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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 (ltaly, 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 actors
as well as stakeholders involved.

Using an open innovation-oriented approach for co-creating economic and social values and interac-
tions between supply and demand, eliminating geographical and cultural barriers, two Living Labora-
tories, focusing on multifunctional olive systems (LL 1) and grazed woodlands (LL 2) are being estab-
lished. 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, Agricul-
ture 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 featured
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 livestock farming but in-
cludes highly technical and scientific terms and notions only where this is essential for a basic under-
standing of the innovation. This is not a technical manual, but a catalogue intended to provide an over-
view of some of the innovations that may be useful to those involved with grazed woodlands 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, organisational 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 organising 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 wide range of innovations in this catalogue which project mem-
bers believe will prove useful for those who work with grazed woodlands.

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 grazed woodlands then attempted to identify innovations 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 digital
and collaborative technology.” Along with LIVINGAGRO’s website, Facebook page, B2B meetings, and oth-
er outreach efforts, this catalogue represents an effort to spread knowledge about innovations to the peo-
ple 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 involves di-
rect collaboration among four countries in the Mediterranean region, both in and beyond the European
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 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 in-
novation descriptions.

SECTION 1.

Restoring and valorizing landscapes and other
ecosystem services of agroforestry systems

INTRODUCTION

Resilience of nature is reflected on society. The conservation of ecosystems and ecosystem services with
an integrated vision of the territory and the preservation of landscape complexity are crucial to maintain
practical knowledge on high quality, sustainable agroforestry, able to preserve the quality of life of Medi-
terranean people.

INNOVATION 1: Assessment of forests health in Jordan and the sustainable ap-
proaches for improvement

Background

The term "Forest Health" is generally used to describe the state of a forest in terms of natural and human
processes. Forest health has been defined as a condition of forest ecosystems that sustains their com-
plexity while meeting human demands. In the forest ecosystem, the healthy soil can properly monitor soil
nutrient recycling breakdown, and eliminating greenhouse gases from the environment and functions
as a dynamic living system for plants and microbes. The management goals of a site can be linked to the
ecosystem health of the forest by utilizing certain indicators to measure the performance over an extend-
ed period of time. Forest health assessment is critical for several reasons including, (1) forest is invaluable
ecological, economic and aesthetic resource, (2) management plan of any forest should be carried out based
on the knowledge of its health condition because the forest is sensitive to biotic and abiotic stresses and
regular monitoring would allow any problem to be solved, (3) there is a growing attention that the changing
climate (e.g. temperature, rainfall) interact with pests and pathogens leading to more serious threat to forest



ecosystems.
Keywords
Soil health, microorganisms, soil respiration, ecology, agroforestry.

Methodology

The study was carried out in four forests which represent the main forest ecosystems in Jordanian re-
serves. These forest were located in Dibbeen, Ajloun, Yarmouk basin and Dana. The dominant forest
tree are Pinus halepensis in Dibbeen, Quercus coccifera in Ajloun, Juniperus phoenicea in Dana and
Quercus ithaburensis in Yarmouk reserve. Plant health indicators included, gas exchange (photosyn-
thesis, stomatal conductance, transpiration), chlorophyll, middy stem water potential (¥smd), relative
water content), regeneration, lichens, plant disease. Soil health indicators included respiration, electri-
cal conductivity (EC), pH and microorganisms abundance.

Specifications

Plant and soil health indicators should be collected within the active growth of plant and soil microor-
ganisms. Therefore, the measurements should be collected during (1) the spring, the time when most
annual grasses are present; (2) summer season when most perennial trees and soil microbial activity
are peaking.

Impact

Understanding and measuring soil and tree-level indicators are essential to evaluate the forest health.
The exponential increase in earth temperature due to climate change as well as the frequent drought
periods have negatively affected Jordanian forestlands. However, the impact of these stress conditions
on those forests is not fully understood. In fact, no study we aware of has evaluated the Jordanian for-
ests' health status. The conservation plans as well as management practices including the application
of agroforestry toward sustainability require a clear understanding of ecological status (health) of for-
ests. Therefore, the assessment of forest health through measuring soil and vegetation health indicators
is critical to improve our understanding of how the ecosystems in arid environment interact and func-
tion as well as the effect of changing climate on those ecosystems.

Filled gaps

Several studies have shown solid evidence of the potential roles of conservation and agroforestry prac-
tices in improving soil quality and health. For example, agroforestry has the ability to enrich soil organic
carbon, improve soil nutrient and consequently stimulate soil microbial abundance and activity. How-
ever, in Jordan, the implementation of sustainable land management practice including agroforestry
required a baseline assessment of plant and soil health at the beginning of conducting any activity.
These information will be of great interest for the project managers and authorities in order to monitor
the forest and evaluate the applied agroforestry and/or conservation plans.

Limitations

The implementation of any agroforestry and/or conservation plans required a long-term and a consistent
assessment of forest health (soil and plant). Although this study provides a preliminary baseline, this as-
sessment should be carried out annually. The high cost for soil and plant analyses test could be a limitation.

Next step/potential extension

To guarantee the sustainability of forest health assessment and the progress of any agroforestry and
conservation strategies, the funding sources should be secured. Also, the involvement of local commu-
nity and forest neighborhood is essential for successful and sustainable results.

Find out more/ contact information

Yahia Othman

Department of Horticulture and Crop Science
The University of Jordan

Amman, Jordan

Ya.othman@ju.edu.jo



INNOVATION 2: Natural regeneration and wildlife conservation of Jordan’s
Birgesh forests

Background

The natural forests of Birgesh are located in the southeastern part of Al-Koura district / Irbid Governo-
rate, on an area estimated at (12) thousand dunums, where a dense forest pattern of oaks and broad-
leaved and evergreen trees prevails. Where there are (47) species of natural forest trees, the most impor-
tant of which are the oak (the national tree of Jordan), the maple )Arbutus andrachne, strawberry tree),
the Palestinian oak, the hawthorn, the styrax, the carob, the sherbin, the frankincense, doum, beech,
mays, cypress, sedar (buckthorn), salmon, sumac, fir, hawthorn, and pine, which form the last extension
of pine forests in the north of the globe. The land of Al-Koura is characterized as an open natural park
with a comprehensive biodiversity as a result of its unique geographical location, where there are (47)
species of forest trees, (263) species of wild flowers, (35) species of medicinal plants, (42) of wild plants,
(10) wild animals and (44) species of birds.

Keywords
Jordan forests, Birgesh forests, ecosystems, biodiversity, wildlife, natural regeneration, conservation
and maintenance.

Methodology

Conducting academic studies using agricultural scientific research methods, comparing them with field
studies, drawing conclusions and comparing them to come up with a database for the purpose of pre-
serving and maintaining the forest and come up with a database for the purpose of preserving and
maintaining the forest.

Specifications

Birgesh forests represent the last remnant of the natural wild forests that covered Northern Jordan in
the past times. They are among the most beautiful and dense natural forests in Jordan as a whole, as
their density is estimated between 70-80% of the area of one dunum and work to “rebuild” the forest
landscape in a way that is equitable and productive, and avoids risks to forest ecosystems.

Impact

The forest acts as a safety tool that can provide communities with food and financial income. They help
adapt to climate change and mitigate its severity, and serve as habitats for a large percentage of plant,
animal and bird species, and rebalance the ecological, social and economic benefits of the forest.

Filled gaps

Addressing empty areas in the forest that have been uprooted for various reasons or that were not previ-
ously planted and mobilize support for the restoration of degraded forest landscapes on a limited scale,
thus increasing environmental resilience and productivity and assisting in the natural regeneration of
local and national plant species.

Limitations
The absence of previous studies and the lack of sufficient financial support, in addition to the need for
the approval of the competent authorities to initiate technical solutions.

Next steps / potential extension

1. Inthe fall and winter seasons, through the participants in the rural paths inside the forests, to
give them seeds of trees suitable for germination in order to plant them in the barren places in
the forest.

2. "Soil balls", which are balls made of clay in the shape of a tennis ball, in which a group of seeds
of forest trees, wild flowers, and medicinal and aromatic plants are placed. They are given to
those who love exploring the forest to throw them in remote places inside the forest. When win-



ter comes, these balls are dissolved by rainfall and the seeds are distributed on the soil where
they germinate later by rainfall.

3. Planting of seedlings of the original trees that were used to live in the forest in order to multiply
them, such as the maple tree.

4. “The Good Neighbor” is to create an awareness program for those living near the forest in order
to gain their support for more renewal and protection. Involving people and enabling them to
restore, conserve and sustainably use the forest is an essential step towards positive change.
Empowering the community helps advance local solutions and promotes participation in eco-
system restoration.

Find out more

Dr. Ahmad Al-Shraideh

Environment Association for Human and Development - Jordan
E-mail: a-shraideh@hotmail.com

Mobile: 0777793753

INNOVATION 3: Guidelines and best practices to avoid threats imposed by alien
invasive species on forest ecosystem in Jordan

Background

Changes in species composition as a result of alien plant invasion could change ecosystem functions
such as nutrient cycling, water availability, and fire regime, which can then lead to further changes in
plant community structure. In Jordan, the introduction of alien plants for the sake of greenery and
forestation purposes has been a major source of invasive plant species affecting the natural ecosys-
tems. Those plant species established populations that eventually eroded or would eventually erode
the natural capital and compromise the general stability of the ecosystem. The first step toward tack-
ling the problem in Jordan was to compile a list of unwanted alien plants to be a tool to the technical
custodians of the ecosystems such as conservationists and a reference document onto which landscape
governors and decision makers could build their future plans and policies.

Keywords
Alien species, alien invasive species, natural ecosystems, invasiveness, ecological threats,

Methodology

A summary report was issued as a resolution of technical meetings of a range of plant specialists repre-
senting local ministries, NGOs and universities discussing the growing threat of the invasive and alien
species in Jordan with an aim to reach a policy document to be submitted to the planners and local
authorities on the use and precautions of lien plants specifications. Compiling a list of Jordan’s alien
plant species is the first practical prevention measure to be designed to preclude the use of invasive
taxa among alien plants in Jordan

Specifications
The native species are assumed to be interconnected with various elements of the natural ecosystem
whilst alien invasive species could cut connections and set the ecosystem less or non-functional

Impact
Preventintroduction and use of any plant species (including propagules) that has a high invasive poten-
tial and/or pose a threat to the natural ecosystem in Jordan.

Filled gaps

Tackling this growing problem of alien species designated as invasive in various local habitats is consid-
ered part of the measures adopted to protect local biodiversity as well as part of Jordan commitment
to the ratified international conventions like the CBD and the Aichi target 9 and SDG goals (article 17.9)



Limitations
Definition of alien invasive species is a challenge as well as the conflict of interest of different stakeholders.

Next steps/potential extension

A holistic collaborative approach should be adopted on the regional as well as global levels to address
the consequences of the wide spread of the IAS especially in the natural habitats. Controlling intro-
duction and proper management of already existing populations are priorities. Capacity building and
raising awareness of institutions, policy makers and local inhabitants are inevitable.

Find out more

Dr. Khaled Abulaila

A conservation biologist

Director of Biodiveristy Research Directorate

National Agricultural Research Center (NARC) - Jordan
kabulaila@gmail.com

mobile: +962796602987

INNOVATION 4: Ecosystem restoration in Arda district, Jordan

Background

Jordan green cover is 2% including forests, fruit trees and olives. Arda District used to be intensive wood
forests, now most of the area is olive trees and remaining fragments of natural oak forests.

Jordan is facing degradation and loses of the biodiversity due to many reasons including drought, un-
clear land use policy, over grazing, urbanization and geopolitical situation, lack of stability of the sus-
tainability plans due to the continuous response to crisis. In addition, Jordan hosts the highest popula-
tion of refugees in the world.

Arda district located in the middle part of Jordan, Al-Balga governorate populous from Abbadi tribe
which considered part of the ecology same as the biodiversity and species.

Keywords
Arda district, Maysarah forest, forest restoration, biodiversity, permaculture

Methodology

Our goal is to rehabilitate the degraded areas, make more forests at least one forest for each village of
the 20 villages in Arda district, Al-Balga Governerate of Jordan.

The area of Arda district is 100 km2 and the forestry land in Arda district is 11 km2 of the 100 km2. The
pilot forest is located at Maysarah village with an altitude of 735m.

The long term object is one forest for each village total of 20 villages in Arda District, and Maysarah forest
will be the first one in which ecological restoration activities will be applied.

The restoration activities are carried out by Al-Balga Innovation Institution and Bayouda farmers’ cooperative.
We signed two agreements with the Ministry of Agriculture to engage and help in the reforestation na-
tional plan.

Al-Balga Innovation Institution had signed a cooperation agreement with the National Agricultural Re-
search Center (NARC) for the purpose of restoration of a woodland of 2 ha in Maysarah village / Arda
district, and to work on germination and propagation the seeds of forest and medicinal plants at NARC
greenhouse and planting these plants in the forest. The restoration activities are supported by the LIVIN-
GAGRO project within the activities related to the rehabilitation and utilization of forest ecosystems. The
restoration activities also include: constructing a 700-meter-long metal fence around the targeted forest
in order to protect the forest from aggression and overgrazing, digging holes for planting forest plants
in the forest site, making the main environmental path, installing signposts, and maintaining, cleaning
and rehabilitating the excavations and trenches in the forest site.

Building good and trust relationship with the neighbors and the herders. We are growing animal fodder



corridors along the fence so the herders will feed their herds all around the year and take care of them.
Specifications

Stress on land use in Jordan, climate change impact, over grazing and human practices are all consid-
ered as challenges for the sustainability of the ecological system.

The need to have a pilot area to replicate is very important and Arda district is very suitable, because of
the richness of biodiversity, the traditional knowledge and the structure of the community.

Impact

Have a living seed bank because we propagated the seeds from the same village from the mother trees
around the land.

Engage the youth with the restoration activities.

Creation of green jobs related to the sustainable practices related to the ecosystem services.

One forest for each village for the 20 villages. Maysarah forest is the pilot one will be the future natural
parks for the community.

Restore the traditional knowledge and practices related to forests like foraging, natural building, mush-
room growing in the caves and sustainable agriculture in the bigger picture.

Filled gaps
Restore the local community with Arda district and engage them to reconnect as part of the ecology.

Limitation
We need bigger budgets, people who are committed with the restoration process needs to stay in the
contest and not to worry about making living. This is a slow process that needs time and commitment.

Next steps/potential extension

Mortality rate analysis for Maysarah forest trees.

Start a native species nursery to transport the saplings from the green house at NARC before planting in
the permanent site forest.

Develop the forest products like accessories, pencils cover, key holders, tea mixes and sustainable tour-
ism activities. Permaculture and caves for mushroom, may be future tea house and eco-hotel unit with-
in the caves.

Find out more

Elham Al-Abbadi

Permaculture Designer & Founder

Al-Balga Innovation Institution

Chairwoman of Bayoudha Farmers cooperative
Email: elhamabbadi@yahoo.com

SECTION 2.

Agronomy for sustainable agroforestry systems

INTRODUCTION

Agroforestry increases biodiversity, soil features, enabling diversified food production and better yields.
In agroforestry systems trees prevent soil erosion, provide shade and feed for the animals, and provide
better growth condition for the herbaceous crops and pasture.
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Managing this system requires skills and expertise that are far different from what is needed when mon-
oculture is applied. Ecosystem services have to be preserved and enhanced and general complexity
should be promoted, new or once new ways of thinking have to be implemented by new generations of
farmers.

INNOVATION 1: Using innovative legume-based mixtures in grazed woodland
agroforestry systems

Background

Under Mediterranean conditions, woodland pastures are an essential source of animal feed and, con-
sequently, they represent an important economic source for extensive agroforestry systems. Adequate
and appropriate interventions for pasture improvement can improve the efficiency of the production
system, with economic benefits for the farmers and environmental benefits for society (production of
ecosystem services). Among these interventions, the use of legume-based mixtures adapted to specific
pedoclimatic conditions are important to increase the productivity and the quality of pastures.

Keywords
Silvopastoral system, resilience, persistence, grazing, quality pastures, pasture improvement, leg-
ume-based mixtures.

Methodology

The choice of legume and grass varieties to be used in the creation of mixtures suitable for the establish-
ment of permanent pastures is based mainly on soil characteristics (pH, soil depth and water retention)
and climatic features (rainfall distribution and probability of dry periods). Self-reseeding pasture spe-
cies are suitable for environments with long summer drought, while perennial species respond better
under conditions of higher rainfall and soil water retention. In the Mediterranean environment, under
climate change, the risk of dry springs could be a problem for seed production and dissemination ca-
pacity of late self-reseeding species. The creation of multifunctional mixtures with components having
different agronomic traits, i.e. early and late varieties, would therefore be desirable to avoid failures.
The objective of multifunctional mixture use is to maximise the potential of the pasture’s forage supply
(quality and quantity), while preserving and improving soil fertility. The sowing of the mixtures, which
consist mainly of legumes, improves the N content of the soil and should be done after minimum tillage
or as sod seeding.

Specifications

Itis essential to adopt appropriate agronomic management plans for the pasture, which mainly involve
the adoption of rotational grazing, avoiding grazing during the flowering of self-reseeding species in
spring season, managing weeds (mowing/chopping) and P-fertilization.

Impact

« Improvement of the sustainability of the woodland system:
Economic benefits due to the higher self-sufficiency i.e. increased pasture yield, improved
quality of forage and 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)
Better weed control.

Filled gaps

The use of appropriate legume-based mixtures adapted to soil and climate site-specific conditions can
improve long-term pasture productivity and forage quality leading to the increased income for the farm-
er (greater self-sufficiency) and to the improved environmental performance of the silvopastoral farms
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(e.g. lower emission due to the less purchased feed). In addition, soil benefits of the greater amount of
crop residues, increasing its C sequestration capacity and fertility. Moreover, the correct management
of permanent legume-based mixtures can facilitate the transition to an organic regime both for the an-
imal products and the tree production.

Limitation

Often, the seed market for pasture species suitable for Mediterranean climates does not guarantee the
needed availability of seed, as it is constrained by the commercial choices of producer countries (espe-
cially Australia), so the early investigation of seed availability from distributors is desirable in order to
have time to design site-specific and well adapted legume-based mixtures. Moreover, mixtures need a
correct seasonal management to guarantee a long-term sward in the field.

Next steps/potential extension

It is advisable to encourage the local seed production chains of species and varieties suited to the site
of interest, in order to reduce supply dependence on foreign markets. An alternative system to improve
the availability of native seed could be the the use of Hand-Held Seed Stripper (HHSS). This tool was
developed for use in rugged terrain, ecologically sensitive areas, nursery and small plots. HHSS harvests
a wide variety of native grasses and legume seeds with low environmental impact. It is light (7.7 kg) and
easy to use and it is carried on a shoulder strap harness. It is powered by a low maintenance, fuel-effi-
cient, 2-cycle gas engine.

Find out more / Contact information

Dr. Claudio Porqueddu

CNR - ISPAAM, Sassari - Italy

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

INNOVATION 2: The selection of shade tolerant species for under-sowing grazed
woodlands to increase animal carrying capacity in Mediterranean climates

Background

In silvopastoral systems, light interception affects productivity of flora beneath the canopy in various
ways. In general, herbage production decreases with reduced light intensity. Thus, the use of shade tol-
erant cultivars of selected species can play an important role in successful silvopastoral management.
Due to their nitrogen fixing ability, the incorporation of shade tolerant legume species may have a spe-
cial role in increasing the quality and productivity of silvopastures and in enhancing soil fertility. A sur-
vey carried out in the framework of the Project AGFORWARD highlighted how silvopastoral stakeholders
specifically need to ensure the system resilience through the increasing of pasture availability and the
assessing of appropriate stocking rate. Annual legumes are a key feature for the improvement of low
quality native pastures in these systems. The most critical factor controlling pasture productivity along
with the soil water and nutrients is the competition for light. Light provides plants with both a source
of energy and informational signals controlling their growth and development and light interception
affects the growth and development of understorey herbaceous vegetation in various ways. Generally,
herbage production decreases as light intensity decreases, due to reduced photosynthesis and modifi-
cation of leaf and tiller anatomy.

Keywords
Shading, light interception, legumes, semi-natural grasslands, seed market.

Methodology

The selection of shade tolerant species can be functional for the acquisition of an improved pasture
(semi-natural grassland) adapted to silvopastoral conditions. When composing a legume mixture for

12



silvopasture improvement purposes, much attention should be paid to the choice of genotypes or va-
rieties that show tolerance to shading, together with other characteristics that make them particularly
suitable for grazing, in terms of both nutritional characteristics and regrowth capacity after grazing.
Shade tolerance is also linked with a good reproductive response that feeds the persistence of pasture
components.

Specifications

Farm-scale field experiments in agroforestry systems using legume species are very rare. Some species
have been reported to have adapted to shaded environments including: Medicago rugosa, M. polymor-
pha and Trifolium spumosum. In addition, positive effects on shade for the persistence and productivity
of pasture mixtures with burr medic (Medicago polymorpha) and subterranean clovers (T. yanninicum
and T. brachycalycinum) under silvopastoral and vineyard agroforestry systems have been seen. As a re-
sult of a field experiment carried out in the framework of AGFORWARD, T. subterraneum and T. vesiculo-
sum showed significantly different morphological responses to shading conditions, all lengthening the
stems more than two times as much as in the absence of shade conditions. Leaf area was significantly
influenced by shade conditions only in T. vesiculosum plants.

Impact

The over-sowing of shade tolerant seed mixtures would have a positive effect on pasture availability
that, together with the assessing of appropriate stocking rate is a key factor for reaching a general resil-
ience of the silvopastoral system.

Limitation

The main limitation is the scarce availability of pasture species/varieties in the seed market specifically
adapted to shaded environments. This causes the difficulty of building specific seed mixtures for silvo-
pastoral and agroforestry conditions able to highly produce biomass.

Next steps/potential extension

Further research for selecting shade tolerant pasture species is required, for different pedo-climatic and
environmental conditions. This approach should match the seed company’s interests and the request
of pasture productivity increase by farmers.

Find out more

Dr. Antonello Franca

CNR ISPAAM, Sassari, Italy
Email : antonio.franca@cnr.it
Tel: +39 0792841609

mobile: +39 3666783540

INNOVATION 3: Upgrading the Range soft software to assess grazing carrying ca-
pacity in Mediterranean grazed woodlands.

Background

Pasture management is a problem that every farmer must face with a view to optimizing resources and
sustainability. Agro-zootechnical choices are often complex and it is very difficult for farmers to have ac-
cess to decision support systems to help them make rational choices. The result is that grazing is often
conducted in an empirical way with inadequate use of forage resources, leading to problems of either
over- or under- grazing with damage to both soil and vegetation cover. While over grazing represents a
threat for soil erosion and compaction, under grazing, in Mediterranean rainfed conditions, may gener-
ate shrub encroachment and the dangerous build-up of flammable biomass.

The purpose of the innovation is to provide a handy tool for assessing the carrying capacity of sustaina-
ble livestock of sylvo-pastoral systems, to allow the rational use of grazing to increase the sustainability
of agro-sylvo-pastoral systems and the profitability of farmers’ investments.
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The innovation consists of an APP that can be installed on any mobile device and, based on an initial
input phase concerning the farm’s characteristics, returns the advised stocking rate of sustainable live-
stock, referring to either cattle, goat or sheep. A prototype software (RANGE SOFT) was successfully used
in the pastin dry rainfed conditions in Sardinia and South Africa.

Keywords
Grazed woodlands, Agroforestry systems, grazing carrying capacity, soil, pasture, App.

Methodology

An easy-to-use smartphone application can provide useful information for assessing the sustainable
stocking rate. The application consists of three main modules with different inputs:

i) the forage module, dedicated to the calculation of forage availability, concerning information about
the usable surface, the vegetation cover, the presence of trees and shrubs and rocky areas; ii) the an-
imal nutrition module, dedicated to nutritional requests, concerning the number and type of grazing
animals, the days of rearing, the availability of the various food supplies and any supplements and the
average production of meat or milk); iii) the stocking rate module, related to the calculation of the sus-
tainable stocking rate with indication of under- or over- grazing The app will then return three possible
Stocking rates expressed as Forage Utilised Unit (FFU), Reference Consumption Unit (RCU) and Live-
stock Unit (LU). The app can also compares the differences between the nutritional requirements and
their availability giving a rational indication of the amount of supplements needed.

Specifications

Optimal use of agroforestry resources is the key to sustainable agriculture and forestry. Sylvopastoral
systems are a complex source of feed for livestock and it is often difficult even for the most experienced
farmer to assess the optimal stocking rate of grazing livestock on their land. It is currently possible
through the evaluation of the composition of the vegetation component, to provide an estimate of the
sustainable stocking rate with consequent optimization of forage resources, along with ecological and
economic-agronomic advantages.

Impact
Avoid irrational use of soils and pasture and increase sustainability.
Improve the general productivity of the farm. Training and technology transfer to farmers.

Filled gaps

Farmers will be aware of the characteristics of their land and receive support in terms of a Decision
Support System available through an App, on how to improve management of forge resources in their
farms.

Limitation
A high level of knowledge is required for the initial setup of the app. In many cases the intervention of a
consultant may be necessary.

Next steps / potential extension

Further developing the software with new data from remote sensing? Data collection and training for
the use of the software. Optimization or increase of input modules for application on a larger scale or
increased precision.

Find out more / contact information
Prof. Giuseppe Pulina

Department of Agronomy,

University of Sassari

Italy

14



INNOVATION 4: Permaculture offers an appropriate approach for food production
in agroforestry systems

Background

Permaculture offers an appropriate approach to food production, urban renewal, water, soil, energy
and pollution management. It integrates ecology, landscaping, organic gardening, architecture and
agroforestry in creating a rich and sustainable way of living. It uses appropriate technology giving high
yields from low energy inputs, achieving a resource of great diversity and stability. The design principles
are equally applicable to both urban and rural dwellers. Permaculture is a form of landscaping that
strives to create a naturally balanced ecosystem that feeds the gardener’s food needs as well as provide
fuel, materials for shelter and home, and habitat for livestock. Indigenous species are utilized whenever
possible and when they are not, species are chosen for their compatibility with the local environment.

Keywords
Permaculture, agroforestry, food forests, water harvesting, animal raising, waste management

Methodology

Permaculture is the thoughtful design of a system of farming and gardening that uses and combines all
available resources, including plants, animals, soil resources, water resources, landscape, climate, hu-
man resources, buildings, technology, waste materials and local knowledge. It regards the relationships
among different resources in a given area as the relationships of one whole or integrated community
and tries to encourage the most productive relationships, especially ones that produce more energy
than they use. In permaculture, we try to recycle all waste products because most of them carry nutri-
ents that can still be used in the garden or energy that can still be used by humans or physical materials
that can be used to make a new product.

Specifications

In designing, it is important to place each element at the right time and at the right place. Zones and
sectors are part of designing, elements are placed according to how many times you need to use and
visit them. Plants such as annual vegetable gardens and nurseries, and animals such as chickens are
included. Gardens can be organized into zones, which are determined by their distance from the center
that is often the home. The number of zones is usually determined by the size of land and the goals of
the land user.

Impact

Permaculture focuses on protecting natural resources and promoting the development of resilient com-
munities that can withstand the effects of climate change and other global environmental challenges.
Its practices are designed to mimic natural processes and allow plants, animals, fungi, and humans to
adapt in harmony with one another while regenerating natural resources in perpetuity.

By implementing the principles of permaculture, we can create self-sustaining systems that provide for
all our needs. It promotes biodiversity and helps to preserve wildlife.

Filled gaps

Through the implementation of permaculture design ethics and principles, a variety of strategies can be

put to creating useful yields in the form of products and services that are ideally provided by functional

ecological systems.

Permaculture applications achieve many advantages:

«  Contributes to biodiversity and promotes beneficial organisms through different microclimates
and diverse habitats, we can achieve this through food forest

«  Particularly resistant plant communities (high resilience)

« CO2 binding in the soil through long-term humus build-up

+  Water-saving and water-storing

«  Sustainable and resource-saving

«  Contributes self-sufficiency of natural and healthy food
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Limitation

Many farmers across the world are not knowledgeable of the concepts and applications of permac-
ulture. They do not know how to adjust the agricultural processes in their locality to match with the
permaculture principles. It would require a lot of education to guide the farmers on how to use more
sustainable means to achieve yields from their farms.

Permaculture is based on long-term gains over short-term benefits, It takes a while before our permac-
ulture farm can begin producing enough yield to support our self. Farmers will have to invest a lot of
time to reap the rewards of permaculture, but it is well worth it at the end.

Next steps/potential extension

NARC implemented permaculture project in two pilot sites in the Jordan Valley, one in the north and
the other in the south. The total area of the two sites is 12 hectares. The project was designed as a pi-
oneering step for climate change adaptation through rural and urban green space management and
improving livelihoods and the food security situation.

The main objective of this project is building resilient food security systems through extending permac-
ulture design and technologies in the Jordan Valley.

The project includes: agroforestry, water harvesting systems, natural building, waste management (our
goal is to achieve zero waste), renewable energy systems, animal raising, composting, aquaculture,
food forests, pasture management and fodder crops, nitrogen-fixing trees and appropriate technology.
Also we introduced twenty beehives into the project sites, where the beekeeping is an important com-
ponent of the permaculture project.

Find out more

Eng. Yahya AbuSini

Horticulture Research Directorate

National Agricultural Research Centre (NARC)
Yahya775@yahoo.com
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