Grass/Grain 



Nutrient Notes 
In one test, cereal rye planted in Oct 1 took in 70lb/acre N, 
in Nov only took in 15lb/acre 
 

Deep rooted covers (radish, sorghum sudangrass, 
sweetclovers) bring up Ca, K, S 
 

Buckwheat, legumes make P more available 

 

 

 

 

 

 



Cereal Rye Hairy Vetch 

Scavenge only 
High Carbon 
Allelopathic 

Fix N Only 
Low Carbon 
Matting Both Fix/Scav 

Moderate C:N 
No Matting 

Rye/Vetch 
3:1 

Subsoiler 
Biofumigation 

Daikon Radish 



Gardening Strategies 

Over Winter Soil Rehab/Protection 
 

Zone Planting 
 

Interseeding in Season 
 

Perennial Covers 



Zone Planting  

Winter Kill 
Cover Crop 
followed by 
Cool Season 

Veggies 

Spring Growth 
Cover Crop 
followed by 

Warm Season 
Veggies 

Fallow Cover 
Crop Mix to 

rejuvenate soil 



Winter Kill vs Spring Growth 
(Cool Season VS Warm Season Veg) 

Cereal Rye 

Crimson Clover 

Radish 

Oats 

Winter Peas 

Radish 

Simple Mix 



Winter Kill Example 

 Mung Bean  

 Iron & Clay Cow Pea 

  Oats 

  Brown Flax 

  Ethiopian Cabbage 

  Daikon Radish 

  Hybrid Pearl Millet 

• Plant in Fall 

• Warm Season Species 

• Add Nitrogen 

• Retain nutrients 

• Increase water infiltration 

• Prevent Erosion 

• Temporary weed 

suppression 

• No Spring Management, 

plant into residue 
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Over Wintering Example 
  Austrian Winter Pea 

  Oats 

  Brown Flax 

  Hairy Vetch  

  Crimson Clover     

 Cereal Rye 

 Pearl Millet 

 Buckwheat 

 Winter Barley 

  Daikon Radish 

  Phacelia 

• Plant in Fall 

• Add Max Nitrogen 

• Retain nutrients 

• Increase water infiltration 

• Prevent Erosion 

• Suppress annual weed 

growth 

• Terminate when mature in 

May or June 

 

 



Late Mix 
 Plant September through November 

 Stop erosion 

 Improve soil structure 

 Scavenge nutrients 

 Add Nitrogen 

 Increase water infiltration 

 Latest planting 

 Rye, Clover and Vetch survive 
winter 

 

 Winter Cereal Rye  

  Crimson Clover 

  Hairy Vetch  

  Daikon Radish 







Interseeding into Existing Garden 







Summer Cover 
Left standing 

1/3/16 

Summer Cover 
Cut down 

1/3/16 

Fall Cover 
Plant into mown SC 

1/3/16 





5/24/15 Poor Man’s Crimper 
Winter Cereal Rye 



6/18/15 Crimped Cereal Rye and uncovered strips 







Online Resources - http://www.sare.org/  
 



Attribute 
Selection 

 

“Managing Cover Crops 

Profitably” 3rd Edition, 

Published by SARE, 2007 



Online Resources 
 http://www.mccc.msu.edu/ 



Midwest Cover Crop Council 
Cover Crop Selector 

http://www.mccc.msu.edu/selectorINTRO.html 



GET THIS BOOK! 

https://ag.purdue.edu/agr
y/dtc/Pages/CCFG.aspx 

Google Search 
 

 “Midwest Cover Crop 
 Field Guide” 



Online Resources -http://plants.usda.gov 
 




