Toward a Sustainable Agriculture

Module V:  Organic Agriculture 


Name(s) ___________________________________
Soil building practices 



The practices listed below are used by organic and sustainable farmers to conserve soil and build soil quality.  

Briefly define or describe what each term means and explain why it helps conserve soil.  

1. conservation tillage (also called reduced or minimum tillage)
2. cover crops

3. conservation of crop residues

4. mulching

5. extended crop rotations including perennial crops and small grains
6. strip cropping
7. application of compost and manure 

Soil Building Practices key
1. conservation tillage (also called reduced or minimum tillage)

A system of tillage that disturbs the soil and crop residue less than moldboard tillage.  According to USDA’s Natural Resources Conservation Service, tillage that leaves at least 30% of the soil surface covered by crop residue qualifies as conservation tillage.  Specific types of reduced tillage include no-till (no soil preparation), zone- or strip-till (soil is turned in narrow strips where the crop row will be planted and left undisturbed between the rows), and ridge-till (small ridges are built in the crop row in the previous season and the planter removes the top of the ridge to prepare a good seedbed for the new crop).  For a brief review of tillage types and their impact on soils, see Building Soils for Better Crops, pages 137-143  (http://www.sare.org/publications/all_pubs.htm) 


Reducing tillage reduces the amount of bare soil exposed to wind and water erosion, slows the breakdown of organic matter in the soil (organic matter helps bind soil particles together, reducing susceptibility to erosion), and minimizes destruction of soil aggregates.  
2. cover crops
A cover crop is a crop planted in order to protect the soil when the harvested crop is not present or does not yet provide adequate cover.  In areas with cold winters, cover crops can either be planted after crops that are harvested early (such as soybeans, small grains, or early vegetable crops) or they can be underseeded into a crop before it is harvested.  Examples of cover crops used in Wisconsin and Iowa include cereal rye, buckwheat, oats, and hairy vetch.  
Cover crops prevent erosion by creating a plant cover over the soil when the primary crop is not present.  The roots of cover crops also help hold soil in place and improve soil tilth.  When cover crops are incorporated into the soil they add organic matter.  (Organic matter helps bind soil particles together, reducing susceptibility to erosion.)  Different crops provide different additional benefits.  For example, leguminous cover crops such as hairy vetch can provide nitrogen to the soil, and rye can suppress weed germination.  For more information on cover crops see Managing Cover Crops Profitably (http://www.sare.org/publications/all_pubs.htm) .
3. conservation of crop residues
Crop residue is the part of the crop that is not removed from the field (such as corn stalks or wheat stubble).  
When the residue is left evenly scattered across the field it covers the soil and slows erosion.  Also, the more residue that is left behind, the more material there is to replenish soil organic matter.  (Organic matter helps bind soil particles together, reducing susceptibility to erosion.)  In order to conserve crop residue farmers can minimize tillage and eliminate fall tillage, avoid harvesting residue for uses such as animal bedding, mulch, or cellulosic ethanol (a possible future market) and plant high residue crops such as corn and small grains.  See Wisconsin NRCS “Crop Residue Management” factsheet (http://www.wi.nrcs.usda.gov/programs/solutions/cropresidue.html) and NRCS Agronomy Technical Note 19 “Crop Residue Removal For Biomass Energy Production:  Effects on Soils and Recommendations  (http://soils.usda.gov/sqi/management/files/sq_atn_19.pdf)
4. mulching
Mulching is the practice of spreading a cover over the soil surface.  Mulches can be composed of various materials, from plant materials such as old hay or straw to plastic.  There are also living mulches, which are essentially cover crops that grow under the main crop.  Mulches are typically used with high value crops such as vegetables or berries.  
All mulches cover the soil and prevent erosion in that way.  Mulches can also suppress weeds and so reduce the need for cultivation that can increase erosion.   Mulches composed of plant materials also help add organic matter to the soil.  (Organic matter helps bind soil particles together, reducing susceptibility to erosion.)  See page 8 of “Organic Corp Production Overview” published by ATTRA for a brief discussion of mulches in organic agriculture.  http://attra.ncat.org/attra-pub/PDF/organiccrop.pdf  
5. extended crop rotations including perennial crops and small grains
The crop rotation is the sequence of crops on a field.  An extended crop rotation includes three or more different crops in sequence on the same field.  Many organic farmers use crop rotations with five or more crops.  

Annual row crops such as corn and soybeans do not grow for 5 or 6 months of the year, leaving the soil exposed.  Even after they are planted, it can take many weeks for their canopy to close and protect the soil surface.  Vegetable crops typically have even shorter growing seasons and leave more of the soil exposed for longer periods.  Small grains such as winter wheat and perennial crops such as alfalfa can provide cover to the soil almost year-round.  Extended crop rotations provide soil cover over more of the year and add more organic matter than most continuous row crops.  (Organic matter helps bind soil particles together, reducing susceptibility to erosion.)  Extended crop rotations can also have important benefits for insect, weed, and disease control.  For examples of different crop rotations and their impact on soils, see chapter 11 (pages 99-108) of Building Soils for Better Crops.  (http://www.sare.org/publications/all_pubs.htm) 
6. strip cropping
Strip cropping is the practice of planting different crops in narrow strips along the contour across a field.  Usually row crops alternate with a perennial crop such as alfalfa or with a small grain.  


Like extended crop rotations, strip cropping generally includes crops that cover the soil during more of the year than the main cash crops.  By having the different crops present at the same time, strip cropping can also reduce erosion from one-time events such as severe rainfall in late spring or early summer.  See http://www.sera17.ext.vt.edu/Documents/BMP_strip_cropping.pdf for a description of strip cropping or enter the term into a search engine.   
7. application of compost and manure 

Compost and manure can both be used to add phosphorus, potassium, and nitrogen to farm fields.  However, in addition to these macro-nutrients, compost and manure include a lot of organic matter.  Thus, the use of manure or compost rather than synthetic fertilizers tends to increase organic matter in the soil, which in turn leads to improved soil aggregation, better water infiltration, and reduced runoff and erosion.  However, manure needs to be applied properly to prevent runoff and water pollution.  And the amount of organic matter added can vary significantly depending on the type and management of the manure used.  
Because of the potential for runoff and for pathogens to be present in raw manure, organic regulations place numerous restrictions on the use of raw manure.  As a result, many organic farmers prefer to use composted manure.   Compost often contains less immediately available nitrogen than manure, but it is more effective in increasing soil organic matter, improving tilth, and adding beneficial organisms to the soil.  The nutrients in compost are also more stable than those in raw manure.  

For a brief discussion of the impact of manure and compost on soils, see Building Soils for Better Crops, pages 77-85 and 115-118  (http://www.sare.org/publications/all_pubs.htm)  or Building Soil Organic Matter with Organic Amendments (http://www.cias.wisc.edu/archives/2002/09/01/building_soil_organic_matter_with_organic_amendments/index.php)  
