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Project Information

“LIVINGAGRO - Cross Border Living Laboratories for Agroforestry” is a project funded under the ENI CBC
Med Programme 2014-2020, first call for standard projects, and refers to thematic objective A.2 “Sup-
port to education, research, technological development and innovation,” priority A.2.1 “Technological
transfer and commercialization of research results.” Lasting four years (September 2019 - August 2023),
LIVINGAGRO involves 6 organizations from 4 different countries (lItaly, Greece, Lebanon and Jordan)
and addresses the challenge of knowledge and technological transfer in Mediterranean agriculture and
forestry systems for achieving and sharing good practices aimed at sustainable production, protecting
biodiversity, enhancing transfer of innovation and increasing profitability for territories and main ac-
tors as well as stakeholders involved. Using an open innovation-oriented approach for co-creating eco-
nomic and social values and interactions between supply and demand, eliminating geographical and
cultural barriers, two Living Laboratories, focusing on multifunctional olive systems (LL 1) and grazed
woodlands (LL 2) are being established. Project partners include: the Regional Forest Agency for Land
and Environment of Sardinia (Fo.Re.S.T.A.S.) - Lead Beneficiary, the Italian National Research Council,
Department of Biology, Agriculture and Food Science (CNR), and ATM Consulting S.a.s. (ATM), Italy; the
National Agricultural Research Center (NARC), Jordan; the Mediterranean Agronomic Institute of Chania
(MAICH), Greece; the Lebanese Agricultural Research Institute (LARI), Lebanon.

Introduction

Using the catalogue

We want both senior and less experienced readers to be able to engage with the innovations featu-
red here in order to assess whether these innovations are relevant to the local or global challenges
facing them. The catalogue therefore assumes a certain level of understanding of olive growing, olive
oil production, and livestock farming, but includes highly technical and scientific terms and notions
only where this is essential for a basic understanding of the innovation. This is not a technical manual,
but a catalogue intended to provide an overview of some of the innovations that may be useful to those
involved with multifunctional olive systems in order to help bring together stakeholders and innovators
who may be able to collaborate to solve common problems. Contact information is provided in order to
facilitate networking.

About innovations

The European Commission (EC) defines innovation in agriculture and forestry as “‘a new idea that
proves successful in practice.’ In other words, the introduction of something new (or renewed, a novel
change) which turns into an economic, social or environmental benefit for rural practice.” It may be
“technological, non-technological, organizational or social, and based on new or traditional practices. A
new idea can be a new product, practice, service, production process or a new way of organizing things,
etc. Such a new idea turns into an innovation only if it is widely adopted and proves its usefulness in
practice.” LIVINGAGRO has gathered a number of innovations in this catalogue which project members
believe will prove useful for those who work with multifunctional olive systems.

In 2015, European Commissioner Carlos Moedas established three central policy goals for EU research
and innovation: open innovation, open science and open to the world. Open innovation, according to
the European Commission, means “opening up the innovation process to people with experience in
fields other than academia and science. By including more people in the innovation process, knowledge
will circulate more freely.” The LIVINGAGRO team invited numerous stakeholders to share their concerns



about needs for innovation related to multifunctional olive systems then attempted to identify innova-
tions related to those concerns, including innovations coming from nonscientists outside academia.

Open science, according to the EC, “focuses on spreading knowledge as soon as it is available using digi-
tal and collaborative technology.” Along with LIVINGAGRO’s website, Facebook page, B2B meetings, and
other outreach efforts, this catalogue represents an effort to spread knowledge about innovations to the
people who need them as soon as possible after project members identify the innovations. Open to the
world “means promoting international cooperation in the research community,” and LIVINGAGRO invol-
ves direct collaboration among four countries in the Mediterranean region, both in and beyond the Euro-
pean Union: Italy, Greece, Jordan, and Lebanon.

How we created the catalogue

Having identified potentially useful innovations, the partners of LIVINGAGRO suggested a template for
innovators to complete. This included assessing the stage of readiness of a potential innovation, as well
as which type of challenges it addresses. Taking into consideration the needs expressed by stakeholders,
LARI’s research team and technical team reviewed the information provided. Following this review, we
went back to the innovators to address questions and fill in gaps, then incorporated the responses into
the innovation descriptions.

SECTION 1.

Intercropping and Preparing for Climate Change in
Olive Groves

Traditionally, olive groves in Greece have included plants such as legumes, cereals, herbs, vegetables,
walnuts, grapevines, and truffles. Such a combination of two crops grown at once on a plot of land is
known as intercropping. When it includes trees and an annual crop, it is also a type of agroforestry.
The traditional agroforestry practice of intercropping offers many benefits over a monoculture--benefits
for the soil, the farm, the broader environment, and (as a result) the farmer. Recommending that olive
farmers consider innovating by adapting new, improved versions of traditional agroforestry practices,
numerous scientists now provide specific advice to help farmers achieve the greatest possible benefits.

Intercropping increases olive groves’ sustainability by adding to their biodiversity and stabilizing the
soil, thus reducing trees’ vulnerability to pests, diseases, and climatic stresses. The greater diversity in
plant life enables a larger variety of organisms in the soil, as well as more beneficial insects, pollinators,
and birds. With intercropping, the soil benefits from increased porosity, improved drainage, less ero-
sion, and decreased nitrogen and phosphorus leaching, which means fewer valuable minerals lost and
less pollution of groundwater and surface water. Fewer pesticides and nitrogen fertilizers are required,
and olive trees tend to be healthier, which benefits the planet and the farmer. In addition to saving mo-
ney on pesticides and fertilizer, farmers may also benefit financially both by producing higher quality
olives and by harvesting a second crop. They can either sell this product (as in the case of the recently
popular avocados) or use it as a natural soil enricher or an animal feed (as with legumes).

One of the most important crops for the Mediterranean region, the olive tree will be subject to increasin-
gly harsh abiotic stresses due to climate change in the coming years. Abiotic stress comes from environ-
mental conditions that can harm plants and reduce their growth and yield, such as extreme temperatu-
res, soil salinity, and drought. (Biotic stress, on the other hand, is caused by living things such as insects,



weeds, bacteria, viruses, or fungi.) Shifting cultivation zones, depletion of organic matter, desertifi-
cation, degradation of water resources, and other challenges make it imperative to prepare for the
future, for example by intercropping and by using trees that can resist the effects of climate change.

Innovation 1: Adaptation of olive groves to climate change through sustainable
management

Background

Olive growing plays a vital role in sustaining food security, fostering economic growth and protecting
the environment in Mediterranean countries. Following a period of intensification of production sy-
stems during the second half of the twentieth century, we currently face the consequences manifesting
through degradation of soil and water, decline in biodiversity and anthropogenic climate changes. Inci-
dents of extreme drought, flood, eutrophication, salinization, nitrification, and species extinction are in
the daily agenda in global level.

Adopting sustainable olive grove management is suggested as the only way to mitigate the impacts of
past over-intensive land use schemes and adapt to changing climatic conditions. This talk will present
the latest research findings related to good practices in olive grove management and provide insights
about the human-agroecosystem interaction, ecosystem services, climate change mitigation and adap-
tation, soil microorganisms and water cycle towards the establishment of a long-term balanced and
resilient coexistence of humanity, plants, animals and our environment.

Keywords
Carbon farming, circular economy, climate change, sustainability, LIFE, PRIMA

Methodology

For over a decade, we implemented several projects in collaboration with farmers associations to opti-
mize agricultural practices that are environment-friendly and profitable. The rationale was to establish
living labs and compare our farm management system with farmers’ business as usual in neighbouring
olive groves. Some examples are LIFE Oliveclima, LIFE Agroclimawater, LIFE Olivares Vivos+, PRIMA Su-
stainolive, and PRIMA Freeclimb.

Specifications

In every farmers’ association we selected several pairs of olive groves and comparatively applied dif-
ferent management options. For many years, we measured environmental, production and economy
indicators and performed repeated training events.

Impact
Our sustainable olive grove management system was constantly being customized in each area accor-
ding to the local conditions and always outperformed the local way of farming.

Filled gaps

Several sustainable management systems have been proposed during the recent decades but most had
very high production cost and reduced yields. In other cases, these aspects were not even measured.
Also, in most cases, the suggested management was tested only in one location or even in one farm. Our
approach provides a holistic advancement of the olive grove management and guidelines for adapta-
tion to various environments.

Limitation

Caution should be used in the application of recycling of organic materials to avoid toxicity or nitrogen
immobilization incidents. Also, careful application of cover crops is needed in areas with poor rainfall to
avoid competition with olive trees for water.



Next steps/potential extension
Our sustainable olive grove management system is in line with the European and most national rural
policies for green farming and there is huge potential of up scaling almost everywhere.

Find out more

Dr. Georgios Koubouris

Hellenic Agricultural Organization - ELGO-DIMITRA
Chania, Greece

Phone: +30 28210 83434

Email: koubouris@elgo,gr

Website: www.elgo.iosv.gr

Innovation 2: Using innovative legume-based mixtures as cover crop in olive
multifunctional systems

Background

Multifunctional olive systems in the Mediterranean basin include agroforestry systems that strongly
contribute to sustain local economies by providing both plant and animal products. Currently, there
is a strong demand from farmers for an integrated system of best practices that ensures sustainability
of production, transfer of innovation and increased profitability for the territories/actors involved. In
this context, the use of site-specific seed-mixture for soil cover in the olive grove can be an important
solution that can improve the sustainability of multifunctional olive production systems.

Keywords
Multifunctional olive systems, innovative soil management, legume-based mixtures, self-reseeding
species, cover cropping, cost reduction.

Methodology

Grass and legume varieties in the site-specific seed mixtures should be selected primarily on the basis
of soil characteristics (pH, soil depth and soil water retention) and climatic conditions (rainfall distri-
bution and duration of drought periods). It is better to check early the seed availability with distribu-
tors in order to have enough time to design suitable mixtures. In the seed mixture, the use of annual
self-reseeding species and varieties rather than perennials is suggested to avoid water competition
with olive trees during the dry period (late spring and summer). Furthermore, the mixture should be
mainly based on the legume varieties, which are able to improve the N content of the soil and the avai-
lability of nutrients for the olive grove. In addition, with climate change, the risk of drought springs
could be a problem for seed production and water competition with olive plants. The mixtures should
be sown after minimum tillage or as sod seeding in autumn. To avoid failures, it is better to introduce
legume-based mixtures of early varieties to improve ecosystem services as soil fertility, carbon seque-
stration, biodiversity, etc.

Specifications

The appropriate and adequate agronomic management plans are essential to ensure the persistence
of the soil cover over the years, by regularly mowing or chopping weed biomass or dry plant residues
and respecting the flowering of self-reseeding species in the spring season.



Impact
+ Improvement of the sustainability of the olive grove system:
- Economic benefits due to the reduction of costs i.e. reduction of tillage, fertilizers, herbicides, etc.;
- Lower environmental impact of the system (less use of chemicals, lower greenhouse gas
emissions);
- Improved soil fertility (increased carbon stock and sequestration in the soil due to increased
crop residues and reduced tillage)
- Weed control.
« Improved accessibility of the olive grove along the year, especially during olives harvesting
(autumn and winter);
« Potential improvement of olive and olive oil production in terms of quality giving the oppor-
tunity to have organic products (olives and olive oil);
« Possibility of greater integration between the olive grove and animal breeding (sheep, horses,
geese, etc.).

Filled gaps

The use of appropriate mixtures for cover cropping, adapted to the soil and climatic conditions, can
improve the productivity and sustainability of the multifunctional olive grove systems. The cost re-
duction and the improved quality of olive production leads to both increased income for the farmer
and improved environmental performance of these production systems. In addition, soil fertility can
be improved through the increased amount of crop residues left in the soil and the reduction of tilla-
ge, which favours an increase in soil carbon sequestration. The cover crop can be chopped or grazed,
giving the possibility of flexible management according to farm needs. Moreover, the management
with controlled and permanent legume-based mixtures as cover crops can facilitate the transition to
an organic regime.

Limitation

The use and diffusion of cover crops in olive groves are linked to the possibility of sourcing suitable
species. The seed market of mixtures for cover cropping of the olive grove systems suitable for Medi-
terranean climates does not guarantee timely seed availability, being constrained by the commercial
choices of producer countries (Australia in particular), so an early survey of seed availability from
distributors is good in order to have sufficient time to design suitable legume-based mixtures. More-
over, once sown, the mixture needs a correct seasonal management to guarantee a long term sward.

Next steps/potential extension

It is essential to encourage local seed production chains of species and varieties suited to the envi-
ronmental conditions of the site of interest, in order to reduce dependence on foreign markets for the
purchase of seed to be used in the mixtures.

Find out more

Dr. Claudio Porqueddu

CNR - ISPAAM, Sassari - Italy

E-mail: claudioantonio.porqueddu@cnr.it
Phone number: +39 079 28 41 604



Innovation 3: Coupling Olive, poultry and asparagus in Multifunctional Olive Sy-
stems

Background

Olive trees used to be cultivated with other crops and grazing animals on the same land. Crop speciali-
zation led to the abandonment of such polycultures in most cases, resulting in olive monocultures with
frequent soil tillage but no cover crops or manure application. This caused decreased soil fertility and
increased erosion, especially on sloping terrain. To prevent further damage, temporary or permanent
green mulching is now often adopted. If a green cover must be maintained, why not use something
that can produce additional income? Wild asparagus (Asparagus acutifolius) is a naturally occurring
perennial vegetable that grows well in the moderate shade under olive trees. Its spears have been con-
sumed from time immemorial, but the plant is not usually cultivated. However, its cultivation in an olive
orchard provides an opportunity to increase income and productivity. Moreover, chickens in the same
orchard can further increase farmers’ income, as well as taking care of weeds the asparagus makes it
difficult to eradicate otherwise.

Keywords

Olive trees, olive growing, olive production, wild asparagus, asparagus, free-range chickens, polycultu-
re, agroforestry, life cycle assessment, environmental impact, weed management, fertilization, meat,
poultry

Methodology

Asparagus plants can be cultivated along the tree rows, leaving the alley free for the movement of ma-
chinery. They can also be cultivated between the rows, but this may limit the type of equipment that
can be used in the orchard. The presence of asparagus plants makes weed control in the olive orchard
more difficult. However, livestock can provide good weed management, as well as fertilization. Large
animals are mostly incompatible, so smaller animals should be preferred. Free range chickens repre-
sent one good solution: they do not harm the asparagus plants or the olive trees. (They can destroy
olive suckers when they first emerge and are tender: this is an added bonus.) Two cycles of 1000 meat
chickens per hectare (ha) can be raised in the olive orchard: one in the spring, before and/or after the
asparagus harvest (but not during the harvest), and one in the autumn (the two seasons when weeds
grow and need control). During the summer and winter months, weeds do not grow significantly due to
drought and cold respectively, at least in Mediterranean-temperate climates, so no control is needed.
This gives the orchard a break from grazing pressure and provides enough time for natural sanitation,
thus avoiding a concentration of parasites. In other climates, the period for the cycles can be adjusted
based on when there is greater need for weed control.

Specifications

Wild asparagus is perennial; once established, it does not required soil tilling, which helps prevent ero-
sion. Asparagus plants can be transplanted in spring or autumn along the tree rows at 2.5-3 plants per
meter of row (4-5 thousand plants/ha). If cultivated also in the alleys, rows should be at least one meter
apart (20-25 thousand plants/ha), or farther apart if appropriate for the machinery used in the orchard.
Young plants should be irrigated during the first year, either regularly or when necessary. Afterwards,
they should be able to cope with natural rainfall as well as the olive trees. If the trees are irrigated, the
same (drip) irrigation system can be used for both the trees and the asparagus, optimizing the invest-
ment. Manure or fertilization with other organic materials is highly advisable for the asparagus plants
and will benefit the trees as well. Wild asparagus plants become productive after about 2-4 years from
transplanting, and the yield for well-cultivated plants is around 50-100 grams/plant, thus about 200-500
kg/ha with plants along tree rows or 1000-2000 kg/ha with plants also in the alleys.

Meat chickens should be allowed to range from the age of three weeks until they are ready for the market
(about three months later for the slow-growing breeds that are more suitable for free-range systems).
Good fencing against predators is usually necessary. A guard dog can also be very effective against pre-
dators. Two cycles of 1000 chickens/ha will provide complete weeding and fertilization for the orchard.



Despite grazing, chickens will consume almost as much feed as they would without grazing, but meat
quality and animal welfare will be increased while cultivation costs (for weeding and fertilization) will
be reduced.

Impact

A life cycle analysis has shown the great environmental benefits of this polyculture, demonstrating that
by providing natural weeding and fertilization services, the chickens very significantly reduce the envi-
ronmental impact of olive cultivation. Economic analyses are being carried out, but it is already clear
that this polyculture increases overall yield per unit area by producing more crops on the same land.
Thus it should provide more income than the separate cultivations.

Filled gaps

Polycultures are often more productive and better for the environment than monocultures, but only
when the right combinations of crops are used. Wild asparagus appears to be a good understory crop
in olive groves. However, intercropping complicates weeding and fertilization management. Using fre-
e-range chickens to do both jobs is a natural, cost-effective solution which also provides additional yield
from the same land. Free-range animals need shelter against the weather. Olive trees provide such shel-
ter, improving grazing time and range, as well as animal well-being. To summarize: the combination of
olive trees, wild asparagus, and free-range chickens can benefit the olive grove and the livestock as well
as increasing farmers’ income.

Limitations

It may not always be convenient to diversify production on a small scale, especially for livestock opera-
tions. Fencing is usually necessary and costly. Slow-growing chicken breeds are better grazers, but they
have low feed conversion efficiency, so their meat has higher production costs and a greater environ-
mental impact. For effective weeding and fertilization, grazing should be uniform. This requires moving
the chicken housing often and/or managing the animals to encourage uniform grazing. Otherwise there
will be overgrazing and soil compaction and pollution in some areas, and insufficient weed control and
fertilization in other areas.

Next steps/potential extension

Selection for breeds that combine sufficient grazing abilities with greater feed efficiency is desirable.
Chickens might positively interfere with the olive fly cycle, destroying maggots in the soil, as well as
possibly controlling asparagus beetles or olive weevil, but more research is needed in these areas. More
work could also be done to promote the marketing of sustainable agroforestry products, so they could
bring farmers even better prices. It would be useful to explore ways for farmers to work together to cre-
ate the economies of scale necessary to get the greatest benefit from this agroforestry system.

Find out more

Adolfo Rosati, PhD

Council for Agricultural Research and Economics (CREA)
Spoleto, Italy

adolfo.rosati@crea.gov.it

Presentation: https://www.youtube.com/watch?v=4ZWm4v95I_|

Leaflet: https://www.agforward.eu/documents/leaflets/19_Olive_asparagus_innovation_leaflet.pdf
Video (in Italian): https://www.youtube.com/watch?v=ALw73WwUr2o

Free manual (in Italian): https://www.researchgate.net/publication/282653171_Manuale_per_la_colti-
vazione_consociata_Olivo_Asparago_selvatico_Pollo_rustico
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SECTION 2.

Olive Tree and Olive Oil Authentication

Whether determined through visually observable characteristics (phenotype), genes (genotype), or che-
mical analysis, olive variety and olive oil grade identification can be useful to nearly everyone who works
with olives or olive oil, from producers and millers to researchers and consumers. Consumers and those
who serve them, for example, are increasingly interested in learning about the exact type and origin of
products, including the types of trees their olive products come from. Seeking high quality and anxious
to avoid fraud, many prefer authentic, certified products. Researchers, growers, breeders, and conserva-
tionists want to know which olive cultivars are growing in which areas and conditions in order to assess
biodiversity, consider how to prepare for climate change, and prepare to preserve genetic resources.
Cultivar identification is particularly relevant in traditional and multifunctional olive groves with a high
territorial value to strengthen the bond between consumers and the landscape, and also fundamental to
overcoming confusion concerning varietal names, a common obstacle in current olive research. Innova-
tive ways of identifying olive cultivars are especially useful for all of these reasons, and more.

Innovation 1: Discriminating among EVOOs and table olives obtained from clo-
nal variants of olive cultivars with high territorial value

Background

There is currently a problem with the marketing of certain traditional olive products, due to a confu-
sion about some widely diffused cultivars that are known by different names but appear identical when
analysed by standard molecular markers.

Some extra virgin olive oils (EVOO) and table olives, in fact, come from olive cultivars that have grown
in a particular area since ancient times, giving them what could be called a high “territorial value”, as
typical local varieties. Some of these products are being confused with olive oil and olives from the same
genotype (variety) that are grown in distant areas, under different names (known as variety synonyms),
that are scientifically recognized as “clones”. Due to the ancient origin of these genotypes and their cul-
tivation under highly different agro-environmental conditions, it may be possible that they may have
undergone to mutations along the genome sequence, thus producing “clonal variants” indistinguishable
from each other by the use of regular markers.

The typical local varieties are generally ancient, yielding very high quality products, having been vegetati-
vely propagated from a single common ancestor and grown in the same area for centuries. In many cases,
they are protected by different commercial brands or by European Protected Designations of Origin (PDOs)
or Protected Geographical Indications (PGls). However, these valuable protected local varieties, may run
into problems with fraudulent practices, as EVOOs and table olives deriving from a cultivar, may be mixed
or completely replaced by fruits or oil of other varieties grown in other areas but with a lower commercial
value, due to the same molecular profile. This type of fraud is unfair to both, producers and consumers.
Only by the development of accurate and sharp molecular markers it will be possible to distinguish among
products deriving from these clonal variants with a high territorial value. New markers are being develo-
ped, able to detect somatic (genetic) mutations occurred and fixed in the varietal population, as recent-
ly identified in other fruit crops, such as grape and orange. Genome re-sequencing represents the most
powerful way to detect these somatic mutations, allowing scientists to scan all single DNA bases, identify
effective polymorphisms, and develop markers effective in distinguishing within-cultivar variants. In other
words, these markers represent a new way to distinguish among clonal variants within ancient cultivars.

Keywords

EVOO, table olives, extra virgin olive oil, traceability, intra-cultivar variability, clonal variant, somatic
mutation, genome re-sequencing, SNP markers, DNA authentication, genotyping, territorial food pro-
duct, PDO, PGI
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Methodology

This innovation refers to the development of new markers able to distinguish among clonal variants of

cultivars with different names in different territories. In order to develop clonal-specific SNP markers to

distinguish between products of the same cultivar from different locations, it is necessary:

+ to collect plant material from trees of the same olive genotype from different olive growing
territories under different local names;

« extract high molecular weight genomic DNA;

« sequence all DNA samples through WGS technique in order to obtain at least 30X coverage and
keep only real somatic mutations avoiding sequencing errors;

« perform a bioinformatic analysis of all data to detect all intra-varietal differences;

« convert most robust polymorphisms into effective markers to distinguish among olive clonal
variants;

« apply these SNP markers to EVOOs and table olives.

The methodology developed through these tasks can be applied by producers and traders of EVOO and

table olives in order to authenticate their products, while the control authorities will be able to use ad-

ditional analytic tools to fight frauds and discriminate between real and fake products.

Specifications

Currently, re-sequencing of different clones of the Sardinian olive cultivars Bosana and Corsicana da
Olio is being undertaken in order to identify SNP markers able to distinguish different clones within the
populations of these cultivars in comparison to the same varieties grown in other regions under other
names.

Impact

The availability of new SNP markers able to distinguish among clonal variants of the same cultivar
will make it possible to unmask the fraudulent use of unexpected clones for high-valued territories,
enabling an overall improvement of quality standards and promoting varietal excellence at the regional
level. Producers, oil millers, retailers, importers, food control authorities, consumers and others invol-
ved in the olive oil supply chain will benefit from the application of the analytical method based on
clone-specific markers.

Filled gaps

The lack of analytical methods able to distinguish among different clones of the same variety makes it
more likely that oils and table olives derived from clones grown in low-value territories or with a com-
promised commercial image will be passed off as more desirable products and sold at higher prices
to unsuspecting consumers, with control agencies unable to uncover the fraud. This new method will
enable detecting and discouraging these fraudulent practices.

Limitation

This innovation is currently being developed for just two olive varieties. There is a vast bibliography that
claims to demonstrate the presence of different clones in many varieties of olive trees, from morpho-
logical, agronomic and molecular points of view. However, these differences have not yet been confir-
med. Only the recent strong evolution of genome sequencing technologies, delivering very reliable data
at reasonably low prices, can allow the detection of olive clonal variants.

Next steps/potential extension

Work is being done on local cultivars in Sardinia and other regions, collecting, propagating and evalua-
ting different minor and unknown cultivars to define their agronomical behavior and select those that
could be used in olive oil and/or table olive production. Additional technologies could be made avai-
lable in the near future. This work could be expanded to cover more varieties in different areas.

Find out more

Belaj A., De La Rosa R., Lorite I.J., Mariotti R., Cultrera N.G.M, Beuzén C.R., Gonzalez Plaza J.J.,
Mufioz-Mérida A., Trelles O., Baldoni L. (2018). Usefulness of a new large set of high throughput

12



EST-SNP markers as a tool for olive germplasm collection management. Frontiers in Plant
Science, 9: 1320.

Belaj A., Ninot A., Gdmez-Galvez F.J., El Riachy M., Gurbuz-Veral M., Torres M., et al. (2022). Utility of
EST- SNP markers for improving management and use of olive genetic resources: a case study
at the Worldwide Olive Germplasm Bank of Cérdoba. Plants 11: 921.

Mariotti R., Belaj A., De La Rosa R., Leon L., Brizioli F., Baldoni L., Mousavi S. (2020). EST-SNP study
of Olea europaea L. uncovers functional polymorphisms between cultivated and wild olives.
Genes, 11(8): 916. Cultrera N.G.M., Sarri V., Lucentini L., Ceccarelli M., Alagna F., Mariotti R., Mou-
savi S., Guerrero Ruiz C., Baldoni L. (2019). High levels of variation within gene sequences of
Olea europaea L. Frontiers in Plant Science, 9: 1932.

Mascagni F., Barghini E., Ceccarelli M., Baldoni L., Trapero C., Diez C.M., et al. (2022). The singular
evolution of Olea genome structure. Frontiers in Plant Science, 13: 869048-869048.

Viglietti G., Galla G., Porceddu A., Barcaccia G., Curk F., Luro F., Scarpa G.M. (2019). Karyological
analysis and DNA barcoding of pompia citron: a first step toward the identification of its relati-
ves. Plants, 8: 83.

Contact

Dr. Luciana Baldoni

National Research Council

Institute of Biosciences and Bioresources
Perugia, Italy

Phone: +39 328 3760912

E-mail: luciana.baldoni@ibbr.cnr.it

Innovation 2: Complete mitochondrial genome sequence of historical olive cul-
tivar Mehras in Jordan

Background

The cultivation of olive trees started in the Mediterranean basin some 6000 years ago. The prevailing
theory suggests that their domestication began in the eastern Mediterranean. Cultivation of historical
olive trees are still presents in different parts of Jordan, these trees are will adapted to environmental
condition where they grow. Recently, high-throughput sequencing technology was used to sequence
the genome of historical olive cultivar Mehras. The results obtained from analyses of extranuclear ge-
nome reveal that Mehras has an ancient common ancestor with important olive cultivars from Europe.
Based on the above mentioned results, the economic income from cultivar Mehras products (fruits and
oil) was raised by 50%. Furthermore, cuttings from cultivar Mehras could be distributed locally and re-
gionally to increase the area cultivated by cultivar Mehras.

Keywords
Olea europaea, cultivar Mehras, genome, Jordan

Methodology

Mehras leaves were collected from Alhashemya, Ajloun, Jordan, and DNA was extracted using standard
protocol. Library construction of 64 bp paired-end reads and sequencing were carried out using Illumi-
na platform (USA), and obtained data where deposited in GenBank database.

Specifications

Small orchards of historical olive trees are still found in Northern and Southern of Jordan. Maintenance,
study and conservation of these orchards have valuable value for the genetic resources of historical
olive trees and for the continuity of income of the orchards owners.

Impact
Using high-throughput sequencing technology to sequence the full genome of the mitochondria of hi-
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storical olive cultivar Mehras and discovering the unique genes that Mehras pertain will maximize the
benefits of the farmers who cultivate Mehras cultivar. In the last years the price of olive oil of Mehras was
augmented by 50%. More investigation at the molecular level like full genome sequences could leads to
novel genes unique to Mehras cultivar which in turn will increase the farmer's income.

Next steps/potential extension
1. Analysis for nuclear genome of Mehras cultivar.
2. Studyingthe performance of Mehras cultivar under abiotic stress like salinity, drought, and heat.

Find out more

Prof. Monther Sadder

Plant Biotechnology Lab

Department of Horticulture and Crop Science, School of Agriculture
University of Jordan, Amman, Jordan

Email: sadderm@ju.edu.jo

Prof. Mohammad Brake

Biology Department, Faculty of Science, Jerash University, Jerash, Jordan
Email: m.break@jpu.edu.jo

SECTION 3.

Initiatives and innovations for olive sector deve-
lopment

Innovation 1: Networking: Women inclusion in the olive sector in rural areas

Background

Extra Virgin Olive Oil (EVOO) is considered as food and medicine. In March, 2020, Jordanian Olive Oil Wo-
men’s Network (JOOWN) is registered formally as “Olive Oil Women’s Association” at Ministry of Social
Development (MoSD). It aims to be close to the EVOO consumers and producers in the local community,
as it develops many initiatives with women especially in the rural areas: it targets women to share mu-
tual experience for women inclusiveness, targeting the kids and youth to have EVOO sensory evaluation
training and introduction sessions, and the local community’s targeted partners in olive sector to parti-
cipate in the national and international festivals.

JOOWN works voluntary to discuss the significance of EVOO production and consumption as culture
and practice at every level and aspect, through participation of 100 volunteered experienced members
so far at JOOWN in EVOO processing. One of JOOWN'’s key interests focuses on the ancient olive trees
in Jordanian Forest Areas “Grandparents’ Olive Trees are Grandchildren Treasure”. These ancient trees
are considered as Jordanian heritage, which is called Al-Mehras that need more attentions of preser-
vation and rehabilitation. Al-Mehras olive trees are located away of urban cities, and the owners are
delighted and passionate to get engaged with heritage reservation industry. As JOOWN is appreciated
entity among key players in the olive sector, institutionally it keens to keep networking and collabora-
tion with many local CSOs, NGOs, public institutions, academics and high schools, and international
agencies through agreements, Memorandum of Understanding (MoU) to stay active with its partner to
implement events and initiatives in olive sector.
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Keywords
Jordanian Olive Oil Women’s Network (JOOWN), Extra Virgin Olive Qil (EVOO), Women Inclusion, Rural
Areas, EVOO Business and Culture, Heritage Preservation and Rehabilitation

Methodology

JOOWN was established as an agricultural specialist association under the umbrella of the Ministry of
Agriculture (based on its mandate). It developed its strategic plan 2021- 2025 and its implementation
plans. In addition, it uses open-minded strategy that enables others to implement their initiatives with
full JOOWM’s collaboration and shared its volunteers’ expertise. JOOWN adopts a social model of con-
nectivity of mutual trust to keep developing and growing and progress. Mostly, it works in the theme
of participatory approaches, volunteer methodology, and implementing of result-based management.

Specifications

Academic and scientific aspects of EVOO production, consumption, food processing, others are the spe-
cialties and key priorities to JOOWN. JOOWN keeps itself updated, been closed to the newest practices
and knowledge are JOOWN patinate and goal. Transferring to new generation of youth males and fema-
les for sustainability, to be aligned with Jordanian context and values of olive trees; namely, family olive
collection season with the neighbourhood, and national festivals and events.

Impact

Appreciated and respecting towards JOOWN is its fuel to go on. Community reactions to JOOWN initia-
tives to be part and close in the local community face-to-face/ on-field, and even virtually, are examples
of impact that JOOWN seeks to keep. New interested and audience in JOOWN community and EVOO
culture is spreading impact of behavior and commitment. JOOWN’s ambitions to grow and keeping to
have increasing rates of members to join.

Filled gaps

JOOWN opens all dialogue through social media, traditional communication, and virtual channels align
with parties like farmers, producers, even consumers in an institutional, scientific dialogue for their
interests. They need to be linked more with the decision-making players for more support and facilita-
tions in the olive sector. JOOWN'’s trials to convince and voice to peak-up about the EVOO and on behalf
sometimes those interested partners to get them engaged, partners like farmers, mainly, women in
rural areas or those with less knowledge or experience in olive sector.

Image 1. A photo includes members of Jordanian Olive Oil Women’s Network,

and Arab Olive Oil Women’s Network.
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Limitation

Institutional continuous efforts and ongoing initiatives totally are achieved by JOOWN’s members as
volunteers, which are an exhausted work with limitations of the available resources. JOOWN continues
working with less than the minimum of resources of generosity of partners in the local community and
JOOWN'’s members’ fees. So, sustainability is needed here to keep the spirit of giving, sharing and valu-
ing EVOO knowledge and practices.

Next steps/potential extension

JOOWN hoping to enlarge and up-scale its professional works. In addition, JOOWN is expert enough,
which starts establishing Arab Women Olive Oil Network (AWOON) to include the Arabian countries’
networks as members. There are international interests but still not too much on the ground.

Find out more

Dr. Sana Elhennawi Eng. Nehaya Muhaisen

Member at Jordanian Olive Oil Women’s Network Head of Jordanian Olive Oil Women’s Network
(JOOWN) (JOOWN)

Fee-lance consultant in Monitoring and Evaluation nehaya_muhaisin@yahoo.com
hennawisanna@hotmail.com Jordan

Jordan

Innovation 2: Agroforestry as a tool for the development of tourism and envi-
ronmental agriculture

Introduction

An ever green tree, important for its product found on the table of each and every family all over the
world has a great importance for humanity. It’s the olive tree which is a common tree between countries
of the Universe.

Background

Olive trees stand witness, side by side of forestry trees for many years on environment challenges, espe-
cially weather changes. Olive trees and oaks are known for being ever green trees around a year. Both
trees are poorly demanding water to survive in different parts of the country. Looking to an old olive
tree is enough to recognize the hard circumstances it went through which affected its appearance. Still,
the stem that looks dry is very rich with oil production. Different wild plants growing at different times
of the year are rich with many advantages for the humanity and could be used in producing medicines.

Keywords
Tourism, olive trees, oak, wild plants, International traditional village

Methodology

Today | am glad to introduce to you a society which has a clear vision towards bringing, as much as
countries together under the same ceiling of an international traditional village, attracting their cultures,
food, clothes, plants, habits and traditions, instruments, farming systems, production systems and so on.
Moltaga Al Wedyan Cooperative Society for Tourism and Environmental Agriculture was established in
August 2022 at Saham El Kfarat, Bani-Kinanah Directorate in the northern side of Jordan on a plot of
land of 21 ha to achieve such a goal.

Saham is rich with olive trees, oaks, carob, Guava and forest trees. The variety of olive trees encouraged
to build mills for olive oil production. Natural soap is produced from the remaining of oil as well as olive
peat for fire and heating. Guava crops are well known for their good quality and taste, sold at good pri-
ces. Carob is needed for food and medical use at a high level. Good to know that the Yarmouk Valley is
rich with many wild plants that can be consumed on daily meals like thyme, Malva, Cichorium and much
more. Many more wild plants might be used in medicine and need to be studied and tested. This creates
the need for a lab at the place and the exchange of information in this field. Moltaga Al Wedyan Coo-

16



perative Society is keen to open a good number of employment opportunities for women and young
generation reducing unemployment among them and improve their standard of living by creating an
income for them. On the other hand, we will be calling people to enjoy their times at different activities
like using the zip line adventure, riding horses, enjoying their meals from the traditional kitchen at a big
tent or in the open air, going through different walking paths, attending some events and activities like
a wedding party, musical party and visit the butterfly open air exhibition. Also, they can enjoy watching
stars by telescope during the night time.

Having the land with many activities will be an attractive place for local and international people to
enjoy their times in the open air zones, to be close to nature and life of simplicity. We will have wooden
cottages with one or two or three bed rooms for those willing to sleep over there and spend more than
one day. From this place, people can visit Um Qais, Gwalbeh; see the lake of Teberiad, Nazareth, Sour
and Sida.

Specifications

Moltaga Al Wedyan Cooperative Society will offer people a high level of service 24/7 with unusual acti-
vities. We intend to create a touristic hub for people locally and externally from different countries.
Moreover, to have an environmental agriculture hub for those interested in studying plants of all kinds.

Impact

Many positive impacts are expected as a result of this project:

1. Social life will be affected positively by mixing with different nationalities.

2. Exchange of knowledge in different fields between local and foreign people.

3. Women and young generation will have new employment opportunities improving their inco-
me and life circumstances.

4. Increase the foreign currency stock which will support the imports trade balance finance.

Filled gaps

1. Cottages will fill the lack of sleeping places like hotels and furnished apartments.

2. Introducing new fields of investment at Saham.

3. Improve services at Saham like, roads, water, transportations, supermarkets and malls, medici-
ne, farming systems, foreign exchange shops, touristic companies...etc.

4. Locate Saham on the international and local maps as a destination for environmental agricul-
ture and tourism.

5. Assign walking paths to get closer to nature and get rid of negative energy.

Limitations:

1. Some rules and regulations delay for approvals sometimes.
2. Lack of expertise in some specialties

3. Need for special instruments.

4. Lack of finance at a certain stages.

Next steps/Potential extension

« Use of alternative power system to save energy.

+ Invite the international community to take part in the international traditional village.
« Exploreinternational experience with such activities.

« Upgrade our services to match with high standard visitors.

«  Fulfill suggestions by visitors.

«  Make tourism and environmental agriculture the concern of people.

« Additional activities to be added.

Find out more

Youssef Bader, Director

Moltaga Al Wedyan Cooperative Society for Tourism and Environmental Agriculture
Mobile: +962795533317

Email: ybaderl5@hotmail.com
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Innovation 3: Marketing AgroForestry systems through the PEFC Agroforestry
certification scheme

Background

The Programme for the Endorsement of Forest Certification (PEFC) is an international, non-profit,
non-governmental organization dedicated to promote Sustainable Forest Management (SFM) through
independent third-party certification. Expanding PEFC’s scope from trees within forests, to include tre-
es outside forests (ToF), is an important consideration for advancing sustainable landscapes and rural
livelihoods.

Forest certification is a voluntary, market-based instrument, implemented through two separate but
linked processes: Sustainable Management certification and Chain of Custody certification (CoC).

Our scope is to promote national certification schemes for forests and “trees outside forests” environ-
ment developed through a participatory process that involves various stakeholders and is adapted to
local priorities and conditions. In Italy, PEFC developed projects and campaigns for Sustainable Mana-
gement of Forests and ToF (plantation, agroforestry and urban areas). The term ToF refers to all trees
that are grown outside the nationally “designated forestland”; and includes both intensive and extensi-
ve agriculture or settlement production systems. Within the scope, are trees growing on private lands,
in fields and on field-boundaries, in orchards, in common and state non-forest lands, in parks and gar-
dens, in rural or urban areas, along roads, canals and railway lines, etc.

Sustainable management criteria and guidelines for ToF are now necessary to achieve certification,
since this land use is growing in importance, and could represent at least 27% of the global area of tre-
e-based systems.

Keywords
PEFC, Agroforestry certification standard, Sustainable management, agroforestry system, Tree Outside
Forests, Olive orchards.

Methodology

PEFC in general works throughout the entire forest and ToF supply chain to promote good practices
in the forests and tree plantations, to ensure that timber and non-timber forest products are produ-
ced with respect for the highest ecological, social and ethical standards. Starting from November 2020,
PEFC Italy followed PEFC International standard setting benchmarks to develop a certification standard
for Sustainable management of Agroforestry systems, creating a working group with wide and balanced
stakeholder engagement. In 2021 the working group had several online meetings (due to the pandemic
situation), which led to creation of PEFC national standard for certification of Sustainable management
of Agroforestry system in spring 2022. In 2022, two pilot tests were carried out in Tuscany in areas invol-
ved in the EIP-AGRI Operational Groups (RDP of the Region of Tuscany 2014-2022) “NEtWork for agro-fo-
restry in TOscaNa - NEWTON". The field tests verified the feasibility of this certification standard which
will be presented at PEFC International for its final recognition and endorsement. The first agroforestry
system certifications will be possibly available in 2024.

Specifications

The area of application of the Sustainable Management of an Agroforestry Systems standard is the tree
component of an agroforestry system and related elements. This standard defines elements of sustai-
nable management of the tree component of the agroforestry system, and, of the technical prepared-
ness, health and safety of the operators in charge of managing the areas subject to certification.
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Image 2. Example of sustainable management of agroforestry systems: Olive trees used to be grown in polycul-
tures (pictures of Adolfo Rosati)

Impact

This standard will bring agroforestry to the attention of consumers, while emphasising its importance
for the sustainable production of food, timber, fuel and environmental services from agroforestry sy-
stems including olive orchards (in Italy they represent more than 1 million hectares).

Filled gaps
This standard is identified as the first at the European level and among the first at the international level
on certifications of sustainable management of an agroforestry system.

Limitation

Certification process requires trained personnel and time to be prepared for the certification audits,
and some costs for obtaining the certification. Only farms that have developed a communication strate-
gy for theirimage and products can benefit from economic investments in certification.

Next steps /[ potential extension

After field-testing of the applicability of the standard, and undergoing two public consultations, the
next step will be to accredit the documents according to the requirements of the international PEFC
standards.

This standard will empower those who sustainably manage trees outside the forest to certify and add
more value to both management and products. The document will probably be taken as a cue from
other countries and other certification schemes.

Find out more / contact information

Antonio Brunori
inffo@pefc.it
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Francesco Marini ricerca@pefc.it
https://www.pefc.org
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Innovation 4: The innovative gaiasense by NEUROPUBLIC smart farming system
in the olive sector: The example of LIFE GAIA Sense project

Background

The LIFE GAIA Sense project was approved in 2018. It was co-financed by the LIFE Program of the Eu-
ropean Union, and its main objective was to demonstrate and adapt gaiasense (an innovative “Smart
Farming” (SF) solution) in 18 pilot sites across Greece, Spain and Portugal, covering nine crops (olives,
peaches, cotton, pistachio, potatoes, table tomatoes, industrial tomatoes, almonds, kiwi) in various ter-
rain and microclimatic conditions. The coordinator of the project was the Informatics and Technology
Company NEUROPUBLIC, and the partners were the ARISTOTLE UNIVERSITY OF THESSALONIKI, GAIA
EPICHEIREIN, the AGRICULTURAL COOPERATIVE PARTNERSHIP MIRABELLO UNION, ASEPOP VELVEN-
TOU, CONFAGRI from Portugal, and VINA COSTEIRA from Spain.

Image 3. A gaiasense agrometeorological station in an olive grove (by NEUROPUBLIC)

Keywords
Gaiasense, smart farming, gaiasense app, lifegaiasense, precision agriculture

Methodology

The main objective of the LIFE GAIA Sense project was to demonstrate gaiasense, an innovative “Smart
Farming” (SF) solution that aims at reducing the consumption of natural resources, as a way to protect
the environment and support Circular Economy (CE) models. In the framework of the project, 18 pilot
sites were launched across Greece, Spain and Portugal covering nine crops (olives, peaches, cotton,
pistachio, potatoes, table tomatoes, industrial tomatoes, almonds, kiwi) in various terrain and micro-
climatic conditions. For the development and customization of the specialized scientific models for the
crops and conditions of each region, a series of data was utilized, all derived from the four dimensions
of the gaiasense system (eye, field, remote, and farm). The result was smart farming advice that could
be applied by producers in their plots.

Specifications

The gaiasense by NEUROPUBLIC smart farming system, adapted to the particular soil and microclimatic
conditions of a given area in order to ensure maximum efficiency.

20




Impact

The main goal of the project was to introduce an innovative method so that farmers can decide whether

to use or avoid inputs (irrigation, fertilizers, pesticides, etc.) in the most efficient way, without jeopar-

dizing their annual production. Among the achieved results of the project, we should emphasize the

following:

« Reduction of the use of plant protection products by 11-25%, depending on the crop, by avoi-
ding unnecessary and untimely spraying

« Reduction of irrigation water by 25%, thanks to the optimization of each irrigation cycle

«  Sustainability of resources for future generations and environmental protection, with an esti-
mated reduction of greenhouse gas emissions (GHG) equal to 32%

« Achievement of at least the same productivity on the farm despite the alteration in the cultiva-
tion method and the minimization of resource use

Filled gaps

The smart farming services of gaiasense significantly contribute to improved product quality and quan-
tity, cost reduction, plant health, and the targeted, efficient use of natural resources (e.g. water) and
agrochemicals (fertilizers, pesticides etc.). Reducing the environmental footprint of agriculture, these
services help make agricultural production sustainable, both environmentally and financially. The ap-
proach followed by gaiasense also allows farmers to benefit from smart farming without having to in-
vest in technological tools and infrastructure or to have advanced digital skills. In this way, it reduces
the financial and technological gap between traditional farming and digitally transformed agriculture.

Limitations

Although the agrometeorological stations of gaiasense are energy autonomous and transmit data
through a cellular network (meaning no need for a power source or internet connection for that), a
stable internet connection and cellular network are still required to use the gaiasense services. In the
case of damage due to extreme weather, the agrometeorological stations could require service or an
upgrade. Individuals unaccustomed to using modern technology may find smart farming challenging
initially, but gaiasense is easy to use and understandable, requiring no special skills. Support and gui-
dance are always available through gaiasense, and to exploit the system’s full potential, farmers can
also work with an agricultural advisor who can adjust the advice if needed and guide them in its appli-
cation to their groves or fields.

Next steps/potential extension

Winner of a Green Award as a technological tool for sustainable food production in Greece and abroad
and acknowledged as an innovation at the European level, the smart farming services of gaiasense are
now available to any farmer for a small annual fee, with no need for expensive investments in techno-
logical infrastructure. Nowadays, smart farming services are already being used by several farmers co-
operatives and private entities in Greece, Spain, Portugal, Poland, Ukraine, and Cyprus, covering about
40 crops. Moreover, it should be mentioned that the smart farming infrastructure consists of more than
450 telemetric station and sensors installed in various terrain and microclimatic conditions in the afo-
rementioned countries and that soon an important deployment all over Greece is expected but also
in certain targeted areas of North Macedonia and North Africa, contributing to the digitization of the
agricultural sector.

Find out more

Website: www.lifegaiasense.eu and www.gaiasense.gr/en/gaiasense-smart-farming
Phone: +30 210 4101010

Email: pm_funded@neuropublic.com and info@gaiasense.gr
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