Mixed Cropping Strategies for Organics

with Special Reference to Linseed

Potential Positives and Negatives of the Two Phases of Mixed Cropping

The aim in mixed cropping is to maximise the positives as much as practical, using each phase to improve the overall outcome of the farming system.  This includes direct economic outcome as well as sustainability of the system.

Potential Positives of Cropping

Increased Income

Chance to control some pasture weeds and pests



Potential Negatives of Cropping

Cultivation

Nutrients Exported



Potential Positives of Pasture

Soil Organic Matter levels improved

Soil structure improved including drainage and moisture retention

Nitrogen fixation relatively efficient from clover

Deep rooting species such as chicory in the pasture mix good for drainage and nutrient efficiency

Earthworm activity improved

Soil biological activity stimulated

Better accessing of mineral resources included applied mineral fertiliser (e.g. RPR)

Livestock leads to diversification of income

Reducing levels of annual weeds

Outcompeting many perennial weeds



Potential Negatives of Pasture

Low Income

Low diversity of income

Removal of hay/silage would be one of the worst loss of nutrients than from most crops

The mixed cropping regime provides the best of both worlds.  Income from cropping is significantly greater than would be achieved running livestock only and the pasture phase “rests” the soil, building up soil organic matter levels again, replenishing available nitrogen and aiding the utilisation of mineral fertilisers such as RPR (reactive phosphate rock).  

It is important to note that there are diminishing returns for each extra year of pasture in terms of effect on soil quality and available nitrogen.  This further pushes the optimum land use choice towards including cropping as a regular part of the farm cycle to take advantage of the economics while still sustaining soil condition and fertility.

What is Limiting the Clover?

The legumes in the pasture phase (mainly clover) and any legume green manures are the source of biologically fixed nitrogen that push the whole system along.  Fertiliser strategy should therefore focus on being able to grow that clover (and other legumes) as well as possible.

White clover only herbage test

One of the best ways of assessing just what is limiting clover growth in the pasture phase is to take a whit clover only herbage test.  Major and trace elements can then be checked.  Usually if there is a limiting nutrient it will be having an affect on clover rather than the grass component (though grass are often more sensitive to nitrogen deficiency as clover can fix nitrogen).

Green Manures 

In cropping rotations, there are many benefits from including green manures.  The varied benefits are listed below and from any single green manure species or combination of two or more species, it will be possible to achieve several of these at once.  There are some alternative names for green manures that partly reflect the aims of the crop.  “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 meaning 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).  “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 crop like mustard and buckwheat or very tall crops like ryecorn and triticale).  “Restorative crop” places emphasis on soil structure (perhaps with a fibrous rooted grass component).

The Benefits of Green Manure Crops

Benefit

Nitrogen fixation

Protect soil surface from rainfall and drying

Prevent erosion

Preserve soil surface organic matter and microorganisms from UV damage

Maintain or improve soil structure

Improve soil depth and drainage

Reduce susceptibility to leaching (N,S,Ca,K)

Return leached nutrients

Access nutrients from lower soil profile

Provide readily available nutrients to the next crop

Trap cropping of soil pests

Weed Control

Conservation Biological Control of Plant Pests

Green Manures and Organic Matter 

Most green manures will have no significant direct effect on soil organic matter levels.  They should be more considered as soil protectors and conditioners and as a source of relatively fast release nutrients to the following crop.  Indeed some green manures may be so good at decomposing that more organic matter will decompose than was returned to the soil.  In many cases such a green manure crop would be best mixed with another compatible species whose nutrients are slower to be released.

Nutrient Requirements 

Nitrogen is one of the most potentially limiting nutrient for linseed.  (Note that in conventional production of linseed, excess nitrogen should be avoided to reduce chance of lodging).  The aim is to provide for the nitrogen requirement by growing good clover containing pasture and/or nitrogen fixing green manure prior to growing the linseed.

The pasture phase (and some green manures) is also an efficient time to apply many of the organically allowable mineral fertilisers especially RPR (Reactive Phosphate Rock).  The roots of grass and lupins are particularly effective at accessing phosphorus from RPR.

The amount of fertiliser applied should at least replace nutrietn s taken off in produce.  The pasture phase creates little drain on nutrients though some crops can remove significantly more in produce.  Fortunately linseed removes comparatively small levels of nutrients and also has a small fertiliser requirement.  Phosphorus is the main element to address and the amount removed by a linseed crop is probably around 5 kg/ha.

To be able to get away with only replacing the amount of phosphorus removed by linseed, other crops and livestock, the system needs to be as efficient as possible.  The inclusion of deep rooting species such as chicory in the pasture and/or green manure phases is advantageous.  There can also be the strategic use of biological fertilisers and or foliar nutrients.  Soil pH should be optimised (around 6.0 to 6.4) and available calcium can be improved through moderate use of limeflour (e.g. 20 to 200 kg/ha per annum).

Attention should be paid to the balance of base cations (calcium, magnesium, potassium and sodium).  Magnesium limitations will usually be seasonal caused by excess potassium mostly in spring.  On the other hand, potassium limitations may arise over time as significant quantities of this nutrient can be exported in crops (and hay/silage sold) – potassium requirements should be monitored.

Trace elements may be of benefit with a major aim being optimising the performance of clover and other legumes in the rotational system.  There may also be trace element requirements for linseed. 

How Many Years Under Pasture?

Excellent pasture leads to excellent crop.  Good pasture for at least 2 years leads to good crops in following one or two years and is sustainable for four years if good nitrogen fixing cover crops are used in between summer cropping.

Pasture generally needs to be in for at least 2 years to fix soil structure again and build up resources (especially nitrogen) for the coming crops.  After 3 years the positive effect on soil structure has less and less effect as pasture soil is already in a good enough condition.  It is important for the pasture to be in as good a condition as possible with good clover levels. 

