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In cropping rotations, there are many benefits from including in growing crops for the purpose of covering the soil.  The variety of benefits is reflected in some of the alternative names for cover crops.

“Cover crop” might mean a priority of protecting the soil surface (useful in extreme environments) or one of outcompeting or preventing establishment of weeds (perhaps choose a vigorous crops like mustard and buckwheat or very tall crops like rye and triticale).

“Green manure” perhaps implies an emphasis on providing readily available nutrients (the nutrients gathered by and contained in the green manure will relatively quickly be released after incorporation to aid the establishment and growth of the next crop – perhaps mustard or a legume with the latter meeting another aim of nitrogen fixation).

“Catch crop” might imply an emphasis on reducing leaching and capturing leached nutrients (e.g. the use of deep-rooted chicory).

“Restorative crop” places emphasis on soil structure (perhaps with a fibrous rooted grass component).
Many cover crop species and combinations of species will have several benefits and some recent research presented at Lincoln over the last year has shown the great potential of cover crops in sustainable agriculture.

USA

Ed Beste (see article of Ed Beste talk notes) from the University of Maryland, USA visited Lincoln and discussed some of the work they have been doing over the last fifteen years with cover crops that can be used to provide a mulch material grown on site.  In many cases the cover crop is killed with herbicide but some crops can also be winter killed (e.g. oats, fodder radish if the winter is severe enough), controlled with a flail mower or adapted roller or simply die after seed production (e.g. annuals like subclover if the next crop is not planted until later in the season).  There may also be the potential for kill of cereal cover crops such as rye with an undercutter bar to cut the roots and uplift the plants.

Denmark

Another visiting scientist, Lars Jenson from KVL University in Denmark presented data on cover crops mostly looking at the potential for reducing nitrate leaching.  One interesting point made was on the value of chicory as a deep rooting plant, which in some soils is able to catch much of the last two years worth of nitrate leaching.  The deep fleshy roots of chicory are also effective in bringing up phosphorus from lower soil depths, something that many deep rooting plants are not so effective at.  

It is known that chicory can be direct sown into a crop before harvest (as long as the harvest is not too destructive) and chicory seedlings will establish even in reasonably shaded conditions and be ready to take off after crop removal forming a quick cover crop.  The resulting quick cover crop minimises nitrogen loss and maximises soil protection.

New Zealand
In local research, Caroline Fowler, an honours student at Lincoln University, the importance of quick establishment of a cover crop for reducing nitrate leaching has been emphasised.  The research also put extra weight into the argument that a mixture of legume and non-legume provides the better results than either species by themselves.  The mixture still allows significant nitrogen fixation but limits the rapid nitrogen release (and loss) which can follow incorporation of N rich legume material into the soil.  Inclusion of a cereal or grass can also aid soil structure.

With all the research and practical interest worldwide we are likely to see a range of interesting techniques become available for using cover crops to improve the sustainability of cropping regimes and reduce the requirement for inputs.  

Progress in adopting cover crops was extremely fast in the area of Maryland USA driven mostly by the desire to reduce wind erosion.  As in other parts of the USA though, the adoption of cover crops is tempered with the need to have well-developed protocols that give reliability for a particular farm.

Our research will include developing protocols suitable for low to no-tillage organic farming as well as the ability to reduce herbicide use in other sustainable farming systems.

