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1. The project

LIFE MycoRestore is an innovative project that aims to enhance the resilience of Mediterranean
forests in Spain, Italy and Portugal by harnessing the potential of mycological resources and
implementing sustainable forest management practices to address the challenges imposed by
climate change.

The project seeks to create wildfire and drought-resistance forests, promote green job
opportunities that boost local economies and explore natural solutions for mitigating pests and
pathogens.

Through these integrated efforts, LIFE MycoRestore plays a crucial role in safeguarding the
long-term health and socio-economic well-being of Mediterranean forests, fostering a
collective commitment to preserving these invaluable ecosystems for future generations.

The project has been developed by a consortium of seven partners: Consejo Superior de
Investigaciones Científicas (CSIC/IRNASA) (project coordinator), Universidad de Valladolid
(UVA), Cerdeira (Colquida, Lda), IDForest (Biotecnología Forestal Aplicada S.L), Institute for
Sustainable Plant Protection (IPSP-CNR), Mycelio (Mycolife S.L) and Volterra Ecosystems S.L.

LIFE Mycorestore worked between 2019 and 2023, operating in three interconnected fronts,
each with its specific objective:

- MycoForestry: Demonstrate sustainable mycological and forestry management
practices for wildfire & drought-resistant forests.
- MycoEconomy: Promote green jobs to stimulate rural economies and add value to
products coming from forests managed in a sustainable way.
- MycoControl: Provide proof of concept on the use of natural mycocontrol products
and native fungal species for reduced pest/pathogen presence in forests.
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2. Project motivation

The motivation behind the LIFE MycoRestore project stems from the urgent need to address
the multiple biotic and abiotic stressors currently threatening Mediterranean forests.

As climate change continues to unfold, droughts, the primary abiotic stressor in these
ecosystems, are projected to become more frequent and severe, consequently amplifying the
risk of forest fires. Furthermore, the increasing trend of rural abandonment has led to a decline
in traditional silviculture practices that historically played a crucial role in mitigating fire
outbreaks.

Extreme weather conditions can also weaken the health of the forest flora, and make it more
vulnerable to pest and pathogens attacks. Rising temperatures contribute to an increase in the
population of these biotic stressors, leading to the spread of disease among trees and causing
significant tree mortality rates. Such impacts undermine the vitality of forest ecosystems and
compromise their overall resilience.
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By utilizing the inherent capabilities of fungi species to regulate forest humidity, provide natural pest
control, and offer economic potential, in conjunction with the implementation of sustainable forest
practices that support local economies, LIFE MycoRestore is dedicated to strengthening forest health in
the Mediterranean region. This holistic approach aims to protect and preserve these vital ecosystems,
ensuring their longevity in the face of environmental challenges.
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3. Project actions
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A. Preparatory actions
A.1 Mapping Forest Health
Use drone and satellite imagery, field level visual and lab analyses to create an integral inventory of forest health in demo sites.
A.2 Plan & Design trial sites & training
Determine the implementation plan for each of the 6 sites and carry out training in inoculation.
A.3 Preparing strategy for MycoEconomy
Prepare necessary strategies for the technical and commercial success of C.2 action.

C. Implementation actions
C.1 MycoForestry.
Demonstrate sustainable mycological and forestry management practices for wildfire & drought-resistant forests.
C.2 MycoEconomy.
Promote green jobs for people at risk of social exclusion by training them to replace traditionally low-value biomass production with high
skilled work: processing wood and producing innovative high value mushrooms. It will demonstrate a circular economy approach to
mushroom & substrate supply chains, stimulating rural economies.
C.3 MycoControl.
Provide proof of concept on the use of natural myco-control products and native fungal species for reduced pest/pathogen presence in
forests.
C.4 Replication.
Manage the replication of the actions C.1, C.3 in Spain and Italy; and C2 in Portugal and other regions of Spain. A “Best Practice
Handbook” and “Replication Plan” will be created and shared to meet these ends.

D. Monitoring of the impact of the project actions
D.1 Monitoring of KPI’s.
Define the protocols for measurements on site, measure the baseline and control the activities for the entire duration, ensuring that
impact and outputs contribute to the KPI indicators.
D.2 Conclusions and recommendations.
Gather the consortium and other relevant external stakeholders to prepare a socio-economic impact study in all 3 countries for the
conclusions and recommendations report.
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E. Communication and dissemination of results
E.1 General Dissemination.
E.2 Information and awareness-raising for general public.
Both actions will focus on communication and dissemination of results, as well as awareness raising. A strategy for getting the
attention of a wider audience is proposed, including creating a project website, social media and preparing dissemination material.
Specialized and technical dissemination is expected through conferences, publications of scientific papers, organized events and
networking with other EU projects.

F. Project management
F.1 Project management.
Deal with project management and administration, ensuring full cooperation amongst partners, avouching tasks are completed and
communicated to the EU
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4. Conclusions of the project

The LIFE MycoRestore project has reached its conclusion, marking a significant milestone in the
advancement of mycoforestry techniques and their application in forest restoration and
management. Throughout the project’s duration, a wide range of activities and research
initiatives were undertaken, yielding valuable insights and outcomes.

The project successfully demonstrated the potential of fungal inoculation, mycocontrol, and
other mycoforestry practices in improving forest health, combating tree diseases, and
enhancing ecosystem resilience.

Moreover, the project explored the economic prospects of mycoeconomy, recognizing the
value of specialized forest products, including substrates, mushrooms, and biochar. By
establishing partnerships, conducting market analyses, and developing business plans, the
project showcased the potential for sustainable, circular economic models that leverage fungi
as a renewable resource and create employment opportunities within local communities.
The successful collaboration between project partners, stakeholders, and local communities
has been instrumental in achieving all the project’s objectives. Through knowledge sharing,
capacity building, and community engagement, the project fostered a sense of ownership and
created a network of actors dedicated to advancing mycoforestry practices.

As the project concludes, its legacy will continue to inspire future research, forest management
approaches, and policy development. The LIFE MycoRestore project has laid a solid foundation
for further exploration of mycoforestry, offering a sustainable and innovative solution for forest
restoration, biodiversity conservation, and the promotion of thriving rural communities.
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5. The After-LIFE plan

The consortium foresees various improvements in the current management of these forests
and believes that the integral approach will lead to a more profitable and sustainable
management of the Mediterranean forests. Furthermore, the project will open up a variety of
market opportunities for both land owners and project partners. It is expected that the
landowners of pilot and replication forest will anchor these sustainable forestry management
practices in their long-term strategy and will take advantage of the improved possibilities to
commercialise the products that they can harvest from their land.

This document presents the actions that will be continued after the end of the project in order
to advance in the work initiated and that can continue to give very revealing results thanks to
the continuous monitoring and evaluation process. The partners have their own resources that
can be allocated to these actions and expect them to be successfully disseminated after the
end of the project.

5.1. Actions to be carried out in the After-LIFE period

Action Tree Evaluation

Description Evaluating tree physiological status through chlorophyll, flavonoids,
anthocyanins and NBI index

Partners involved CSIC/IRNASA

Frequency 1 per year

Funding Own resources

Indicative cost 600,00 €

Action Soil Analysis

Description Analysis of soil pH in the four Salamanca demo sites. In order to assess
whether the soil pH values continue in adequate levels or need new
limestone amendment, the pH level will be measured along the next three
years in all Salamanca demo sites

Partners involved CSIC/IRNASA & IDForest

Frequency 1 per year

Funding Own resources

Indicative cost 700,00 €
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Action Microbiological Soil Analysis

Description Soil microbiological analysis through PLFAs profiling in the four Salamanca
demo sites. In order to assess the evolution of soil microbial communities in
relation to the tree health status, PLFAs analysis will be conducted in all
Salamanca demo sites

Partners involved CSIC/IRNASA & IDForest

Frequency 1 per year

Funding ADAP-TGA, CLU-2019-05 and own resources

Indicative cost 4.000,00 €

Action Biodiversity Boxes Maintenance

Description Checking and cleaning of biodiversity boxes in Cubo de Don Sancho and La
Alamedilla. In order to check for the presence of bats, insectivorous birds
nests and wasps, as well as to maintain the biodiversity boxes and prepare
them for the new season, the biodiversity boxes placed in Salamanca demo
sites 3 and 4 will be opened and cleaned along the next three years

Partners involved CSIC/IRNASA

Frequency 1 per year

Funding Own resources

Indicative cost 600,00 €

Action Disease Monitoring

Description We will persist in monitoring and assessing the outcomes of the forest
disease management within the experimental plots over the coming years.
The need for this prolonged observation period is rooted in the slow
response rates exhibited by mature trees, ensuring the validation of
enduring benefits.

Partners involved UVa (in collaboration with CSIC/IRNASA and IDForest)

Frequency 1 per year

Funding Own resources

Indicative cost 3.000,00 €
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Action Tree Health Monitoring

Description Dendrometric study and tree health status through visual observation of
crown defoliation and crown mortality and presence of bleeds/galleries in
Salamanca demo sites. In order to assess the health status of the trees and
their dendrometric characteristics after three years from the project end, a
dendrometric study and tree health status through visual observation of
crown defoliation and crown mortality and presence of bleeds/galeries will
be conducted in all Salamanca demo sites

Partners involved CSIC/IRNASA & IDForest

Frequency once at the end of after-LIFE period

Funding Own resources and seek for other funds

Indicative cost 1.200,00 €

Action Inoculation’s monitoring

Description We will continue to track and evaluate the results of the forest inoculations
within the experimental plots in the years ahead. This extended observation
period is necessary due to the slow response rates of the mature trees, in
order to confirm the long-term benefits.

Partners involved UVa

Frequency 1 per year

Funding Own resources

Indicative cost 3.000,00 €

Action Uptake MycoControl

Description Forest trials monitoring. The results of the implementations carried out in the
Italian forest in the experimental plots will be monitored in the coming years
to verify the multi-year trend of benefits since these are old trees whose
reaction rates are slow.

Partners involved CNR

Frequency 1 per year

Funding Own resources

Indicative cost 3.000,00 €
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Action Uptake MycoControl

Description Technology development of a BCAs Trichoderma-based mass inoculum
production system for possible industrial-scale application of a commercial
SynCom product in Italy or Spain

Partners involved CNR, IDForest

Frequency N/A

Funding Own resources + funding from industrial partners

Indicative cost 12.000,00 €

Action Uptake Mycoeconomy

Description Adapting substrate production process, equipment and recipes to changing
environment and market demand. Introducing new gourmet and medicinal
strains for cultivation. Developing new related products (forestry, alimentary,
medicinal & educational)

Partners involved Mycelio, Volterra, IDForest

Frequency Continuously

Funding Own resources

Indicative cost €€

Action Reinforce Replication

Description Establish an exotic mushroom production factory in Lousã, investing in the
company Golden Cap

Partners involved Olisipo Way with support of Cerdeira

Frequency n/a

Funding Own resources and EU funding

Indicative cost 650.000,00 €
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Action Reinforce Replication

Description Establish the Regen Lab, a center for experimentation and training in
Silveira’s forest management and natural regeneration techniques

Partners involved Associação Vale do Xisto with support of Cerdeira

Frequency n/a

Funding Own resources

Indicative cost 180.000,00 €

Action Reinforce Replication

Description Agro-food Innovation Center in Lousã, an incubator for innovative industrial
projects incorporating technology in the agro-food sector. The Center will
receive the GoldenCap mushroom factory and the Mysoil insect production
unit.

Partners involved Golden Cap, Insect Based Food and Feed, MySoil and Associação Vale do
Xisto with support of Cerdeira and Mycelio

Frequency n/a

Funding Own resources

Indicative cost 250.000,00 €

Action Reinforce Replication (monitoring replication farms)

Description Monitoring of implemented actions and resolution of problems with
replicators. Roots of the inoculated trees in the replication will be analysed,
with the aim of observing the presence and evolution of the mycorrhizae of
the inoculated fungi.

Partners involved IDForest

Frequency Once per year during afterLife period

Funding Own resources

Indicative cost 3.700,00 €
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Action Reinforce Replication

Description Training and advising individuals and groups in forestry, wood processing,
mushroom cultivation, biochar production and application, circular
economy, and related sustainable practices within the “Circular Forestry
Lab” initiative.

Partners involved Mycelio, Volterra, Cerdeira with partner ASES

Frequency Continuously

Funding Funded by own resources of participants

Indicative cost €€

Action Reinforce Replication

Description Extension of the Replication Area in other state reserves managed by the
Carabinieri Forestry Corps. Application of the most effective Trichoderma
inoculums selected in the project in additional Silver fir forests.

Partners involved CNR + Carabinieri Forestali

Frequency N/A

Funding Own resources + internal resources of the Carabinieri Forestali

Indicative cost 6.000,00 €

Action Continue Information and awareness-raising

Description Participate in local and regional public events showcasing circular business
model and products (Mycelio) and maintaining project website actualised
(Volterra)

Partners involved Mycelio, Volterra

Frequency 6x/year (events) + next 5 years (website)

Funding Own resources

Indicative cost €€
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Action Continue Information and awareness-raising

Description Dissemination of the results and innovative activities carried out in the
project in technical meetings where politicians, public forest managers and
private landowners participate. The idea is to convince stakeholders that the
techniques used in this project can begin to be implemented in a general
way in places with the same problems that we have faced in the LIFE
MycoRestore project.
Special focus will be placed in communicating these updates to policy
makers, in order to promote better policies regarding forestry management.

Partners involved All partners

Frequency 1-2 per year during AfterLIFE period

Funding Own resources or with the resources of other projects

Indicative cost 2.400,00 €
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6. The Circular Forestry Lab initiative - post project legacy of
LIFE Mycorestore

As part of Replication activities new partners were sought to uptake the lessons learned from
our project, particularly in the MycoEconomy section. Many of the trainees that passed
through the chainsaw/sustainable logging/mushroom & substrate/biochar production courses
have indicated to be interested in engaging professionally in these types of circular practices.
From the partners in this project we will continue to support them and see how their next
steps will help to scale sustainable forestry management in different places.

Furthermore, several initiatives and companies showed interest in our best practices,
particularly ASES Eco of France was involved in the training for biochar production and has
invested in a Kontiki kiln to produce biochar in France. Cerdeira and their different commercial
spin-offs related to forestry resource optimisation in and around Silveira also form a wonderful
result of our Mycoeconomy activities with a true potential for scaling. In Tavertet Mycelio and
Volterra have witnessed the enthusiasm of practitioners and their belief in combining “good
and honest” field work with a decent income prospect (based on the potentially different
income sources such as wood products, substrate, mushroom and added-value compost). Both
have received multiple requests for internships and pontaneous job applications.

All together, the 3 most involved areas in Spain, Portugal and
France have developed a concept called “Circular forestry lab”
where their operations will be promoted as regional hubs for
sustainable forestry management practices and learning centers
for future operators in this promising sector. Each center has
pledged to host multiple interns per year, engage in the regular
organisation of technical seminars and provide regularly relevant
content on their social media and video channels. The involved
partners have also pledged to participate in new European R&D
and demonstration projects to deepen the existing knowledge
base and aim to expand the model to other European countries.

Finally, the first expedited biochar carbon
credit was a landmark achievement for
Volterra and will pave the way for
European landowners and practitioners to
engage in these types of added-value
practices and obtain alternative income
sources. Biochar credits currently trade
between €200 and €250 on the voluntary
market and thus form a huge upside for
owners that want to invest in circular
forestry activities and now will have
access to very decent economic returns.
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