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Introduction

This Leaflet is based on the PACARes research Article 3(1) of the Implementing Rules (No. 889/2008)
review “Compost: the effect on nutrients, soil states that “where the nutritional needs of plants cannot
health and crop quantity and quality”. It is intended tobe met by measures provided for in Article 12(1) (a),
provide a short practical guide on what compost is, wha(b) and (c) of Regulation (EC) No. 834/2007, only
it does and when to use it. fertilisers and soil conditioners referred to in Annex |
) ) _ to this Regulation may be used in organic production
Article 12(1) (b) of the new EU Organic Regulation and only to the extent necessary. Operators shall keep

(No. 834/2007) states that “the fertility and biological documentary evidence of the need to use the product.”
activity of the soil shall be maintained and increased by

multi annual crop rotation including legumes and other The Annex permits, amongst other thingyg use of :
green manure crops, and the application of livestock
manure or organic material, both preferably composted?
from organic production.”

Composted animal excrements, including poultry
manure.

Figure 1: CMC ® composting using a Sandberger turner. ¢+ Composted farmyard manure (i.e. with bedding).

¢+ Composted or fermented mixture of vegetable matter.
¢+ Composted or fermented household waste.

All this is rather dry, but has been included in
this Leaflet to illustrate the boundaries set out in the
prevailing organic legislation.

There is a clear emphasis on the use of composting
wherever bulky organic materials are used, although the
Annex does also contain a reference to farmyard
manure, i.e. non composted by implication.

Gﬂs Technical Leaflet is one of a series commissioned and prepared by the Institute of Organic Training & Advih
(IOTA) as part of its Defra-funded PACARes (Providing Access, Collation and Analysis of Defra Research in the organic
sector) project. The PACARes project aims to improve awareness and uptake of organic research by farmers. For more

information go to www.organicadvice.org.uk/pacares.htm

The Leaflets aim to provide a summary of the key practical recommendations for organic farming,

drawing on the findings of research including IOTA’s own Research Reviews commissioned for the

PACAREes project. Other Leaflets in the series include: Dairy Cow Nutrition, Financial Management d ef ra
Qr Organic Farms, Nutrient Budgeting, Organic Beef and Sheep Nutrition and Soil Analysis. et for Enronman /

Food and Rural Affairs
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There is no reference to sewage sludge which meansRrocesses used in the UK
is not currently permitted. In the UK there has bedle lit . .

. . . . . _Passive composting
experience of working with fermented organic materials,
such as those that have passed through an anaerofpige stacking of material (often manure or mixtures af m
digestion process, so reference will not be madestoth  nure and other organic materials) in heaps, windrows, etc

without turning until a measure of breakdown is achieved.
In the case of composted household waste there have

. . . . Ftull breakdown can take up to 2 years and in the great
been few, if any, instances of it being used because of = . . i .
majority of cases only partial breakdown is achieved before

issues relating to the possibility of GM residues in the _ , . _
it is applied to the land. This essentially passive approach

waste stream. L . .
can be seen on the majority of organic farms thanks in par
This Leaflet will deal with the materials that are into an acceptance by certifying bodies that it breaks down
current use in the UK. sufficiently over 6 months for the material to be regarded

as ‘composted.’
Definitions
Open windrow

Materials _ .
The most common approach to active on-farm composting

Compost adopted in the UK. Windrows are long narrow piles formed
by front bucket machines (tall windrows) or specialised
turning machines (low wide windrows). The composting

ing, that has' peen sanitised and stabilised and thBEriod takes between 12 and 20 weeks with regular turning
confers beneficial effects when added to soil and/or useg re-mixing. There is no particular protocol for how

in conjunction with plants.

Solid particulate material that is the result of compost

frequently the compost is turned, nor is there any particula
Composting prescription for feedstock materials.

_ ' . ) In-vessel composting
Process of controlled biological decomposition of biode-

gradable materials under managed conditions that afeepresents a group of composting systems that share the
predominantly aerobic, the respiration of thermophiliccommon feature of enclosed containers, bins, tunnels, etc.
compost organisms raising temperatures and producingith a controlled air supply that can take the raw maiteri

a compost that is sanitary and stable. through the active composting phase in around 14 days.
Maturation is typically carried out in piles or windraws
These systems generally give rise to higher quality aisd les

tree cuttings, branches, grass, leaves (with the exceptiéggular use in organic agriculture.

of street Sweeplngs), sawdust, W(_)Od chips and Oth&ky¢rolled Microbial Composting® (CMC®) System
wood waste that is not treated with heavy metals or

organic compounds. A development of the open windrow process, described
above, by the Luebke family in Austria. It is a covered
windrow system that produces finished compost in 6-8

Green and wood waste

Manure

bedding. to include a balance of well-structured materials veith
overall carbon- nitrogen ratio of around 30. Typically this
Slurry will include a proportion of nitrogen-rich green material

such as grass cuttings, crop wastes, etc. along witlb-a pr
Consists of dung, urine and water with only smallportion of carbon-rich material such as shredded hedge
amounts of bedding. prunings. A small amount of clay or clay rich soil can be
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added to assist the buffering of pH and labile nutrientsFigure 2: Turning compost by hand after 6 weeks.
and a starter culture used to establish a desirable popula
tion of micro organisms. The other key area of ns
the close monitoring of temperature, moisture conte

temperature and GCemission levels. This is clearly a [ /
resource intensive system but it does give a relativel§&
uniform product within a relatively short period of &m

Results from research

It is clear from the Research Review and the other€
reviews and papers it considered, that the use of com-
post in the sense of the full definition has considerable
potentlgl for improving soil chemical and physical with this approach in principle, but it should be recog-
properties. These effects are not always demonstrated

_ h act _ o K I nised that stacking such material in the open carries a
N EVeryresearch project reviewe .ut ta'en overa considerable risk of nutrient losses through leaching
we can see a range of useful benefits. It is also tree cas

and/or volatilisation.
that some assumed benefits do not manifest them-
selves; the use of compost to provide significant quan- This in turn carries considerable implications for envi-
tities of available nitrogen is a case in point. ronmental pollution not to mention the loss of useful
nutrients (K and N) from the system. The method has
A number of conclusions can be drawn from the the very real benefit of being cheap and to some extent

research projects considered in the Research Review, buﬁ optimises the recycling of nutrients (those that are not

this Leaflet will focu§ on those aspects that. arpraf:tl-. lost) around the farm. For these reasons, it is unlikely to
cal use and/or benefit to producers and advisers Jiithis be replaced by other methods on many farms.

be an attempt to distil those aspects that are of lobrae-

fit from the wide body of work that has been carried out Potassium and Phosphorus

and also to provide some guidance on what could be seen

as the negative aspects of compost use. The application of compost is likely to provide useful

amounts of potassium and phosphorus, but it is clear

Many producers believe that they are producing from the work that has been reviewed that its contribu-

composts when all they are doing is stacking manure, tion to available nitrogen status is moderate at beg. It

uncovered for a period of time and with perhaps possible to provide sufficient nitrogen for an annual crop

a single turn of the heap. There is nothing wrong pyt the quantities of compost required risk the over-

application of phosphorus and potassium. Management

\ of the composting process is crucial to maintaining the

potassium status of the final product.

/Recommendation

In situations where stacking is seen as the easiest
and cheapest way of managing manure, considera-
tion should be given to covering the heaps with
breathable covers such as Gore-Tex® or to the use

Potassium does not get bound to any great extent dur-
ing the composting process and is therefore always pre-
sent in a soluble form. The key to preserving useful

of redundant farm buildings, if available. guantities of potassium, often a limiting factor inamg
systems, is the prevention of leaching and again the use
K / of covers should be considered to prevent losses via this

route. It should also be noted that compost made with a
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Recommendation

In an ideal world, producers would take complete
control of the composting process and the
feedstock used. The process would be managed
to minimise potassium losses and rock phosphate
included in the feedstock where soil phosphorus
status is particularly low.

It is important that an accurate assessment of
soil nutrient status is available if the best judge-
ments are to be made in terms of quantities to be
applied (to prevent excessive phosphorus accumu-
lation for example).

Stockless cropping operations should seriously

regular turning of the heaps or windrows and ensuring
that the feedstock is finely shredded where possible.

The requirements for initial preparation, regulaninog
and close attention to monitoring all add significantly
to the cost of production. In general terms, the practi
ners consider this to be money well spent as they are
convinced of the benefits and the advantages over stacked
manures. Many claims have been made for such
composts, especially the CNIL derived materials but it
should be clearly understood that these have not all bee
confirmed through research, past or current.

Benefits from the use of compost

It is however quite clear that compost can confer a

consider the use of fresh grass and straw based
composts as a way of addressing the potential
potassium deficits that can build up in such sys-
tems in the absence of animal manures.

range of benefits on soils and cropping systems. These
include positive effects on a range of beneficial
micro-organisms, soil physical properties and, as seen
above, the nutrient status of the soil. Some of these
benefits are clear cut, others less easy to demonstrate. It
combination of grass and straw can contain twice thés also clear that the variable nature of the materials
potassium of chicken manure. described as compost in the range of projects and trials
] ] . covered by the various reviews, means that many of the
A case has been made in the literature for CalICUIatm%ositive benefits cannot always be demonstrated. There

compost inputs on the basis of the impact on P status .
id the build ; hosph are also a number of papers that refer to the negative
to avoid the bulld up of excess pRoOSPhOrUs OVelyqo .o o goi properties, crop yields, etc.

time. On the other hand, the mixing of rock phosphate

with the compost feedstock is likely to incredése A further conclusion to be drawn from the large body of
solubility and hence phosphorus availability in situa-work is that while most positive effects can be demon-
tions where available soil P is very low. This kind of strated following one application of compost, it is the
approach is only possible where the compost is madeegular and continuing applications year on year that
on-farm, i.e. where there is total control over both procesbring lasting change to the system. This is particularly
and materials.

Compost management

A minority of producers are using a more disciplined
approach to on-farm composting. Some are working to
biodynamic principles, some are using t@MC®
approach and others have developed their own approac
working from first principles. In the first two examples
the requirements are laid out in some detail and close
observance leads to the production of a consistent ant
easily handled product.

In the ad hoc category good results can also be
obtained by paying attention to carbon-nitrogen ratios,

Recommendation

Producers that buy in compost in the form of green
waste compost or other types of compost accept-
able under the organic standards can gain some
assurance of product nature and consistency from
the fact that the great majority of materials are pro-
duced under the PAS 100 standard.

That said, analyses of the materials concerned
should be undertaken to see if the pH, nutrient
status, etc. are appropriate to the soil type and
cropping system concerned.
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true when considering the effects upon soil organic mattéiable 1: This table has been adapted from Ott (1996) by

levels, cation exchange capacity, structural stability, etc Litterick et al. (2003) and illustrates the kind of factors
that should be taken into account when considering

Com post versus manure whether to stack or fully compost available manure.

This Leaflet has focused on compost but in the cour
of assessing the available literature it has been thear
the use of manures also has many beneficial effects
some cases, the farmer or grower has the option of deg

ing whether to use farmyard manure or whether to cor Aim of application Increase soil Provide
post the material (Table 1). It should also be acknow organic matter  nutrients
edged that what many farmers regard as compost is aq

ally stacked manure; there is no way it can be regard
as compost according to the definitions listed above.

Soil type Sandy Clay

Crop rotation High proportion Low proportion

As a general summary, manures can be regarded
of legumes of legumes

having higher available nutrient levels especially nitrg
gen and an organic component that is more susceptiblg Crop specific needs:
breakdown. This can make it more useful in sustainir]
crops that have a relatively high nutrient demand.

Time to maturity Long Short

These are clearly generalised conclusions and woy
not all apply in the same situation. They neverthele
provide a useful summary of the kind of issues to be co
sidered when planning the fertility management of
cropping rotation. The use of plant-based composts th Organic matter Yes No
are found in stockless systems would have more in coj2ccumulation
mon with the composted farmyard manure than with th
stacked farmyard manure.

Nutrient demand Low High

feedstock. If the objective is to deliver nitrogen festilit
There is clear potential for the use of compost inf0 @ demanding crop then compost of whatever kind
organic systems to improve the overall condition of theShould not be the material of choice.

soil, its biology and its ability to supply nutrients to In a mixed organic farming system where livestock
the crops grown. It should not be assumed however th%tnterprises are important, the use of non-composted

all composts will do t.he same thing and an assumption, on-aerated materials can be appropriate especially
that because a material has been produced by a COMPORfaere replacing nutrients removed by forage cuts. In
ing process it will be good should be avoided. IVIUChmost other systems, a degree of treatment including

will depend on what has been compqsteq, hOWstacking should be seen as advantageous, providing steps
the process has been managed and the objective of tg?e taken to minimise losses during the storage and

application. breakdown phases.

An absolute key is being able to use material that iiJ
consistent in its properties (physical, chemical and bio-

logical) and is also able to provide maximum benefit ©0aqyisers and producers need to look at a range of factors
the production system. Clearly, compost produced onp, the system before deciding on the most beneficial
farm working to a clearly-defined system such asypproach in the management of bulky organic materials.
CMC® is likely to deliver on both of these issues, al- 5ol type and basic fertility profile should both be key
though it will of course also require consistency in théfactors. Where the soil is light, relatively netri poor

se of Compost
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and of low organic matter status, compost or fullpn-farm systems may not always justify the cost of
composted manure should be the material of choice groduction. However, research does show that compost
helping to build up the soil over the medium to long terrhas the potential to improve almost all relevant soippro

It may also be the case that some additional fertilitthe erties and it therefore can be particularly useful for high
form of stacked manure and/or proprietary materials maglue vegetables, fruit and protected crops.

be required in the short term.

If working with a soil of medium to heavy texture that is
well structured and has a good basic fertility profile, then
the approach taken can be more flexible. In these situa-
tions, manures are likely to give the greatest benefit,
though compost use should be considered in the interest of
future cropping plans.

All of this must be taken in the overall context of the
standards that “the fertility and the biological activitly
the soil must be maintained or increased, in the first-
stance, by the following points:

(@) cultivation of legumes, green manures or deep-
rooting plants in an appropriate multi-annual rota-
tion programme.

(b) incorporation of livestock manures from organic
livestock production in accordance with the provi-
sions and within the restrictions of paragraph 7.1
of part B of this Annex.

(c) incorporation of other organic material, composted
or not, from holdings producing according to the
rules of these Standards.” (Defra, 2006).

The other key aspect surrounding decisions relating to
the use of compost is that of cost and there should be a
commitment to examining the cost-benefit analyses of
various approaches. This can be quite fraught as
controlled windrow systems require high capital and run-
ning costs that may not necessarily be reflected iolates
yield increase or tangible improvements in crop quality.
Supporters of such systems (e.g. GRIC remain
absolutely convinced that the production and use of such
compost brings a range of benefits to the whole farming
system that do not necessarily affect the bottom line, at
least in the medium term.

In summary, the effectiveness of compost is closely
related to its ingredients, management and consistency.
Achieving that consistency through highly controlled
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/ IOTA is an independent, professional body for trainers, advisers and other extension workers involved \
in organic food and farming.

For more information on IOTA’s work and how to become a member, visit our website at
www.organicadvice.org.uk or contact us using the details below. If you are looking for an experienced organic
adviser we now have a database of accredited organic advisers on our website.

Institute of Organic Training & Advice, Cow Hall, Newcastle, Craven Arms, Shropshire SY7 8PG
www.organicadvice.org.uk / iota@organicadvice.org.uk / office: 01547 528546 j
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