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1. Introduction
The objective of this guideline is to serve as support tool for the replication of the
vineyard pruning management system used during the Project LIFE SAMIENTO lifetime,
which is based in the Demonstration of an innovative solution to reduce GHG emissions in
vineyards while improves the soil in arid areas.
The target pursued is the closing of the “use/waste/management/reuse” cycle in
vineyards, in detriment of the usual model “use/waste” improving resources efficiency
and contributing to the model of local circular economy. In this way, the harnessing of the
agricultural biomass from the vineyard pruning as a source of organic matter for be bring
back in the soil is achieved.
With the proposed pruning management system, the production of “ready-to-use
substrate” from the pruning of vineyards waste is achieved, avoiding the burning of the
waste and the release of CO2 emissions, just as the fire risk.
The composting process is a simple and economic technique to make the most of all kind
of biodegradables wastes. It is an organic process in which organic matter is transformed
into land of humus (organic fertilizer) under the action of microorganisms, in such a way
that the necessary conditions (especially temperature, C/N relation, airing and humidity)
for the aerobic fermentation of these matters are carried out. After the completed
composting, the product – the land of humus “compost” or “fertilizer” – is perfect from
the point of view of hygiene and can be used for horticulture, agriculture, silviculture or
improvement of soils.
To implement the composting system, it is not necessary a big investment nor a profound
technical training. As the same time that the implementation phase progress, the
technical managers and viticulturists acquire knowledge about the use of the waste and
the composting process in such a way that they can finally manage it by themselves
without the assistance of LIFE SARMIENTO technicians.
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2. Preliminary actions
2.1 Logistic plan
The development of the Logistic Plan for the management of pruning in vineyards is
the essential tool for the perfect implementation of the system proposed by KIFE
SARMIENTO. The management of the vine pruning counts on to determinate its supply
chain and the actions aimed to achieve the economic and environmental viability
(reduction the GEI emissions) of the system.
The Logistic Plan could be defined as the strategy that aims to analyse the set of
activities which take part during the process of the use of vine pruning, since its
creation in each plot until it is received in the transformation site (composting plant).
These activities are interrelated each other, thus it is essential to analyse correctly
each of the different logistic areas connected with the plots where the wastes are
produced, the intermediate collection points, the equipment required and the physic
distribution of the rests of the pruning in order to achieve an effective management.
The Logistic Plan is closely conditioned by the typology of the products that constitute
the basis of the management model to be implemented. The vine shoots coming from
the vine pruning are a difficult management waste typology due to several aspects, as
the low weight/volume relation that entail high transportation costs and high CO2
emissions. It is important to design a logistic plan that minimises these aspects.
Based on the experience acquired, a model management system is established based
on the collection and chopping of the waste at intermediate collecting points and
subsequent transfer to the composting site.
The development of a logistic plan that suits correctly to the inherent characteristics of
the viticulture area to manage, a previous characterization of the factors that will have
a decisive influence on the management has to be done. Later on, the total area to
manage, the availability of plots and the localization of the composting site will be
determine. According to these factors, the collection areas will be established.
Therefore, different strategic decisions must be made in order to design the logistic
plan:
 Strategic decisions, planning and long-term decisions, affecting the definition
of the productive structure.
 Operatives decisions, medium and short-term decisions. These consider the
specification of the products, qualities, amounts, deadlines established,
necessary costs, etc.
 In addition to the activities connected with the supply of vine-shoots, the
manufacturing and the physic distribution, the logistic plan will also include the
decisions realted to the location and the sizing of the installations in which
the activities will be carried out.

2.1.1 Plots selection
The selection of the plots has to be made according to the physical characteristics of
the vineyards as it was mentioned in the previous section.
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
each other in order to reduce the transport distances.
As a key factor, it is necessary to keep in mind the availability of the vine shoots, bound
to the pruning habits in the area, which will profoundly determine the collection of the
vine shoots and its availability. Other factors to consider are:






Integrated plots
Total hectares
Location
Possibility to stablish a close collection area
Accessibility

For the initial planning and as a support system for the implementation phase, it is
advisable to register the data regarding to the plots to be manage, its distribution for
locality and surface.

NUMBER OF PLOTS PLOT TOWN/MUNICIPALITY Ha

Table 1: Plots register

Moreover, to locate the plots it is recommend the use of a geolocation system, like
Goolzoom, Google maps, etc. as support system. Below, the localization of plots by the
geolocation system of Google maps used during the selection stage make in the
Project is presented as example.
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Figure 1: Plots Geolocation with Google Maps

The geolocation of the plots and of the planned collection areas, will be useful for the
optimization of the transport routes and to recognise, afterwards, the kilometres
made, the time spend, the combustible consumption and the emissions generated.
These variables should be analysed during the implementation phase in order to
optimise the logistic plan in the next years.
2.1.2 Localization of the composting site
Together with the vineyard area to be manage, the localization of the composting site
must be decided.
It is recommended that the composting site is not too far from the plots areas to be
managed.
The composting method applied in LIFE SARMIENTO is the use of a single outdoor
composting pile, but according to the needs of each area one or more piles will be
stablish as well as the most appropriate technique will be chosen.
During the composting, the pruning waste has to be periodically humidified in order to
keep the proper humidity degree required for the process. Therefore, to perform the
composting it is necessary to build a concrete bed in the area where the vine shoot will
be gathered in order to avoid soil contamination by leachates.
It is also important to consider the rainfall regime in the region. In regions with a high
rainfall regimen a rooftop is recommended in order to protect the material from
water excesses.
The dimensions of the transformation area or composting site have to be appropriate
to the volume of vine shoots to be manage. In the case of LIFE SARMIENTO, a concrete
bed of 20 m x 20 m was designed to be able to cover the management needs of the
project at its peak point (750 ha).
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Minimizing transport distances between the vineyards plots and the composting
site, as well as avoiding protected areas in order to simplify the processes of obtaining
the permits required to the composting are key factors to consider in the localization
of the composting site.
Hereunder, the criteria to consider during the selection process of the composting site
are described:
a) Limitations, prohibitions or legal restrictions
 Land property
 Sites under protection
 Legislation
b) Operation conditions
 Transport conditions: existence of roads or ways, quality of roads/ways,
distance to the place of origin.
 Existing infrastructures (supply of water)
 Concrete bed area and expansion options
c) Environmental criteria
 Existence of significant biotopes
 Impact on the landscape
 Distance to populated areas
d) Investment and operation costs
The investment costs depend mainly on the technology to be used. In LIFE
SARMIENTO, emphasis has been placed on technologies with low investment
and low operation costs.
The following table shows the costs of infrastructure and production of
compost estimated in the LIFE SARMIENTO project:
Costs breakdown
Costs (€)
Infraestructure costs (€/m2)
Concentre bed (1 m2/ha)
Irrigation system
Temperature/humidity probe

12
2.5
0.5

Compost production cost (per m3)
Gasoil and consumables for composting
Staff costs
Maintenance and fixed costs
Administrative costs
Transport of pruning remains and final product

3.3
3
2.4
1.2
6

Amortization (5 years)
2.4
0.5
0.1
3 €/ha year
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Equipment amortizaztion
2.3
Other costs
1.9
Consumables for production of microorganisms
4
Adquisition of miccroorganisms
3
Total costs
27.1 €/m3

0.027€/l

Table 2: Infrastructure and compost production costs

2.2 Previous obtention of permissions and licences
According to the area chosen for the localization of the composting site, previous
obtention of permits and licenses to carry out the composting process may be
required.
The type of permissions and administrative procedures needed for the composting
activity will change according to the country and public administration in charge of the
regulation of the activity where the system could be implemented.
Therefore, as a previous action to the implementation of the vineyard pruning
management system, it is necessary to request information about the permits that are
necessary according to the regulation of the area of implementation.
Hereunder, it is briefly explained the procedure followed to obtain the permissions and
licences under the LIFE SARMIENTO Project, as an example:
In the case of The Region of Murcia where the project is being developed, to obtain
the permissions for the composting of waste coming from vineyard pruning, two public
bodies must to authorise the activity. On the one hand, the Autonomous Community
of the Region of Murcia (CARM) has to issue the Sectorial Environmental Authorization
without Environmental Impact Assessment which includes waste management,
emission to the atmosphere and soils authorizations, being aim of a single resolution.
On the other hand, the City Council of Bullas issues the Activity Licence and Work for
minor construction works, necessary for the construction of a concentre bed in the
composting site, which, in this case, has been made in the facilities of the winery “Ntra.
Sra, El Rosario Cooperative”.
The result is a joint resolution by the two public administrations, the City Council and
the Autonomous Community. Once a positive resolution (Activity Licence) has been
obtained, the Authorization as Waste Operator (Manager) must be requested to carry
out the Waste Treatment Operations in the authorized facilities. This consists in an
Authorization of non-Hazardous Waste Activities issued by the Autonomous
Community of the Region of Murcia (CARM).
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2.3 Construction of the transformation area
The adaptation of the transformation area or composting site consists in the
construction of a concentre bed as place to accumulate the waste pruning for its
transformation in compost.
As indicated above, the dimensions of the bed will vary depending of the waste
volume to be treated. In the case of LIFE SARMIENTO, the concentre bed was designed
to be capable of cover the project management needs in its maximum waste
management peak of 750 ha, with dimensions of 20 m x 20 m.
In the composting site the installation of a water circulation system to moisten the
compost will be also necessary, thus this factor must be taken into account during the
construction phase.
Besides, a collector to storage wastewater from the wine cellar can be installed and
the collection of drainage water can be used as well in the composting process.

2.4 Training for viticulturists and technicians
The initial training of farmers, technicians and managers in charge of the wine cellar
where the system will be implemented is required in order to get a successful
implementation.
The objective of the training is to provide farmers and different stakeholders involved
with the necessary skills to facilitate the collection of the pruning waste and to apply
the substrate in vineyards once it is produced.
Besides, an initial training about how to develop a collective management of the
pruning waste and how to deliver it to the transformation site should be carried out at
the beginning of the process.
The main achievement after a successful training is a perfect implementation of the
activities, avoiding problems or delays and preparing all the stakeholders to develop
their activities with precision.

3. Pruning management system
The vineyard pruning management system integrates an exhaustive planning of the
followings stages as part of a unitary and integrated system with which the economic
and environmental optimization can be achieved.
1. Supply: the mission of this stage is to manage the pruning waste from the plots
until the corresponding collection areas.
2. Compost production: it is based in the establishment and development of the
necessary methods, plans and tasks to obtain a perfect product according with a
pre-established quality level, in the most economical way and in fixed periods and
amounts, coordinating the assignation of the human and material resources.
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3. Distribution and application of compost: this section focuses on the planning,
implementation and the physical flow control of the substrate from the production
centre to its application area.
The following figure shows the main steps of the pruning management system used
during LIFE SARMIENTO project:

Figure 2: Vineyard pruning management system LIFE SARMIENTO

As the following figure shows, the vineyard pruning management is developed in a
cyclic way:

Figure 3: LIFE SARMIENTO management system cycles.
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3.1 Vine shoots supply
3.1.1 Pruning collection and transport to the collecting points
The vineyard pruning period is performed every year and it changes according to the
practices of each area. In general, the perfect period to carry it out is in the dormancy
period, between the leaf-fall, approximately in November, and the sprout period, at
the beginning of spring.
Once the pruning is finished, the pruning waste will be gathered in order to be ready
for its treatment. The initial training with farmers will show them how to collect the
pruning waste at the border of their plots with the aim of not disturb their activities
and how to pick it up and moving it to the transformation site. Another option is to
gather them in common areas (for close lands) or even transport them to the
transformation place if it is close.
The waste collection will be adjusted according to the distribution of the different plots
and the availability of common plots for the collection of vine shoots.
The transport of vine shoots from the individual plots to their borders can be
developed individually by each farmer while the transfer from the vineyards to the
collection areas and depending on the distance of these areas to the plots, as well as
the volume of vine shoots, may be necessary the use of a tractor-trailer combination.
The number of the collection areas will depend on the needs of the area to be
managed.
Legal permissions are not required for this activity.
3.1.2 Chopped of vine shoots and transfer to the composting site
Chopped of vine shoots is especially important and necessary, on one hand in order to
reduce the waste volume and facilitate its use and on the other hand to increase the
specific surface of the waste and, as a consequence, the ability to retain water and
make easier the biodegradation process. Besides, it is important that the foreign
materials are not chopped together with the compostable waste with the aim of
avoiding a high gathering of compost contaminants. The tools or equipment for the
vine shoots chopping may resist stones, hardwood and aggressive materials.
In the case of LIFE SARMIENTO, the equipment used for the vine shoots chopping has
been a hammer cutter with chain feeder adapted to tractor PTO. It is mobile, dragged
by the tractor and with a power of 120 CV. The branches are deposited in the feeder
by means of a hydraulic boom crane adapted to the tractor.
The turning of the compost pile is done with a shovel tractor.
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When the vine shoots are chopped, they will be transfer to the composting site
through a suitable vehicle (truck, tractor, etc) in function of the volume of material
obtained.

3.2 Compost production
3.2.1 Composting system
As mentioned in previous sections, the method chosen by LIFE SARMIENTO has been
the composting in an open-pile or mound, therefore, this is the system explained in
this guideline.
The composting pile is the oldest and simplest system for composting. Once in the
composting site and after the separation of all foreign material (non-biodegradable
materials) from the pruning rests, the material is placed in a single pile or mound.
The pile size is very important for the composting process, it must not exceed a certain
maximum volume and neither must be under a minimum volume. To assure the
proliferation of the microorganisms which make the composting, a minimum “critical
mass” of 50 – 100kg of biodegradable material is needed. With this critical mass, the
aerobic process of degradation that ensures the necessary temperatures for the
material sterilization will begin and keep going during enough time to ensure the
necessary temperatures.
During the composting process the volume of the waste material decreases as
biodegradation progresses.

3.2.2 Composting process
The composting process is aimed at producing the biological decomposition and the
organic matter stabilisation under thermophilic temperatures (60º C – 70º C) to
produce a stable final product, free of pathogens and weeds to be used again in the
soil as organic amendment.
The composting process consists of the following phases:
1. Mesophilic phase, of reconditioning, where the temperature increases until 45ºC.
This phase lasts few days (between two and eight days). During this phase a prefermentation of the material take place, quickly increasing its temperature and
beginning the biodegradation process.
2. Termophilic or sterilization phase, in which the temperatures increases until 6570ºC due to the metabolic activity of the microorganisms. The pathogen
microorganisms and weed seeds are eliminated. During this phase, periodic tippings of
the composting pile are made (3-4, one every 2-3 weeks) to allow the organic matter
to reach this phase. In this phase big organic molecules that begin to be attacked by
microorganisms are broken.
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3. Cooling or mesophilic II phase where the temperature drops back to 40º-45ºC.
This cooling phase requires several weeks. Part of the organic matter begins to
mineralize, making assimilable molecules for the plants available in the compost (N, P,
K). The final result is the conversion of the organic matter in assimilable nutrients for
the plant.
4. Maduration phase. Is a period that takes months at ambient temperature. During
this phase the reactions for the final formation of the compost takes place.
The total duration of the composting process will last 6 months. After this period, the
compost will be ripe and free of phytotoxic compounds, pathogen bacteria and other
damaging materials. If the compost is harvested before the 6 months period, the
completely sterilize of the product cannot be guaranteed.
3.2.3 Management of the composting process.
The main factors to control during the composting process are the following:


Mixed/shaking

It is necessary to mixed/turn over frequently the waste to guarantee the aeration of
materials and to avoid the anaerobic decomposition. The agitation and movement of
the material is done with the help of shovels or any other machines.
An enough circulation of the air can only be ensured if a uniform dispersion of the
material is guaranteed. Therefore, the mixed/turn and the movement of the material
are essential. A positive collateral impact of this operation is that the temperature is
also uniform within the material pile, an important factor to obtain enough
sterilization.


Temperature and humidity control

The control of temperature is basic throughout the process to achieve a stable and
quality product. The measurement of the temperature will indicate if the process is
being carried out correctly. It is important to realize several measurements inside the
pile to confirm that the suitable temperatures are achieved in all the phases of the
process.
Moreover, it is very important to control the humidity of the material. It is necessary a
humidity between 40 – 60% (water contents in the material) to ensure an optimal
biodegradation, what is equivalent to provide water in a proportion of around 300 l
/m3 of wastes. If the material is very dry, the biodegradation process is paralyzed. If
the material is very wet, the process is transformed into uncontrolled anaerobic
putrefaction.
The moistening could be developed automatically or in a manual way. The material is
irrigated with a manual watering machine or with a sprinkler placed on the stack (s) of
material. In regions with low rain-fall regimen, the composting plant can be left open,
thus the rain works as natural irrigation
The temperature and humidity should be controlled 1-2 times per week with a
composting thermometer with the enough length to measure the temperature inside
the compost pile.
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Contribution of microorganisms

During one of the agitations or dumping of the material, a
The controlling inoculation of a unique combination of two microorganisms used by
LIFE SARMIENTO project increases the later delivery of nutrients to plants and
facilitates their growth, providing them also with more resistance to pests. These
effects are boosted by their synergistic combination. The microorganisms are added
during one of the stirring actions.
With all this, the needs for the use of fertilizers and pesticides are reduced by 20 to
50%.


Physicochemical analysis

To check the evolution of the C/N relation contents in organic matter and minerals it is
recommend to carry out a physical-chemical analysis at least in each phases of the
process.
3.2.4 Compost sieving and final product
When the compost is ready (the maturation process has finished) it is classified in
fractions with different particle diameters to separate the finest compost from the
thickest parts as their branches or other type of wastes that have not been composted.
The finest and medium fraction of the compost will be returned as fertiliser to the
vineyard or the desired crop to increase the quality and stability of the soil. The
thickness fraction can be used again in the next composting cycle.
The following figure shows the standard fractions of the compost:

Fraction

Particle diameter
< 12 mm

Compost applications
Fertiliser, improvement of
Fine grain compost
the soil
12 – 25 mm
Fertiliser, improvement of
Medium compost
the soil
> 25 mm
Structure material for
Thickness compost
composting
Table 3: Standard compost fractions

For the compost sieving a drum screen can be used, which is a very standard
equipment in the composting plants. The drum screen consists in a big drum
constructed in general of galvanized iron or stainless with apertures for the sieving.
The screen used by the LIFE SARMIENTO project consists of a hopper feeder with a
worm screw, galvanized steel drum or perforated stainless steel and reception hopper
with output of the end product by auger. The operation is performed by electric
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motors and variable speed that allow optimum performance although the
characteristics of the input product may vary (humidity, degree of compaction, etc.).
The drums are interchangeable with different diameters of perforation, 6 mm, 10 mm,
25 mm, to achieve different granulometry or degree of refining of the final product.
The total power is 15 HP, powered by 220 V AC, 380 V or generator set.
The final product is an organic fertiliser to be used as a soil amendment in soil,
seedbeds or in hydroponic crops which improves the soil quality while providing the
favourable features for the crop. The compost obtained is a substrate that constitutes
an alternative to the peat-based substrates, ecologically viable with improved
properties to the existing ones.
The fertiliser obtained will count with suppressive biostimulant and/or biofertilizer
properties, conferred by natural soil microorganisms inoculated during the elaboration
process, reducing the necessities for the use of pesticides and synthetic fertilizers.
The main features of the substrate developed will be:





Physical-chemical parameters adapted to substrate of standard crop.
High homogeneity between items.
High stability organic matter.
Substrate that minimizes soil phytopathogenic infections and post-transplant
stress.

3.3 Distribution and application of the compost
The substrate obtained to be applied again in the vineyard or in any other crop will be
stored in the composting site and will be apply to the crop coinciding with the winter
time and according to the usual practices of each region. According to the storage
time, the compost will be preserve in bags in order to keep its optimum conditions. If
the distribution and application is going to be immediate it can be stored outdoors.
The optimum amount of the compost to apply is around 2.000 kg/ha.
For the fertilisation, the substrate is mixed in a ratio of 1: 1 or 1: 3 (V / V) proportion 1:1
o 1:3 (V/V).

When the organic amendment is used in the recommended doses, as the following
table shows, the final yield of the crop is significantly improved, between 10 and 15%.
In long-term crops, as in the case of the vineyard, these effects of improvement are
cumulative.

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

Average
dose
2 – 4 t/Ha

Frequency
Biennial
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Intensive horticultural crop
Vineyards
Fruit

2 – 3 t/Ha
2 t/Ha
6 – 7 kg /
tree l
10 – 20 t/Ha
4 –5 t/Ha
10 – 20 t/Ha

Olive tree
Cereal (irrigation)
Meadow and fodder

Biennial
Biennial
Biennial
Every 3 years
Biennial
Establishment
of the crop

Table 4: Recommended doses

4. Organic substrate obtained from the composting process
Following the vineyard pruning waste management system described in this guideline and the
previous indications for the composting process patented by Microgaia Biotech S.L. (Patent ES
2360318), an organic fertiliser with specific physical, chemical and microbiological features is
obtained.
The main parameters of the organic compost obtained during the LIFE SARMIENTO Project are
shown below:
PHYSICAL FEATURES
Range
3
Apparent density (g/cm )
3

0,18 - 0,28

Real density (g/cm )

1,68 – 1,96

Porosity (%)

85 - 89

Water retention capacity (%)

329 - 644

Contraction in volumen

8,74 – 23,39

CHEMICAL FEATURES
Range
pH
7±1
CE (dS/m)
1 – 2,5
MO (%)
45 - 60
N (%)
2,20 – 2,60
P (%)
0,5 – 1,1
K (%)
1,20 – 1,60

MICROBIOLOGICAL FEATRURES
Rank
Salmonella
Absence in 25 g
E.coli
<1000 NPM / g

Table 5: Features to the organic fertiliser LIFE SARMIENTO
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5. Expected benefits of the implementation of the management
system
On one hand, a set of soil benefits will be obtained after the addition of the compost:



Physical improvement of the soil structure: increased water retention capacity.
Physicochemical improvement of the soil: increased availability of nutrients for
the plant.
Biological improvement of the soil: increased biodiversity.
Increase in the content of organic matter: improvement of soil production and
performance.




At the same time, the implementation of the system will suppose a set of
socioeconomic benefits for the local economy where it is implanted:


Reduction of fertiliser costs: increased savings every year due to the continuous
improvement of the soil structure thanks to the use of the compost, needing
less and less fertilisers.
Reduction of pesticides costs: due to the additional features of the compost
related to the pest control.
Increase of the crop yield: due to the improvement of soil structure.
Reduction of fire risk, GHG emissions and elimination of the permission for the
vine shoots burning.





The following table summarizes the direct economic savings resulting from the
implementation of the system:

Type of cost
Compost
production

Amortization
costs

Total costs
Balance

Costs
Cost
(€)
59.62

Reason

Item

2.2
3
m /ha*
27.1 €/
3
m

Savings in
fertilizers

3

Saving in
pesticides

62.62

Total savings

Ingreso/Ahorro
Savings
Reason
(€)
72
50% of conventional fertility:750
kh/ha*0.2 €/ha = 150 €/year
50% = 75 €/year
15

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

90

27.28 €/ ha year

Table 6: Summary of economical benefits resulting from the implementation of the
management system
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