Green Manures

Introduction

Good organic horticultural management is more than using allowable mineral fertilisers instead of chemical fertiliser.  Green manures or cover crops are a key way to provide nitrogen and a range of other nutrients in a readily available form for subsequent crops and delivering many other simultaneous benefits.  

Resources

Sustainable Agriculture Network 1998, Managing Cover Crops Profitably, 2nd Ed. National Agricultural Library, Beltsville, MD, Chelsea Green Publishing.  Has individual cover crop (green manure) species attributes and management.  Includes references, resources and practical examples.

www.attra.org: Documents with extensive resource lists including an extensive resource list document on cover crops (green manures).

Green Manures

A table in the other “Green Manures” article listed the potential benefits of green manures.  In that module, we also discussed the various alternative names for green manures and what different functions each term emphasised.  In reality a green manure crop will serve several different functions at once and the choice of species will determine how well each function is performed.

In this module we look at some of the species and species combinations suitable for New Zealand conditions and their advantages/disadvantages over other species choices.  We will also look at designing a cropping system with appropriate use of green manures.  For specific information on species management see ‘Managing cover crops profitably’ (reference under resources) page 47 to 53.

Winter Green Manures

The practice is to grow the green manure over the winter, sowing in February through to autumn and then incorporating in the spring prior to a cash crop.  It is common to include a legume species for nitrogen fixation e.g. lupin, vetches, subclover, medics, field peas, tick beans etc.  Cereals are also common e.g. ryecorn, triticale, oats, barley and wheat.  In many cases the ideal is to sow a mixture of legume and cereal with the legume providing nitrogen fixation and the combination providing a balance of nitrogen availability, an increased dry matter production and better exclusion of weeds.

Extremely hardy cover crops for the very cold areas include hairy vetch, ryecorn and the related triticale.  Alternatively in these very cold areas a crop like oats or fodder radish can be grown with the aim of winter killing leaving a mulch in situ.

Example 1: Oats and Hairy Vetch

Strengths: Highly weed suppressant, nitrogen fixing, soil improving (better water infiltration, greater soil aggregate stability), increases beneficial ground dwelling insects, able to be mulched in situ, phosphorus scavenging ability.  The combination of a nitrogen fixer with a fibrous rooted strong cereal brings these multiple benefits over and above what is achieved with a single species planting.

Management: 

For maximise nitrogen fixation benefit, hairy vetch should be left to mature to flowering in the spring (till early November or so).  If mulching by mower or roller, also need to wait until the hairy vetch vine is mature (flowering) to ensure no regrowth from the base.  The hairy vetch has a good smothering effect on spring weeds, which is improved even further by the oats ensuring more upright growth and contributing to the canopy cover.

Drill hairy vetch at around 16 kg/ha and oats at 80 kg/ha (broadcast at half as much again) 1.5 to 3.5 cm depth (rhizobia inoculant type as for peas and general vetch).  Sow in late summer, early autumn and let grow to late October early November.

Summer Green Manures

Green manures can also be grown over the summer period to fill gaps in the rotation and/or provide fast nutrition to subsequent cash crops being planted in the late summer or autumn.  Suitable crops include buckwheat and phacelia (both of which provide biological control enhancing benefits through flowering). 

Example 2 Buckwheat

Strengths: Excellent weed smothering effect (even effective against twitch and other perennial weeds following a tillage regime to weaken these), phosphorus scavenging, very quick to establish, one of the best cover crops for biological control promotion from flowering.

Management:

Sown only after all danger of frost is past.  Light tillage midway through flowering period will result in sufficient seed for a further crop.  If this is repeated, three crops can result in highly effective weed control.  If mown before 25% flowering, will regrow rapidly (in this way seedset of any surviving weeds may be prevented.  Buckwheat itself can become a weed if allowed to set seed, if this is to be avoided, the crop should be incorporated within 7 to 10 days of flowering commencing.  On the other hand if biological control effect is desired, a more prolonged flowering is required and monthly repeat sowings will provide ongoing biological control.

Undersowing

A variant on the cover cropping is to have a cover crop type plant growing at the same time as the cash crop.  Examples include nitrogen fixing legumes e.g. clovers and vetches growing around the base of cash crops.  Such undersowings maximise utilisation of space and light (reducing weed potential) and add nitrogen to the system.  Alternatively cover crops can be undersown later into a cash crop such that when the cash crop is harvested the catch crop is already established and able to quickly provide soil cover and catch leached nutrients.  Such strategies are described further in Module 5.

Testing Cover Crops

It is worthwhile assessing the suitability of selected cover crops on your farm.  ‘Managing cover crops profitably’ (see Resource section) Appendix A covers methods for assessing cover crops on farm including plot design and the range of attributes to record.

Growing Mulch Material In Situ
A practice becoming more common in the USA is to grow green manures and then control them with herbicide, mower, stalk chopper, roller or undercutter bar to leave a mulch on the soil surface in situ.  This can be very successful with suitable crops such as tomatoes, sweetcorn, pumpkin, squash, cucumbers and some beans.  The mulch is often irrigated to improve the nutrient release from the mulch material.

The method is still being experimented with for New Zealand conditions but if practiced right can result in a zero tillage crop of the aforementioned vegetables.  The soil benefits from reduced tillage, added organic matter, and other benefits as mentioned previously that accrue to a soil mulched with organic material.

The green manures grown that can be mechanically mulched include hairy vetch and other winter legumes, subclover, lupin and cereals such as rye, triticale, wheat and oats.  In some cases a winter kill may be sufficient for leaving a mulch of green manure that can be planted into (e.g. fodder radish or oats as long as the winter is very severe).  In other cases the natural death of annual plants such as subclover (in mid summer) may be suitable for producing a mulch and planting into.

