Horticulture and Livestock

The European concept of ideal organic agricultural system integrates the crop production with livestock.  The antithesis is perhaps the growing of intensively housed livestock in a location far removed from the source of feed concentrate.  In this scenario, much transportation is involved (fossil fuel issue), the livestock system is left with a waste problem of manure and the area growing feed requires brought in fertiliser to maintain production.  Most New Zealand livestock farming systems (with notable exceptions of poultry and pig) are pasture based with far greater efficiency of nutrient recycling.  Mixed cropping is also common but the use of livestock within intensive horticulture is more limited.

Pasture Phase in Horticulture

Part of the aim of including livestock in horticultural systems is to allow a significant period in pasture to allow restoration of soil organic matter levels, improvement of soil structure, soil fertility and build up of nitrogen after several years of cropping.  The specific benefits of a pasture phase can be attributed to different groups of plants included in the pasture….

Grass component

Fibrous root systems improve soil friability (some species are better than others but most pasture species in New Zealand are excellent)

Excellent at building up soil organic matter as the roots decompose

Efficient root systems access soil minerals better than many other plants improving availability of locked up elements (e.g. phosphorus) and minerals contained in soil parent material and rock fertilisers relying on weathering for release.

Presents a large bulk of nutrient rich shoot material, which will feed crops following eventual cultivation.

Note:  A variety of grasses can be chosen to complement each other, grow more dry matter at different times of the season, lessen the likelihood of toxic problems from one species.  Good herbleys will often contain persistent, soil structure improving perennial ryegrass, drought resistant, livestock enhancing cocksfoot, deep rooting, grassgrub resistant Phalaris (small component to avoid alkaloid toxicity problems), palatable, nutritious tall fescue and timothy.

Legume Component (e.g. white clover, red clover, lucerne)

Biological nitrogen fixation to provide the pasture with the vast majority of nitrogen required

Capable of also providing bulk of nitrogen required for subsequent crops

Some deep rooting legumes (e.g. lucerne) also improve soil structure, drainage and access to leached or subsoil nutrients

Some more fibrous rooted legumes (e.g. lupin) improve soil aggregation/friability and soil biological activity including earthworms

Note: Within the clovers, diversity is recommended to complement each other in dry matter growth periods and persistance under different conditions.  Usually at least two varieties of white clover and one of red.  Subclover may be useful in some situations including dry areas.

Forb Component (flat leaved, spike rooted weeds e.g. chicory, plantain, dandelion)

Improvement of soil structure

Better access to and surface presentation of metal trace elements including copper and zinc from low in the soil profile

Earthworm Numbers

One of the general benefits of a pasture phase is also a restoration of earthworm numbers (partly due to the rest from cultivation) and a general boost in soil microbial levels.  Livestock can also be used to solve particular problems.  Sheep can graze out twitch/couch grass (Agropyron repens) rhizomes in tilled soil.  Pigs can deal with difficult waste materials or clean up areas and even “plough”.  Horses or some cattle (more feed efficient than horses but generally slower working) can of course, with some skill, be used for pulling draught implements, which may fit into some organic systems as a full or partial replacement of fossil fuel run tractors.

Time Scale of Soil Improvement Under Pasture

The restoration of soil organic matter levels, soil structure and all these other benefits usually require a two year period (e.g. four years cropping followed by two years restorative pasture) and some organic systems opt for three years matched by a subsequent three years cropping or even four years pasture/two years cropping.

Inclusion of Livestock in Horticultural Systems

Livestock mean that immediate productive use is being made of a pasture phase at the same time as the restorative benefits to the soil are accrued.  A concern voiced regarding a lack of livestock in the system is that the animal is important for the cycling of nutrients.  In Module 3, the important role of the earthworm in aiding nutrient cycling was discussed.  Above the ground, large livestock do a similar job of dealing with vegetation with pasture and even “waste” products (troublesome crop residues etc) producing not just liveweight gain or milk production but also a very useful substance – manure.  

The high nitrogen content of animal manure and other properties that lead to fast breakdown make it a valuable material for efficient composts and provision of relatively quick release nutrients where required.  Farm Yard Manure (FYM) is a more concentrated and perhaps efficient way of applying fertiliser material than the vegetative material itself and will not cause the nitrogen drawdown or temporarily plant toxic effects that some plant materials may do when placed in or on the soil.  While there are ways around the lack of livestock in a system (and the reliance on soil biological activity and wild birds), there are definitely good system attributes of including livestock in the system.

If livestock are not included in a horticultural operation, other options for soil and fertility management include.

· A mixed herbley restorative pasture without grazing livestock (will require mowing)

· The use of green manures and catch crops

· The use of mulching and compost materials from outside sources or from set aside areas

· The use of brought in fertiliser material

The pasture phase can be seen to better fit the ideal for organic agriculture, reducing the requirement for brought in materials and fixing soil condition as an intrinsic part of the system.

Compatability

Not all farming systems lend themselves to the easy inclusion of all species of livestock.  Some of the potential for livestock in farming systems are described below.

Market Gardens: Can definitely include bees (to increase pollination and yields as well as provide honey and other products), ducks and geese and in some cases, pigs and chickens

Broad Acre:  As a mixed cropping system, could include all classes of livestock

Small Fruit: Should have bees, can have ducks and geese and possibly chickens

Orchards: Should have bees, geese are the traditional species used for understorey and between row management, ducks and chickens can also have a role, may be scope for pigs (including utilisation of windfalls etc), sheep (including tidy up of orchard leaf litter) and dairy  

Pasture Farms: Can include all classes of livestock

Wetlands: Probably not sheep and maybe restricted inclusion of cattle and chickens

