TECHNICAL GUIDE FOR
IMPLEMENTATION
1

LIFE15 CCM/ES/000032

TECHNICAL GUIDE FOR
IMPLEMENTATION
3

LIFE15 CCM/ES/000032

TECHNICAL GUIDE FOR
IMPLEMENTATION

4

5

Innovative management of grapevine pruning to reduce
greenhouse gas emissions and improve agricultural soils

CONTENT

6

I. INTRODUCTION

9

II. BASIC CONCEPTS

11

		II.I

CLIMATE CHANGE AND THE EU LIFE PROGRAMME

12

		

WASTE AND CIRCULAR ECONOMY

13

II.II

III. IMPLEMENTATION OF ACTIONS

15

		III.I. PRELIMINARY ACTIONS

16

		

III.II. LOGISTICS PLAN

16

		

III.III. PLOT SELECTION

18

		

III.IV. SELECTION AND LOCATION OF COLLECTION POINTS

19

		

III.V. LOCATION OF COMPOSTING AREA

19

		

III.VI. OBTAINING PERMITS AND LICENSES

21

		

III.VII. CONSTRUCTION OF THE TRANSFORMATION AREA

21

		

III.VIII. VINEYARD PRUNING MANAGEMENT

22

		

III.IX. CANE COLLECTION

23

		

III.X. PRUNING COLLECTION AND TRANSPORTATION TO

		

INTERMEDIATE POINTS

23

		

III.XI. CRUSHING OF CANES AND TRANSFER TO THE COMPOSTING SITE

24

		

III.XII. COMPOST PRODUCTION

25

		

III.XIII. COMPOTING SYSTEM

25

		

III.XIV. COMPOSTING PROCESS

27

		

III.XV. COMPOSTING PROCESS MANAGEMENT

28

		

III.XVI. SCREENING AND OBTAINING THE FINAL PRODUCT

34

		

III.XVII. COMPOST APPLICATION FERTILISATION

36

IV. ORGANIC SUBSTRATE OBTAINED FROM COMPOSTING

39

V. BENEFITS OF IMPLEMENTING THE MANAGEMENT SYSTEM

44

VI. INFORMATION AND CONTACT

49

VII. BIBLIOGRAPHY

53

7

I
INTRODUCTION

8

9

The LIFE Sarmiento project aims to demonstrate how an innovative
solution to manage vineyard pruning waste can reduce environmental
impact compared to the current management model based on burning,
while improving the soil, valuing waste and converting it into a by-product.
LIFE Sarmiento is co-financed by the European Commission through the
LIFE programme (Climate Action sub-programme). Its objectives are to
significantly reduce CO2 emissions and improve climate governance with
new land-use practices that increase vineyard performance, slow down
soil degradation and improve resilience and biodiversity in arid areas.
The approach consists on recycling pruning remains as an improved
compost with different functions (as organic fertiliser or as growing media)
so that the principles of Circular Economy are applied, in anticipation
of a more restrictive legislation regarding the disposal of agricultural
waste. In addition, amended soil becomes more resistant to climate
change, improving its fertility, which translates into better harvests.

II
BASIC
CONCEPTS

Hereafter, the key elements of LIFE SARMIENTO project as climate change, the EU LIFE Program or the Circular Economy
and waste will be presented.

II.I
CLIMATE
CHANGE AND
THE EU LIFE
PROGRAMME

The United Nations Framework Convention on Climate Change defines the phenomenon in its article 1 as a “change of climate which is attributed directly or indirectly to human activity that alters the composition of the global atmosphere and which
is in addition to natural climate variability observed over comparable time periods.”
The potential impact of climate change is enormous, with predictions
of drinking water scarcity, major changes in conditions for food production and
an increase in death rates due to floods, storms, droughts and heat waves. In
short, it is an environmental issue with deep economic and social consequences.
In Spain, especially in the hottest regions, it is estimated that the impact of climate change will be:

II.II
WASTE AND
CIRCULAR
ECONOMY

Circular Economy is an economic concept that interrelates with sustainability and aims to maintain the value of products, materials and resources for
as long as possible, while minimizing waste generation. The goal is to implement a new economy —circular instead of linear— based on the principle of “closing the life cycle” of products, services, waste, materials, water and energy.
The LIFE Sarmiento project applies the principles of Circular Economy, anticipating more restrictive legislation and applying new leading technologies.

> Increase in temperatures: longer periods of drought and greater number of
heat waves.
> Rainfall: progressive decrease, the trend being clearer from the second half
of the century. In this period and for the southern third of the Iberian Peninsula, the reduction is estimated to be between 20% and 30%.
> Loss of water availability, especially in regions where it is most scarce. The higher the temperature, the higher the evaporation rate of water bodies.

Preventing the dangers of climate change by reducing greenhouse gas emissions
is a priority for Europe. The LIFE Programme is the funding instrument of the EU for the
Environment and Climate Action. LIFE Sarmiento is developed within the sub-programme “Climate Action” – Mitigation of Climate Change, and its main objective is to contribute to the implementation of an environmentally-friendly technology that helps in
minimizing the impact of climate change on our territories.
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European map of
suitable areas for grape
cultivation in 2050.

III
IMPLEMENTATION
OF ACTIONS

This section will explain the implementation of the solutions
proposed during the LIFE Sarmiento project for recycling vine
pruning remains and obtaining valuable compost that improves the resilience and yield of vineyards.

III.I
PRELIMINARY
ACTIONS
III.II
LOGISTICS
PLAN

The preparatory actions for the implementation of the LIFE Sarmiento composting system need the definition of the logistics plan, the obtaining of
required permits and licenses and the preparation of the transformation area.
The logistics plan for managing pruning waste in vineyards is the essential tool
for the correct implementation of the whole system and to determine its supply chain, as
well as the actions aimed at achieving its economic and environmental viability (reduction of GHG emissions).
The logistics plan can be defined as the strategy that aims to analyse the activities involved during the process of managing vine pruning debris, from its generation to its arrival at
the transformation point (composting plant).

Elaborating a logistics plan that correctly adapts to the inherent characteristics of the wine-growing area to be managed requires a prior characterization of the factors that will influence this management, such as the total area to be covered, the topography and distance
between plots, the availability of storage and crushing areas and the location of the composting site. Based on this, collection points and routes will be defined.

The following figure shows an outline of the main stages of the pruning management system used by the LIFE Sarmiento project.

Therefore, different decisions must be made in order to design the logistics plan:

These activities are closely linked to each other, so it is essential to correctly
study each of the different logistic areas related to the plots where pruning remains are
produced, the intermediate collection points (if deemed necessary), the necessary equipment and the physical distribution of the debris, in order to achieve an effective management of the whole system.
According to the experience acquired in LIFE Sarmiento, a model is established
based on the collection and crushing of waste at intermediate points and subsequent
transfer to the composting site.
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These activities are closely linked to each other, so it is essential to correctly study each
of the different logistic areas related to the plots where pruning remains are produced, the intermediate collection points (if deemed necessary), the necessary equipment and the physical
distribution of the debris, in order to achieve an effective management of the whole system.
According to the experience acquired in LIFE Sarmiento, a model is established based on the
collection and crushing of waste at intermediate points and subsequent transfer to the composting site.

> Strategic, planning or long-term decisions that affect the definition of the
production structure.
> Operational decisions, in the medium and short term. These contemplate
the specification of products, qualities, quantities, deadlines, costs, etc.
> In addition to the activities related to provisioning, manufacturing and
physical distribution, we will also include in the logistics plan the decisions
regarding the location and size of the facilities in which the activities will be
carried out.
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LIFE SARMIENTO
vineyard pruning
management system.

III.III
PLOT
SELECTION

Selection must be made according to the physical characteristics of the vineyards. The area to be managed, the ownership structure of the plots and their
average size must be analysed in depth. It is recommended to select groups of
plots that are close to each other in order to reduce transportation distances.
A key factor to take into account is the availability of canes, which depends on the common pruning practices of the area, as it will strongly influence collection logistics. Other
factors to consider are:
I. Included plots
II. Total area
III. Location
IV. Possibility of establishing a nearby collection point
V. Accessibility

III.IV
SELECTION
AND LOCATION OF
COLLECTION
POINTS

The pruned canes stacked in the plots have a very high volume / weight ratio. To avoid unnecessary CO2 emissions from transportation, intermediate collection points are set in wastelands or fallow areas, centred between groups of selected plots so that they are not more than 4–5 km away from any of them. At these
points the canes are crushed, so that their volume is reduced up to 80%, which
makes their transportation to the composting area environmentally sustainable.

III.V
LOCATION OF
COMPOSTING
AREA

The location of the composting site must be decided together with the selection of
the vineyard area to be managed. It is recommended to locate the composting site not too
far from the plots.

For the initial estimates and as a planning support system, it is convenient to record the data for the plots to be managed, that is, their distribution by location and area:

The method used in LIFE Sarmiento is outdoor open-pile composting, but this can
be adapted depending on the requirements of each area.

Likewise, for the location of the plots it is recommended to use geolocation system, such as Goolzoom, Google Maps, etc. The following is an example of plot mapping
using the Google Maps geolocation system, as was used during the plot selection phase
of the project.

In the case of this project, it was necessary to build a concrete slab to avoid possible
contamination of the soil by leachates, since the compost must be humidified periodically
to maintain the right humidity ratio.

The geolocation of both the plots and the planned collection points will be very
useful for the optimization of transportation routes and to subsequently know the mileage, the time spent, the fuel consumed and the emissions generated. These variables
should be analysed during the implementation phase in order to optimize the logistics
plan in subsequent years.

It is also important to consider the local rainfall regime. In wet regions, a covered
facility is recommended to protect the material from excess humidity.
The dimensions of the composting site must be adequate for the volume of waste
to be managed. In the case of LIFE Sarmiento the concrete slab of 20 by 20 m was designed
for a peak of waste production coming from 750 ha.
Distance between the vineyard plots and the composting site should be as small as
possible. Also, it is recommended to avoid protected areas in order to simplify and speed up
the permit process if this was necessary for the composting activity.

18

Geolocation of LIFE
Sarmiento plots with
Google Maps.
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These are the criteria to consider during the site selection process:
Legal constraints, prohibitions or restrictions:
> Land ownership.
> Protected areas.
> Legislation.

III.VI
OBTAINING
PERMITS
AND LICENSES

Operating conditions
> Transportation conditions: existing roads or tracks, their quality and
distance from waste origin.
> Existing infrastructure (water supply).
> Facility area and extension possibilities.

Depending on the area chosen for the location of the composting site, it may
be necessary to obtain different permits and licenses for processing the pruning waste. Permits and administrative procedures will be also determined by the administrative region where the system will be implemented.
Therefore, before implementing the vineyard pruning management system, it is
advisable to request information about the necessary permits according to local regulations.
As an example, the procedure followed for obtaining the required permits and
licenses for LIFE Sarmiento is described below.
The project is developed in the town of Bullas, located in the Autonomous Community of the Region of Murcia (Spain). In this case, two public bodies were in charge of
the permitting processes related to the activity of composting waste from vine pruning.
On the one hand, the Autonomous Community allowed the activity by issuing a Sectorial Environmental Authorization without Environmental Impact Assessment, which includes waste management, atmospheric emissions and soils. This authorization was
delivered by a single resolution. On the other hand, the Bullas City Council issued an Activity and Work License for minor construction work, necessary for building the concrete
slab at the composting site (within the facilities of the Ntra. Sra. del Rosario Cooperative).

Environmental criteria
> Existence of important biotopes.
> Landscape impact.
> Distance to populated areas.
Investment and operation costs
> Investment costs depend essentially on the technology to be used. LIFE Sar
miento has tried to implement technologies with low investment and operating costs.
The following table shows the estimated infrastructure and compost production
costs in the project:

III.VII
CONSTRUCTION OF
THE TRANSFORMATION
AREA
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Infrastructure and compost
production costs. Source:
LIFE Sarmiento

Cost breakdown

Cost (€)

Amortisation (5 years)

Infrastructure costs (€/m²)
Concrete floor or slab (1 m²/ha)

12

2.4

Watering system

2.5

0.5

Temperature/humidity probe

0.5

0.1
3 €/ha año

Compost production costs (per m³)
Fuel and consumables for composting

3.3

Staff costs

3

Maintenance and fixed costs

2.4

Administrative costs

1.2

Pruning debris and final product transportation

6

Equipment amortization

2.3

Other costs

1.9

Consumables for microorganism production

4

Microorganism purchase

3

Total Cost

27.1 €/m3

0.027 €/l

The adaptation of the composting area consisted in the construction of a concrete
slab where to accumulate pruning waste for its transformation into compost.
As indicated above, the dimensions of the floor will vary depending on the volume of
waste to be treated. The slab must be able to receive the expected volume of waste considering
its inflow at the beginning of composting. As said before, in the case of LIFE Sarmiento a floor
of 20 by 20 m was constructed for a peak of waste production coming from 750 ha. The concrete slab was designed to support the movement of a bulldozer shovel, used for mixing the pile.
En el lugar de compostaje también ha sido instalado un circuito de circulación de agua para la humidificación del compost. Se aconseja a su vez la recolección
de agua de drenaje para eA watering circuit was also installed to maintain the compost pile at an optimal humidity degree. It is advisable to collect drainage water to
avoid possible contamination and to be reused in the composting process. Depending on each specific case and for large volumes of waste, the transformation area may
be equipped with lateral walls to control leachate and retain accumulated rainwater.
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III.VIII
VINEYARD
PRUNING
MANAGEMENT

The vineyard pruning management system integrates the following stages as part
of a whole which aims to reach economic and environmental optimization:
I. Collection: Gathering of canes in the plots after the annual pruning.
II. Shredding: Transfer of canes to collection points where they will be crus
hed. Depending on the distance, the crushing is done at intermediate collec
tion points or directly at the composting site.
III. Transportation: Transfer of the crushed material to the composting site.
IV. Composting: Transformation of pruning waste into compost (6 months).
V. Compost distribution: Transportation of the substrate to the sites where it
will be used.
VI. Fertilization: Application of the compost to the soil.
The following figure shows the main stages of the vineyard pruning management
system.

Stages of the LIFE
SARMIENTO
management system.

III.IX
CANE
COLLECTION

III.X
PRUNING
COLLECTION
AND TRANSPORTATION
TO INTERMEDIATE POINTS

Once the annual pruning has been carried out, pruning debris is gathered in order to be ready for treatment. When the composting site is far from the vineyard plots to
be managed, canes must be gathered at the limit of the plots and in accessible places
(near roads) for later collection and transfer to common areas (collection points) for crushing.
Depending on the volume of canes in each plot, the use of a tractor with trailer may be
necessary for the transportation to the collection points. The number of collection points
will depend on the needs of the area to be managed.

Transfer of canes to the
collection point.
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Canes gathered at the
collection point.
As can be seen in the
following figure, the
management of vineyard
pruning is cyclical:

III.XI
CRUSHING OF
CANES AND
TRANSFER TO THE
COMPOSTING SITE

The crushing or chopping of pruned canes is especially important and a necessary
step for treating the waste: on the one hand, it reduces its volume and facilitates its handling and, on the other hand, it increases its specific surface area and consequently its ability
to retain water and sustain the biodegradation process. In addition, it is imperative that
extraneous materials are not chopped together with compostable waste to avoid a high
concentration of contaminants in the compost. Chopping tools and equipment must resist
stones, hardwood and aggressive materials.
LIFE Sarmiento uses a hammer crusher equipped with a chain feeder, driven from
a tractor power take-off. It is mobile, dragged by the tractor and has a power of 120 hp. The
canes are deposited in the feeder by means of a tractor-mounted hydraulic crane.

III.XII
COMPOST
PRODUCTION

III.XIII
COMPOTING
SYSTEM

Once the canes are crushed, they will be moved to the composting site by means
of a suitable vehicle (truck, tractor, etc.) depending on the volume of material.

Compost is the result of a controlled process of decomposition of organic materials
thanks to the feeding activity of different microbes in the presence of air (oxygen). A composted fertiliser is a stable and homogeneous product assimilable by plants that is used to improve soil structure and provide nutrients.
The key factors when choosing a composting technique are:
> Processing time.
> Space requirements.
> Hygiene requirements.
> Starting material.
> Climatic conditions (freezing temperatures, strong winds, torrential rains or
other extreme weather events).
The different techniques are generally divided into closed (indoor) and open (outdoor) systems.
The method chosen by LIFE Sarmiento and to which this guide refers is an open
single pile or heap.
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Chopping vineyard pruning waste.

Open-pile composting
system

The oldest and simplest composting system is based on piles. Once at the composting site and after having removed from the pruning debris all extraneous material
(non-biodegradable), a single pile or heap of waste is built.
The size of the pile is very important for the composting process. There is an optimal volume to ensure the proliferation of composting microorganisms. A minimum “critical mass” of 50–100 kg of biodegradable material is needed. With that mass, the aerobic
process that reaches the temperatures necessary for sanitizing the material can begin and
be maintained for a sufficient time. Low-rise and broad-based heaps, even with good initial
humidity and C:N ratio, easily lose heat generated by microorganisms, so that temperatures achieved are not maintained.

III.XIV
COMPOSTING PROCESS

The composting process consists of the biological decomposition and stabilization
of organic matter under thermophilic temperatures (60–70 °C). The stable final product, free
of pathogens and weeds, can be safely used as an organic amendment.
By decomposing C, N and all the initial organic matter, microorganisms generate
heat measurable through temperature variations over time. Depending on the temperature
attained during the process, three main composting phases are identified, followed by a
maturation phase of variable duration:
I. Mesophilic or conditioning phase, in which temperature rises up to 45 °C.
This phase is short, between two and eight days. The material undergoes
a pre-fermentation, rapidly increasing its temperature and starting its
biodegradation process.

The size of a pile will be defined by the amount of material to be composted and
the area available to carry out the process. For small farmers, 1.5 to 2-meter-high and 1.5
to 3-meter-wide piles are often recommended to facilitate its turning. The length of the pile
will depend on the area and the handling method.

II. Thermophilic or hygienisation phase, in which temperature rises up to 65–
70 °C due to the metabolic activity of the microorganisms, destroys pathogenic
microorganisms and weed seeds. During this phase, the composting pile is
periodically turned (3–4, one every 2–3 weeks), so that all the organic matter
sustain the same conditions. From the biochemical point of view, large organic
molecules are broken and begin to be attacked by microorganisms.

When estimating the dimensions of the composting pile, it should be taken into
account that during the decomposition process up to 50% volume is lost, due in part to
compaction but also to the loss of carbon in the form of CO².

III. Second mesophilic or cooling phase, in which temperature drops
again to 40–45 °C. This cooling phase requires several weeks. Organic
matter begins to undergo mineralization, enriching the compost with
assimilable molecules for plants (N, P, K). The end result is the conversion
of unassimilable organic matter into assimilable plant nutrients.
IV. Maturation phase, which takes months at ambient temperature, allows for
reactions to occur for the final compost formation.
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The process completion is in about 6 months. After this period, the compost will
be mature and will not contain phytotoxic compounds, pathogenic bacteria and other
harmful materials. If harvested before the 6 month period, compost cannot be guaranteed to be completely sanitized.

Temperature, oxygen and
pH during the composting
process. Source: P. Roman,
FAO.

Dimensions of a compost
pile for small farmers.
Source: FAO, 2013. Farmer’s Compost Handbook.

1,5 - 2 m
1,5 - 3 m

xm
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III.XV
COMPOSTING PROCESS MANAGEMENT

Since composting is a biological process carried out by microorganisms, the
parameters affecting its growth and reproduction must be taken into account. These
include oxygen or aeration, substrate humidity, temperature, pH and the C:N ratio.

The parameters to be controlled are oxygen and carbon dioxide contents.
Oxygen
Oxygen saturation in the medium should not fall below 5%, the optimum level
being 10%. An excess of aeration would cause the temperature to drop and a greater loss
of moisture due to evaporation, causing the decomposition process to stop due to lack
of water. The cells of the microorganisms are dehydrated, some produce spores and the
enzymatic activity responsible for the degradation of the different compounds is stopped.
Conversely, a low aeration prevents enough water evaporation, generating excessive
moisture and an anaerobic environment. Foul odours and acidity are produced by the
presence of compounds such as acetic acid, hydrogen sulphide (H²S) or methane (CH⁴) in
excess.

Externally, the composting process will depend largely on the environmental
conditions, the method employed, the raw materials used, and other elements, so some
parameters may vary. However, they must be constantly monitored in order to be kept
within an optimal range. The activities to be carried out during the composting process are
the following:
Mixing / turning
It is necessary to frequently and regularly mix and turn the compost pile to ensure
the aeration of the material and allow the microorganisms to breathe, avoiding anaerobic
rot. Likewise, aeration prevents the material from compacting or pooling. Oxygen
requirements vary during the process, reaching the highest consumption rate during the
thermophilic phase.
Mixing and turning is done with the help of loaders or shovels.

Carbon dioxide (CO²)
As in all aerobic process, whether in composting or even in human respiration, oxygen
serves to transform (oxidize) carbon present in raw materials (substrate or food) into fuel.
Through the oxidation process, carbon is transformed into biomass (more microorganisms)
and carbon dioxide (CO2) or gas from respiration, which is a source of carbon for plants and
other organisms that perform photosynthesis. However, CO2 is also a greenhouse gas, that
is, it contributes to climate change.

Sufficient air circulation can only be guaranteed if the material is homogeneously
distributed. Therefore, it is essential to mix, turn and stir the heap. An added benefit of
these operations is the homogenous distribution of temperatures within the body of the
material, an important factor to obtain adequate hygienisation.

During composting, CO2 is released through microorganism respiration and, therefore,
its concentration varies with microbial activity and the raw material used as substrate. In
general, 2 to 3 kg of CO2 per tonne are generated daily. CO2 produced during the composting
process is generally deemed to have low environmental impact, because it is captured by
plants for photosynthesis.

28
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Mechanized turning
by tractor

Aeration control. FAO,
2013. Farmer’s Compost
Handbook.

Aeration Percentage

Problem

Solutions

<5%

Low aeration.

Insufficient water
evaporation, generating
excessive moisture and
anaerobic environment.

Turn the mixture or add
structuring material improving
aeration.

Excessive
aeration.

Drop in temperature and
evaporation of water,
causing the decomposition
process to stop due to lack
of water.

Chop the material to reduce
porous size and hence aeration.
Moisture should be regulated,
either by watering or by adding
fresh material with higher water
content (fruit and vegetable
scraps, grass, slurry or others).

5% - 15% Ideal range
<5%
>15%

Temperature and moisture control
Temperature control is essential throughout the process to achieve a stable and
quality product. Temperature measurement will tell us if the process is being carried out
correctly. It is important to perform several measurements inside the heap to verify that the
appropriate temperatures are reached at each stage of the process.

Optimal temperature
parameters. FAO, 2013.
Farmer’s Compost
Handbook.

Temperature (ºC)

Related causes

Solutions

Low temperature
(ambient T < 35 °C)

Insufficient
moisture

Low temperatures can occur due
to several factors, such as lack of
moisture, so that microorganisms
reduce their metabolic activity
and, therefore, temperature
drops.

Moisten the material or
add fresh material with a
higher water content (fruit or
vegetable scraps or others).

Insufficient
material

Insufficient material or
inadequate pile shape to reach
the appropriate temperature.

Add more material to the
composting pile.

Nitrogen
deficit or low
C:N ratio

The material has a high C:N ratio
and hence, microorganisms
are lacking the necessary N to
produce enzymes and proteins.
As a consequence, they slow
down their activity. The pile takes
more than a week to increase its
temperature.

Add high N content material
(e.g. manure).

Insufficient
ventilation
and moisture

The temperature is too high and
the decomposition is inhibited.
Microbial activity is maintained
but not enough to activate
mesophilic microorganisms and
fully complete the process.

Turn the mixture and control
moisture (55–60%). Add high
C content material of slow
degradation (wood or dry grass)
to slow down the process.

It is also very important to control the humidity content of the material. A moisture
ratio between 40 and 60% (water content of the material) is needed to ensure optimal
biodegradation. This is equivalent to around 300 l of water per m3 of waste.
If the material is too dry, the biodegradation process is paralyzed, if it is too wet,
the process becomes uncontrolled anaerobic putrefaction.
Wetting can be done manually or mechanically, the principle being the same for both
systems. Either watering cans or sprinklers placed on the heap can be used. In dry regions,
the composting plant can be left open for rain to function as natural watering.
Temperature and moisture should be controlled 1 or 2 times per week with a
composting thermometer long enough to reach the core of the compost pile.
Temperature has a wide range of variation depending on the phase of the process
(Image 12: Temperature, oxygen and pH during the composting process. Source: P. Roman,
FAO).
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Optimal moisture parameters. FAO, 2013. Farmer’s
Compost Handbook.

Moisture percentage

Problem

<45%

Insufficient
moisture

Can stop composting
due to lack of water for
microorganisms.

Moisture should be regulated,
either by watering or by adding
fresh material with higher water
content (fruit and vegetable
scraps, grass, slurry or others).

Insufficient
oxygen

Too wet material, oxygen
is displaced. Can develop
zones of anaerobiosis.

Turn the mixture or add a low
moisture content material with
high carbon content, such as
sawdust, straw or dry leaves.

High temperature
(ambient T > 70 °C)

Solutions

pH, C:N ratio and particle size control
The composting pH depends on the source materials and varies in each phase of
the process (from 4.5 to 8.5). In the early stages of the process, the pH is acidified by the
formation of organic acids. In the thermophilic phase, due to the conversion of ammonium
into ammonia, the pH rises and the medium is alkalised to finally stabilize at values close to
neutral.

45% - 60% Ideal range.
>60%

Composting begins at ambient temperature and can rise to 65 °C without
needing human intervention (external heating), dropping back at ambient
temperature during the maturation phase.
It is desirable that temperature does not drop too fast, since the higher
the temperature and the longer the time, the higher the decomposition rate and
hygienisation.

The pH determines the survival of microorganisms and each group has optimal pH for
growth and multiplication. Most bacterial activity occurs at pH 6.0–7.5, while most fungal
activity occurs at pH 5.5–8.0. The ideal range is 5.8 to 7.2.

Optimal temperature
parameters. FAO, 2013.
Farmer’s Compost
Handbook.

pH

Related causes

Solutions

< 4,5%

Excess of organic
acids

Plant materials such as
kitchen waste or fruits,
release many organic acids
and tend to acidify the
medium.

Add high N content material
until an appropriate C:N ratio is
achieved.

Excess Nitrogen

When there is an excess
of nitrogen in the source
material, with a poor
C: N ratio, associated
with moisture and high
temperatures, ammonia is
produced and the medium
is alkalised.

Add dry material with high C
content (pruning, dry leaves,
sawdust).

4,5 – 8,5 Ideal range
> 8,5%
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Carbon/Nitrogen Ratio (C:N)
The C:N ratio changes according to the starting material. The numerical ratio
is obtained by dividing total C content over the total N content of the materials to be
composted.

Addition of microorganisms.
During one of the stirring or turning operations, a mixture of microorganisms
is added to the heap through a controlled inoculation. These microorganisms
provide the compost with bio-stimulant and bio-pesticide capabilities, increase
availability of nutrients for plants and protect them against pests. These
microorganisms associate with the roots of the plant and grow together with
them, allowing the colonization of a larger volume of soil, thus increasing the
growth and vigour of the plant. They have also antagonistic capacity against many
disease-causing microorganisms, preventing their entry into the plant through
the roots. This reduces fertiliser and pesticide requirements between 20 to 50%.

This ratio also varies throughout the process, with a continuous reduction from 35:1 to
15:1.

Carbon/Nitrogen ratio
parameters. FAO, 2013.
Farmer’s Compost
Handbook.

C:N

Related causes

Solutions

> 35:1

Excess C.

There is a large amount of
carbon-rich materials in the
mixture. The process tends
to cool and to slow down.

Add high N content material
until an appropriate C:N ratio is
achieved.

Excess N.

There is a higher amount
of nitrogen-rich material
in the mixture. The
process tends to overheat,
generating foul odours due
to the ammonia released.

Add high C content material
(pruning, dry leaves, sawdust).

Physicochemical analysis
Para comprobar la evolución de la relación C/N, contenido en materia orgánica y
minerales es recomendable realizar un análisis físico químico al menos en cada fase del proceso.

15:1 – 35:1 Ideal range
< 15:1
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Parameter

Ideal range at
the beginning
(2–5 days)

Ideal range at
thermophilic phase II (2–5
weeks)

C:N

25:1 – 35:1

15/20

10:1 – 15:1

Moisture

50% - 60%

45%-55%

30% - 40%

O2 concentration

~10%

~10%

~10%

Particle size
Microbial activity is related to particle size, that is, easy access to the substrate. If
particles are small, there is a greater specific surface area, which facilitates access to the
substrate. The ideal size for composting materials is 5 to 20 cm.

Particle size

<25 cm

~15 cm

<1,6 cm

pH

6,5 – 8,0

6,0-8,5

6,5 – 8,5

Temperature

45 – 60˚C

45˚C- Ambient temperature

Ambient temperature

The density of the material, and therefore the aeration of the pile and how it retains
moisture, is closely related to particle size. The initial density is approximately 150–250
kg/m³, but as the composting process progresses the size of the particles decreases and
the density increases to

Density

250-400 kg/m3

<700 kg/m3

<700 kg/m3

Organic matter
(dry basis)

50%-70%

>20%

>20%

2,5-3%

1-2%

~1%

Compost parameters.
FAO, 2013. Farmer’s
Compost Handbook.

Total Nitrogen
(dry basis)

Particle size control. FAO,
2013. Farmer’s Compost
Handbook.

Particle size (cm)

Problem

> 30 cm

Excessive aeration

Solutions
Oversized materials form
aeration channels, lowering
the temperature and
slowing down the process.

Chop the material until an
average size of 10–20 cm.

Compost LIFE SARMIENTO after inoculation with microorganisms.

5 – 30 cm Ideal range.
<5

Inoculation of microorganisms in compost.

Compaction

Too fine particles form
small pores that fill
with water, facilitating
compaction of the material
and a restricted air flow,
causing anaerobiosis.

Turn the mixture, eventually
after adding a coarser material.

uIdeal range of
mature compost
(3–6 months)
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III.XVI
SCREENING
AND
OBTAINING
THE FINAL
PRODUCT

Screening and obtaining the final product
When the compost is ready (the maturation process is over), it is screened into
fractions of different particle diameters, to separate the finest compost from the coarsest
parts, such as branches or other debris that have not been composted.

The final product is an organic fertiliser suitable as an amendment for crops,
potting mixes or soilless cultures. This amendment improves the quality of the soil while
having favourable properties for crops. As a substrate, this compost is an environmentally
viable alternative to peat-based substrates, with improved properties compared to
existing solutions.

The fine and medium fractions of the compost will be returned as fertiliser to the
vineyard or used with other crops to increase soil quality and stability. The coarse fraction can
be reused in the next composting cycle.

As a fertiliser, it presents suppressor, bio-stimulant and bio-fertiliser capabilities,
conferred by natural soil microorganisms inoculated during the manufacturing process,
reducing the need for pesticides and synthetic fertilisers.

The following table shows the standard fractions of the compost:

Standard compost
fractions. Source: selfmade.

Fraction

Particle diameter

Medium compost

< 12 mm

Fertiliser, soil improvement

Coarse compost

12 - 25 mm

Fertiliser, soil improvement

> 25 mm

Structural material for composting

The main characteristics of the substrate will be:
· Physicochemical parameters conforming to standard crop substrates.
· High homogeneity between batches.
· High stability of the organic matter.
· Minimizes infections by soil phytopathogens and post-transplant stress.

For screening, a rotary sieve can be used (it is in fact a very common
equipment in composting plants). It consists of a drum made of galvanized iron or
stainless steel with screening openings.
The screener used in LIFE Sarmiento consists of an auger conveyor
which moves the raw compost from a hopper into a trommel screen made of
a perforated galvanized or stainless steel sheet drum. A hopper receives the
screened compost, which is then moved out by another auger. The operation is
powered by electric motors and adjustable-speed drives that provide optimum
performance even if the properties of the feed (humidity, degree of compaction,
etc.) vary. Interchangeable drums with a variety of perforation diameters (6, 10
or 25 mm) allow producing composts with different particle sizes or refinement.
The total power is 15 hp, driven by 220 V or 380 V AC, or a generator set.
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Organic compost obtained
in LIFE SARMIENTO
Compost screening LIFE
SARMIENTO

III.XVII
COMPOST
APPLICATION
FERTILISATION

The substrate will be stored at the composting site and will be applied to the
vineyard soil or to other crops during winter dormancy, according to the usual practices of each region. Depending on the expected storage time, the compost will be put
in bags to preserve its optimal conditions or it will be kept outdoors for short-term
distribution and application.
The optimal amount of compost to be applied is around 2000 kg/ha. For use as
a fertiliser, the substrate will be mixed in a 1:1 or 1:3 ratio (v/v). As shown in the following
table, the recommended doses of the organic amendment significantly improve final crop
yields, between 10 and 15%. In long-term crops, such as grapevines, these improvements
are cumulative.

Recommended compost
dosage.Source: self-made.
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Average dose

Frequency

As an amendment to improve the
structure and texture of the soil

2 – 4 t/Ha

Biennial

Intensive horticultural cultivation

2 – 3 t/Ha

Biennial

Vineyard

2 t/Ha

Biennial

Fruit trees

6 – 7 kg/tree

Biennial

Olive trees

10 – 20 t/Ha

Every 3 years

Cereal (irrigated)

4 –5 t/Ha

Biennial

Pasture and forage

10 – 20 t/Ha

Crop establishment

Compost contains nutrient elements for plants, although in an organic form
and in a smaller proportion than in synthetic mineral fertilisers. One of the greatest
advantages of using compost as a source of organic matter is that it contains both readilyavailable and slow-release plant nutrients.
It is recommended, before applying compost, organic matter or mineral
fertilisers, to perform a soil analysis to estimate nutrient levels and adjust fertilization
based on the release rates and the needs of the crop.
The nutrient content of compost is highly variable since it depends on the origin
material:

Content of N, P, K in
the compost. Source:
FAO. Farmer’s Compost
Handbook.

Nutrient

% in compost

Nitrogen

0,3% - 1,5% (3g to 15g per kg of compost)

Phosphorus

0.1 – 1.0% (1 to 10 g per kg of compost)

Potassium

0.3 – 1.0% (3 to 10 g per kg of compost)

Before deciding on the application of compost as organic fertiliser, or integrated
with mineral fertilisers, the following should be taken into account:
I. Crop fertilisation requirements (soil and foliar analysis).
II. Access and availability of both fertilisers locally.
III. Cost of both fertilisers.
IV. Soil organic matter requirements.
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IV
ORGANIC SUBSTRATE
OBTAINED FROM
COMPOSTING
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By following the vineyard pruning waste management system described in this guide and the previous instructions for the composting process (covered by patent ES 2360318 by Microgaia Biotech
S. L.), an organic fertiliser with specific physical, chemical and microbiological properties is obtained. The main characteristics of
the obtained during the LIFE SARMIENTO project are shown below:

Characteristics of the
LIFE SARMIENTO
organic fertilizer.

PHYSICAL CHARACTERISTICS

LIFE SARMIENTO
compost bags.

RANGE

Bulk density (g/cm³)

0,18 - 0,28

Real density (g/cm³)

1,68 – 1,96

Porosity (%)

85 - 89

Water-retention capacity (%)

329 - 644

Volume contraction

8,74 – 23,39

CHEMICAL CHARACTERISTICS
RANGE

pH

7±1

EC (dS/m)

1 – 2,5

OM (%)

45 - 60

N (%)

2,20 – 2,60

P (%)

0,5 – 1,1

K (%)

1,20 – 1,60

MICROBIOLOGICAL CHARACTERISTICS
RANGE
40

Salmonella

Absence in 25 g

E. coli

<1000 NPM / g

LIFE SARMIENTO
compost bags.
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V
BENEFITS OF
IMPLEMENTING THE
MANAGEMENT SYSTEM
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On the one hand, the addition of compost provides a series of benefits
for the soil:
I. Physical improvement of the soil structure: greater water-retention capacity.
II. Physicochemical improvement: greater availability of nutrients for the plant.
III. Biological improvement: increase in soil biodiversity.
IV. Increase in organic matter content: improvement of production and yield.
At the same time, the implementation of the system will entail a series of socio-economic
benefits for the local economy:
Reduction of fertiliser costs: savings increase every year because the soil structure
continues improving with the use of compost, requiring less and less fertilisation.
Reduction of pesticide costs: thanks to the additional properties of compost for
pest control.
Increase of crop yield: related to the improvement of soil structure.
Reduction of fire risk and GHG emissions, as well as suppression of the need to
ask for permission to burn the canes.
The following table summarizes the direct economic savings resulting from the
implementation of the system:
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Summary of savings
resulting from the
implementation of the
system. Source: self-made.

Costs

Income / Savings

Type of cost

Cost (€)

Reason

Ítem

Compost
production

59.62

2.2 m3/ha*
27.1 €/ m3

Fertiliser
savings

72

50% of conventional fertilisation:
750 kg/ha × 0.2 €/ha = 150 €/year
50% = 75 €/year

Amortization
costs

3

Pesticide
savings

15

25% of conventional pest
treatment
3 sulphur treatments + 1 pesticide
+ application costs = 60 €/ha
15 €/year

Total Cost

62.62

Total Savings

90

Balance

27.28 €/ha year

Savings (€)

Reason

VI
INFORMATION AND
CONTACT
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E-MAIL, WEB:
info@lifesarmiento.eu
http://lifesarmiento.eu/

COORDINADOR:

Microgaia Microgaia Biotech S.L.
Parque Científico de Campus Universitario de Espinardo. Km. 388, Ctra. Madrid. 30100,
Murcia (España)
info@microgaia.es - Tel: +34 968 114 051

PARTNERS:
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BODEGAS DEL ROSARIO
Avda. de la Libertad, S/N. 30180-Bullas, Murcia (España)
info@bodegasdelrosario.es Tel: +34 968 652 075

EUROVÉRTICE CONSULTORES S.L.
Parque Científico de Campus Universitario de Espinardo. Km. 388, Ctra. Madrid. 30100,
Murcia (España)
https://www.eurovertice.eu/ Tel: +34 968 27 78 45
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