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Cool season annual cover crop mixture                                                                            Cover in a perennial crop system	


Definition
Growing grasses or broadleaf herbaceous plants for seasonal cover or other conservation purposes.
Purpose
Cover crops can be grown to help achieve the following resource improvement objectives:
· Reduce erosion from wind and water.
· Increase soil organic matter content and improve soil health.
· Reduce water quality degradation by utilizing excessive soil nutrients
· Capture and recycle or redistribute nutrients in the soil profile.
· Promote biological nitrogen fixation and reduce energy use.
· Suppress excessive weed pressures and break pest cycles.
· Manage soil moisture by reducing evaporation.
· Minimize soil compaction.
Where the Practice is Used
Cover crops can be grown in all areas that require seasonal vegetative cover for natural resource protection or improvement.  This practice should not be used when the primary purpose is forage production for livestock or wildlife, or when permanent vegetative cover is needed.



Cover Crops and Resource Management Systems 
When planning cover crops, there should be consideration for including other conservation practices whenever practical, potentially creating a system that can address multiple resource concerns.  Cover crops used in association with Residue and Tillage Management, No-till (329), or Residue and Tillage Management, Reduced-till (345) have, in many situations, been shown to significantly improve soil health compared to cover crops alone.  Other practices that can be used with cover crops that may result in additional resource benefits are Conservation Crop Rotation (328), Nutrient Management (590), and Integrated Pest Management (595).     
PLANNING AND IMPLEMENTATION
Planning Considerations for Cover Crops
Cover crops can provide numerous benefits in both annual and perennial crops.  In annual crop fields, cover crops can be grown during the times of year when the cash crop is not being produced, or during the normal cash crop season on parts of the field where cash crops are not currently being grown.  In perennial cropping systems, some annual cover crop species can be managed to allow them to reseed, thereby reducing the frequency of annual re-planting.    
Species and varieties planted for cover, whether as a monoculture or a mixture, should meet the needs of the grower by addressing the identified resource concern(s), and by being adapted to the environment and expected management.  Mixed species plantings have the potential to provide multiple resource benefits when different functional groups and plant growth forms are included. In other parts of the U.S., multi-species cover crop mixtures are providing significantly greater soil health benefit when compared to single species plantings.  However, whether a single species or multi-species mix is used, the planting should meet the objectives of the grower, and correspond to their ability to manage the cover within the constraints of their system.  
Annual rather than perennial species are preferred for cover crops in annual cropland for at least two reasons; seed costs are typically lower, and establishment is quicker and more dependable.   In addition, perennials may be more difficult to terminate prior to planting the cash crop.  However, the potential longevity of perennial cover crops may be a desirable trait in perennial crop systems such as orchards and vineyards.  
As with reduced tillage and diverse crop rotations, the soil health improving effects of cover crops will likely not be apparent after a single season, but are often realized after several years of continual use of the practice.  
Planning & Establishment Guidelines for Cover Crops
1. What is the objective for growing the cover crop?  Identify the resource concern and how it will be addressed by the cover crop. 
2. What species and varieties will best address the resource concern?  This may be a single species or a mixture.  Thought should be given to things such as what time in the crop production cycle the cover crop will be planted, how much growth there should be prior to maturity or termination to meet the intended purpose, and if the window between crop cycles is long enough to allow the cover to address the resource concern.  Refer to the California Cover Crop Chart for information related to characteristics and management considerations for commonly used species.
3. What species and varieties are best adapted to the climate, soils and expected management?   Can the cover crop be irrigated if necessary?  Are there any physical (e.g. compaction, waterlogging, etc.), chemical (e.g. acidity, salinity, inadequate nutrition, etc.) or biological (e.g. disease or pest concerns) soil conditions that may interfere with establishment of the cover crop? Whenever practical, identified constraints should be mitigated by soil manipulation, addition of soil amendments such as fertilizer or compost, or other management activities.  Regardless how the environment can or cannot be managed, use cover crop species that will perform well in the expected conditions, and consider including those that may with time modify the environment.  
4. How will the cover crop be planted?  Depending on the condition of the seedbed, whether tillage is part of the management system, and the amount of surface plant residue, a conventional grain drill or no-till drill can be used.  Seed can also be broadcast onto a well-prepared seedbed.  When broadcasting seed, the seeding rate should be higher than when drilling.  Check with the NRCS planner for appropriate seeding rates.  Also, broadcast seed should be rolled or cultipacked to help ensure adequate seed to soil contact.  Any time legumes are planted they should be inoculated with the appropriate species of Rhizobium bacteria.    In some parts of the U.S. cover crop seed are being flown-on with good success.    
5. How will the cover crop be terminated?  The selected method for killing the cover crop will depend on the resource concern that is being addressed, the cover crop species and stage of growth, the cropping system requirements, and the preferences of the grower.  Methods of termination include mowing, rolling, tillage, and herbicide application. In annual crop systems, terminate the cover crop 2 to 3 weeks prior to planting the cash crop.
6. The cover crop cannot be harvested.  However, managed grazing is allowed as long as the purposes (identified resource concerns) for the cover crop are met and additional resource concerns are not created.  For example, if the purposes for the cover are increasing soil organic matter and managing soil moisture, adequate post-grazing residue must be left in the field in order for those purposes to be achieved. The NRCS planner should provide detailed grazing information to the farmer regarding maximum stocking density, when the crop can be grazed, and how much residue must be left after grazing. The grazing may or may not be part of the cover crop termination strategy.
Guidelines: 
· Depending on surface texture, wet soils will tend to compact under hoof pressure. Do not graze when soils are wet enough to increase the risk of compaction.
· High stocking density, short duration grazing is preferred since with this scenario much of the cover crop will be left in the field.
· If the cover crop will be grazed more than once during the growing season, allow enough regrowth between grazing to adequately address the resource concerns.
· For purposes that require adequate above-ground biomass (erosion control and weed suppression), maintain a minimum 6-inch cover crop stubble height AND at least 95% soil surface cover.  For all other purposes, maintain a minimum 3-inch height and 50% soil surface cover.  If grazing is used to terminate the cover when latter purposes are planned, the 3-inch, 50% criteria does not need to be met at termination.
· Ensure the presence of adequate livestock water.
· Fence should be appropriate for the livestock type.  
7. Other considerations for cover cropping include selecting species that do not have the potential to negatively affect the cash crop by serving as an alternate host for crop pests, competing for resources directly with the cash crop, or inhibiting the germination or growth of the cash crop.  Some cover crop species have the potential to become weedy and should be managed accordingly.  Conversely, some cover crop species can provide beneficial insect habitat or suppression of plant pests.      
Additional Planning & Establishment Guidelines Specific to Orchards and Vineyards
1. Perennial cropping systems such as orchards and vineyards can often benefit from vegetative cover between tree or vine rows.  
2. Plant between crop harvest and leaf fall in orchards, or after harvest in vineyards to avoid damage from harvesting traffic and to take advantage of warm soils and lack of leaf litter.  Also, plant after pruning operations to avoid damage to newly established cover crops.  
3. Planting only in the vine and tree middles is a relatively common practice in some parts of California.  However, in orchards, planting the entire floor is an option, and may maximize the soil-improving and habitat benefits of the cover.  Also, since cover in orchards and vineyards are typically actively growing when trees and vines are dormant, competition for water and nutrients should not be a major concern.  	
4. When orchard conditions warrant, use cover crop species that are shade-tolerant or plan cover crop growth in deciduous trees for after leaf fall and before spring re-vegetation.  
5. Manage cover crop height in the spring to allow adequate soil warming and thus help avoid frost damage to trees or vines.  The cover crop should be mowed to 2 to 4 inches immediately prior to periods of frost concern.
6. Annuals can be managed to allow flowering and seed production so that planting does not need to be done every year.  To help accomplish this, select species that are known to reseed.   Depending on the species, management, and environmental conditions, a decrease in stand density is likely with time, and will therefore justify replanting as conditions dictate and cover crop benefit declines.  An alternative is to grow perennial cover crops that are managed to ensure survival throughout the year.  
General Operations and Maintenance
· Control growth of the cover crop to manage competition between species in mixtures, and between the cover crop and cash crop.
· Control weeds in cover crops by mowing or other management techniques.
· [bookmark: _GoBack]In dryland cropping systems or where irrigation is limited, plan cover crop growth and termination to avoid competition for water with the cash crop.
· Periodically evaluate the cover crop to determine if it is meeting the planned purpose(s).  If the cover crop is not meeting the purpose(s), adjust the management, change the species of cover crop, or choose an additional or different technology to address the resource concern.


REFERENCES
Cady, M., and J. Hasey. Orchard Cover Crops. Community Alliance for Family Farms.  Davis, CA.   
Clark, A. (ed.).  2007.  Managing Cover Crops Profitably. 3rd ed. Sustainable Agriculture Network. Beltsville, MD.
Grant, J., K.K. Anderson, T. Prichard, J. Hasey, R.L. Bugg, F. Thomas., and T. Johnson. 2006. Cover Crops for Walnut Orchards. Publication No. 21627. University of CA.  Oakland.
Ingels, C.A. (ed.).  1998.  Cover Cropping in Vineyards: A Growers Handbook.  Publication No. 3338.  University of CA. Oakland.
Natural Resources Conservation Service.  2013.  Cover Crop (Code 340) Conservation Practice Standard.  California.  
Smith, R., R.L. Bugg, M. Gaskell, O. Daugovish, and M. Van Horn.  2011.  Cover Cropping for Vegetable Production: A Growers Handbook.  Publication No. 3517.  University of CA. Oakland.

NRCS, CA
December 2015			

NRCS, CA
December 2015
image1.jpeg




image2.jpeg




