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1
FRAMEWORK

The Competence Centre for Umbrella Pine 
and Pine Nut (CCPMP) aims to prepare the 
design and implementation of a Research 
Agenda that meets the needs of the Umbrella 
Pine Sector, in all areas of interest and action.

The Research Agenda aims to promote coor-
dination between the entities of the national 
scientific system and the agents in the sector, 
and to adapt research activities to the needs 
of economic agents. The aim is to define 
priority research areas in order to promote 
the competitiveness and sustainability of the 
sector.

The Research Agenda also aims to be a refer-
ence document for the entities that manage 
national and European community financial 
support. To this end, the economic agents of 
the sector, in coordination with the National 
Scientific System and Public Administration 
entities, identified the main research axes, 
based on the current context of the umbrella 
pine and pine nut sector.

The umbrella pine (Pinus pinea L.) is particu-
larly important in Portugal, since it is the 
basis of a production line with high added 
value and a determining factor in land plan-
ning, in levelling out socio-economic asym-
metries and in preserving the environment.

Umbrella pine stands are ecosystems which 
are normally managed on a multifunctional 
basis and whose main product is pine nut, 
but they have other associated products 
such as wood, resin, hunting, among others, 
which, due to risk dispersion, allow the system 
to be profitable. On the other hand, its role 
in combating desertification affecting the 
Mediterranean region should also be consid-
ered, as well as in the processes for the 
protection and conservation of the soil and of 
fauna and flora.
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2
OBJECTIVES OF 
THE PORTUGUESE 
RESEARCH AGENDA 
FOR UMBRELLA PINE 
AND PINE NUT 
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 → To enhance research on  
the Umbrella Pine and  
its transfer to end-users

 → To ensure research-
production/industry links

 → To ensure the dissemination 
of results

 → To reduce inefficiencies  
in the system

S
P
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 → To improve the productivity  
of umbrella pine

 → To improve the industrial  
yield of the pinecone

 → To reduce the incidence  
of pests and diseases

 → To lay foundations for 
sustainable umbrella  
pine systems

3
PORTUGUESE AGENDA 
FOR RESEARCH ON 
UMBRELLA PINE  
AND PINE NUT 

Considering what has been worked out 
within the CCPMP, three levels of action are 
proposed:

3.1 
Basic actions that the sector  
repeatedly calls for;

3.2 
Concerns within the sector that need  
to be addressed in the short term;

3.3 
Areas of research and innovation  
aimed at guaranteeing the  
sustainability of the sector.
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3.1
BASIC ACTIONS

Seven actions and respective objectives to be 
developed within the scope of this competence 
centre are identified, as well as the person 
responsible for their coordination (Table 1).

Table 1 ↑ Basic Actions, Objectives  
and Coordination of the CCPMP

1
Basic Actions Database of technical and scientific 

publications

Objective
To collect information and publications  
of technical and scientific papers,  
to be stored on a digital platform

Coordination UNAC 
Pedro Silveira

2
Basic Actions Diagnostic inventory for umbrella pine  

and Climatic database

Objective
To characterise the umbrella pine 
ecosystems, focusing on production  
and health

Coordination ISA 
Margarida Tomé

3
Basic Actions Plot Network for research  

and monitoring

Objective
To ensure continuous monitoring  
and to enhance working partnerships 
between research teams

Coordination INIAV 
Isabel Carrasquinho

4

Basic Actions Database and metadata library

Objective

To create a metadata database of existing 
field trials and of the institutions and 
researchers responsible for them, enabling 
them to be shared in future research

Coordination UNAC 
Pedro Silveira

5
Basic Actions Extension protocols

Objective To develop management tools  
for the end user

Coordination UNAC 
Pedro Silveira

6
Basic Actions Suitability and quality class maps

Objective To define and assess expansion  
potential and quality of the station

Coordination UE 
Ana Cristina Gonçalves

7
Basic Actions Production statistics

Objective
To know the production structure  
and its economic importance, with 
emphasis on pinecones and pine nut

Coordination ICNF

3.2
CONCERNS WITHIN  
THE SECTOR THAT NEED  
TO BE ADDRESSED IN  
THE SHORT TERM

In the area of concern for productivity and 
yield in pinecone/pine nut, the following 
knowledge gaps and research needs were 
identified in the short term (up to 2020):

 → Plant health, agents that  
cause the most damage

 → Nutrition, fertilisation  
and irrigation

 → Physiology, in particular root  
system and phenological states

 → Silviculture models

 → Conservation and  
genetic improvement

 → Mechanical harvesting  
of pinecones

 → Characterisation and  
variability of pine nuts

 → Pine cones and pine nuts  
profitability of the transformation  
and commercialisation chain
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3.3
SCIENTIFIC AREAS OF 
RESEARCH AND INNOVATION 
FOR KNOWLEDGE CREATION

Seven scientific areas have been defined and, 
in each one, the research lines leading to the 
knowledge improvement of Umbrella Pine 
forest systems, their productions and prod-
ucts, and the profitability of the transforma-
tion and commercialisation chain of these 
products (Table 2).

Table 2 ↑ Scientific areas and lines  
of research of the CCPMP

Scientific Areas

1 FOREST  
PROTECTION

Lines of Research

1.1  Assessment and quantification of the damage 
caused by the main pests and diseases of 
Umbrella pine and pinecones

1.2  Development of biotic regulation mechanisms 
that reduce the effect of pests and diseases

1.3  Development and optimisation of pest and 
disease management and control methods

1.4  Bio-ecology and impact of pests on the produc-
tion and yield of umbrella pine and pinecones

1.4.1  Bio-ecology and studies of  
Leptoglossus occidentalis host  
and habitat preferences

1.4.2  Biology of other pests affecting 
Umbrella pine

1.5  1.5 Diagnostic technologies for fungi  
associated with Umbrella pine diseases

Scientific Areas

2 FOREST PLANNING  
WAND MANAGEMENT

Lines of Research

2.1  Forestry operations involving umbrella pine  
and its products
2.1.1  Mechanical harvesting of pinecones 

(improvement of equipment and prof-
itability of harvesting) in grafted and 
non-grafted stands

2.1.2  Pruning, thinning and cutting

2.1.3  Methods and techniques  
for resin tapping

2.1.4  Control of spontaneous vegetation  
(with and without mobilisation)

2.2  Silviculture models

2.2.1  Regeneration and establishment  
of stands

2.2.2  Analysis of the dynamics of stands / 
Optimisation of density for fruit  
production

2.2.3  Influence of cultural practices  
on pinecone production

2.3  Irrigation and fertilisation: impact on growth, 
production of pinecone

2.4  Development of growth models

2.5  Decision Support Systems (characterisation  
of stands; models; management alternatives; 
optimisation)

2.6  Spatial analysis associated to forest  
planning and management (including  
remote sensing and GIS)

Scientific Areas

3 ECOLOGY AND  
PHYSIOLOGY

Lines of Research

3.1  Soil conservation and fertility

3.2  Nutritional status of umbrella pine  
and understory
3.2.1  Establishment of reference  

values for the interpretation of  
leaf analysis results to support  
fertilisation recommendations

3.3  Effect of resin tapping on pinecone production 
and tree health

3.4  Interspecific relationships (includes structure 
and functioning of umbrella pine-understory 
root systems)

3.4.1  Functioning of the root systems

3.4.2  Relations between forest species  
in multi-species stands

3.4.3  Relations between the umbrella pine  
and the herbaceous and shrub species

3.5  Water relations at tree and ecosystem level 
(umbrella pine-understory-soil)

3.6  Sexual reproduction and phenology
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3.7  Seed conservation and germination

3.8  Processes associated with stress responses

3.8.1  Biotic factors

3.8.2  Abiotic factors

3.9  Effect of grafting (ontogenetic and  
physiological age of forest reproductive  
material) on the development of umbrella  
pine and pinecone production

3.10  Effects of climate on growth and development

3.11  Carbon allocation and fruit production

3.12  Effect of pinecones ripeness on the  
qualitative characteristics of pine nuts

3.13  Spatial analysis associated with forest  
planning and management (including  
remote sensing and GIS)

Scientific Areas

4 GENETICS AND  
IMPROVEMENT

Lines of Research

4.1  Management of areas producing  
Forest Reproductive Material (FRM):  
Clonal Parks and Seed Orchards
4.1.1  Selection and certification of FRM  

(seed production, clone production, 
micropropagation: somatic  
embryogenesis)

4.2  Establishment of genetic tests (Descendants 
and Clonal for assessment of genetic diversity 
at family and individual level)

4.3  Adaptive characterisation of the provenance 
trial populations

4.4  Assessment of pathogen-host interactions 
(biotic agent tolerance)

4.5  In-situ and ex-situ genetic conservation

Scientific Areas

5 FORESTRY PRODUCT  
TECHNOLOGY

Lines of Research

5.1  Characterisation of the umbrella pine wood 
quality

5.2  Characterisation of the umbrella pine resin  
variability in the chemical composition

5.3  Exudation potential as a traumatic response; 
resin tapping tests

5.4  Characterisation and variability of pine nuts

5.4.1  Chemical composition

5.4.2  Food and nutritional value

5.5  Profitability enhancement in the pine nut 
processing chain 

5.6  Development of possible models for the  
use of umbrella pine wood and biomass

Scientific Areas

6 MULTIFUNCTIONALITY  
OF THE SYSTEM

Lines of Research

6.1  Non-wood forest products

6.1.1  Silvopastoralism

6.1.2  Hunting and fishing

6.1.3  Mushrooms

6.1.4  Beekeeping

6.1.5  Other products

6.2  Ecosystem services

6.2.1  Carbon sequestration and balance

6.2.2  Water cycle

6.2.3. Combating desertification

6.2.4  Biodiversity (variability in plant and 
animal species intrinsic to the pine 
forests, at different scales, from the 
management unit to the landscape)

6.2.5  Combating erosion 

Scientific Areas

7 AGRICULTURAL ECONOMICS 
AND SOCIOLOGY -  

        FORESTRY POLICIES AND     
        RURAL DEVELOPMENT
Lines of Research

7.1  Economic productivity trade-off –  
sustainability of services in the production unit

7.2  Ways of increasing the economic value  
of pine nuts in the market

7.3  Cost-benefit analysis

7.4  Commercial circuits

7.5  Marketing

7.6  Forest Extension

7.7  Increasing the economic value  
of umbrella pine wood

7.8  Increasing the economic, environmental,  
social and cultural value of stands and 
non-wood forest products
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4
NATIONAL ACTION 
PLANS

Based on the scientific areas of research 
and innovation and the respective lines of 
research identified, five National Research 
Plans have been defined:

4.1 
National Plan for the Protection  
of Pinecone and Pine Nut

4.2 
National Plan for the Improvement  
of Umbrella Pine

4.3 
National Plan for the Sustainability  
of Umbrella Pine Production

4.4 
Umbrella Pine National Territorial  
Action Plan

4.5 
National Plan for the Quality  
of Umbrella Pine Products

It should be noted that the structuring of the 
plans in question is not watertight, i.e. there 
are interconnections and areas of overlap 
between the structuring lines of different 
plans, resulting from the interdisciplinary 
nature of the various components of the 
ecosystem. 

4.1 
NATIONAL PLAN FOR  
THE PROTECTION OF  
PINECONE AND PINE NUT

notes:

1.   interconnection / complementarity with the Umbrella Pine National 
Territorial Action Plan, structuring line "Biophysical and Location 
Contexts”

2.  interconnection / complementarity with the National Plan for 
the Sustainability of Umbrella Pine Production, structuring line 
“Ecophysiology of Umbrella Pine”

3.  interconnection / complementarity with the National Plan for the 
Sustainability of Umbrella Pine Production, structuring line "Nutrition, 
fertilisation and irrigation”

4.  interconnection / complementarity with the National Plan for the 
Sustainability of Umbrella Pine Production, structuring line "Production 
models and silviculture models

5.  interconnection / complementarity with the National Action Plan for 
Umbrella Pine, structuring line "Multifunctionality and ecosystem 
services”

6.  interconnection / complementarity with the National Plan for the 
Improvement of Umbrella Pine, structuring line "Genetic improvement 
for resistance/tolerance to biotic factors affecting the production of 
pine nuts"

PROTECTION 
OF PINECONE 
AND PINE NUT

Multifunc-
tionality and 

ecosystem 
services

Genetic 
improvement  

for resistance/
tolerance  
to biotic  
factors

Ecophysiology  
of Umbrella  

Pine

Production 
models and  
silviculture  

models

Nutrition, 
fertilisation  

and irrigation

Biophysical  
and Location 

Contexts

OBJECTIVE

To promote the quality 
of the health status of 
umbrella pine for the 
sustainability of stands 
and the profitability of 
pine nut production and 
productivity

←→
←→

←→

←→
←→

←→
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STRUCTURING 
LINES 

ACTIONS SHORT-TERM
RESULTS (2020)

MEDIUM/LONG-TERM
RESULTS

Interaction 
between 
Biotic agents/ 
Environment/
Tree physiology

• Estimating the incidence of pests and  
diseases in different years and ecological  
regions at national level1

• Distribution patterns of pests 
and diseases according to the 
ecological regions of Portugal 

• Identification of the 
edaphoclimatic characteristics 
related to the greatest 
susceptibility to pests and 
diseases 

• Developing models to predict susceptibility 
according to climate change scenarios

• Mapping of different climate 
change scenarios

• Standards for planning new 
afforestation to reduce the 
impact of biotic agents 

• Testing mechanisms inducing resistance  
to pests and diseases2

• Knowledge of ecophysiological 
factors that determine 
resistance to pests and diseases

• Techniques to induce resistance 
in order to reduce the impact  
of biotic agents 

Pests and 
diseases causing 
damage

• Developing methods for pests monitoring  
and detecting/identifying disease  
causing agents

• Obtaining traps and attractives 
for monitoring the main pests 
affecting the tree and pinecone

• Obtaining rapid diagnostic 
methods for disease-causing 
agents 

• Biology and ecology and assessment  
of damage caused by Leptoglossus  
occidentalis, Dioryctria mendacella and  
Pissodes validirostris

• Bio-ecology and assessment of damage caused 
by pests that feed on branches and needles,  
(pine processionary, Tomicus destruens and  
T. piniperda) and suckers (Pineus pini,  
Leucaspis sp.)

• Handbook of pests and diseases 
in pinecones

• Warnings systems about 
monitoring periods / treatments 
against biotic agents

• Identification of the role of  
biotic agents in ante- and  
post-harvest losses 

• Quantification of damage and 
losses caused by biotic agents

• Characterisation of flowering/fruiting  
phenology and pest and disease activity2

• Knowledge of the relationship 
between the phenological 
pattern and the biology and 
ecology of pests and diseases 
affecting trees and fruit

• Identification of growth and 
fruiting stages at risk according 
to the type of biotic agent

• Performing pathogenicity tests with  
different PWN isolates

• Carry out histopathological observations  
of the effects of the presence of PWN  
on P. pinea tissues

• Wood and soil nematode collections

• Potential pathogen risk  
of PWN (B. xylophilus) for 
umbrella pine

• Determining whether other 
phytoparasitic nematodes  
could pose a risk

• Checking for synergies in the 
onset of disease symptoms 

• Testing biological, chemical and biotechnical 
control methods for the main pests and  
diseases

• Publication of control trial  
results for key pests and  
diseases

• Available control methods  
for L. occidentalis and other 
agents affecting pinecone  
and pine nut production

• Analysing pest/disease relationships,  
with emphasis on diseases transmitted  
by L. occidentalis

• Test the pathogenicity of potentially  
disease-causing agents through pathogenicity 
testing  

• Knowledge of the conditions 
favourable to the transmission  
of diseases by L. occidentalis

New pests and 
diseases

• Determining the risks of native or established 
(currently low intensity) pests and diseases  
which are emerging due to climate change  
or cultural processes

• Determining the risk of invasive species that 
could potentially become a problem for  
umbrella pine

• List of native or established 
species at risk of increasing 
severity 

• List of invasive species 
presenting a threat

• Establishing prevention  
measures (legislative or  
cultural)

Effect of 
silviculture 
and forest 
management 
models on the 
population 
dynamics of 
agents

• Determining the effect of fertilisation and 
irrigation on susceptibility to defoliators,  
suckers, subcortical and pine nut consumers3

• Determining of the effect of spacing  
and composition of stands4

• Habitat management for insectivorous species5

• Differences in resistance/susceptibility  
between genetic materials6

• Information to be incorporated  
in the development of a  
good practice manual 3,4

• Resistance-inducing cultural 
mechanisms
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4.2. 
NATIONAL PLAN FOR  
THE IMPROVEMENT  
OF UMBRELLA PINE

STRUCTURING  
LINES 

ACTIONS SHORT-TERM
RESULTS (2020)

MEDIUM/LONG-TERM
RESULTS

Genetic  
improvement for  
the production  
of pine nuts

• Quantification of 
genetic variability 
of different relevant 
traits

• Determination of the number of representative 
genotypes by national regions of provenance

• Productive characterisation of provenances 
established in 1993

• First results of the characterisation of genetic 
variability using new generation genomic markers

• Knowledge of different 
variation indicators from 
different sources

• Association of next-
generation genomic  
markers with traits of  
pine nut production  

• Genetic assessment 
for selection 
purposes 

• Installation of clonal field trials

• Selection by genotypic value for pinecone 
production

• Setting up field progeny trials

• New phenotypically selected individuals with 
potential for the production of pine nuts

• Assessment of genetic parameters (genotypic 
value; genetic gain; heritability in the broad sense) 
in clonal trials

• New orchards and clonal parks

• New FRMs in the selected and qualified categories 
(scions)

• FRM in the qualified category (seeds)

• Selection by reproductive 
value for pinecone 
production

• Assessment of genetic 
parameters (reproductive 
value; genetic gain; 
heritability in the strict 
sense) in offspring test

• FRM in the tested category 
(seed and scions)

• National and regional  
FRM allocation

Genetic  
improvement for 
resistance/tolerance 
to biotic factors 
affecting pine nut 
production 

• Assessment of 
genetic variability 
in areas affected 
by harmful biotic 
factors

• Identification of resistant/tolerant individuals 
in the set of genotypes selected for pine nut 
production

• National and regional  
FRM allocation

Conservation of 
genetic resources  
in situ and ex situ

• Identification 
of well-adapted 
populations in 
various regions 
and their dynamic 
maintenance

• List of stands, in different regions, that are  
well adapted to local conditions

• Census of genetic variability with new generation 
genomic markers

• Guarantee the  
maintenance of the genetic 
variability of the species

• Establishment of 
a clonal park with 
the largest possible 
number of identified 
genotypes 

• New clonal parks, with the largest number of 
genotypes identified exclusively for genetic 
conservation

• Ensuring the maintenance  
of all identified genotypes

• Establishment of a 
national database *

• Database with all the structures of genetic 
conservation and improvement*

OBJECTIVE

Improve the 
productivity of 
umbrella pine for 
the production of 
pine nuts, ensuring 
the resilience of 
ecosystems

Notes:
The assessment of the adaptability of umbrella pine to climate 
change (water stress) and the possible identification of 
resistant/tolerant individuals to water stress should be aspects 
to be considered simultaneously in other National Plans (NP), 
namely, for Production Sustainability or Territorial Action. Also, 
the integration of different types of genomic/phenotypic data 
should be considered in the different PNs.

Caption:
FRM - Forest Reproductive Material;
* The proposed databases must be articulated with  
others that emerge in the different National Plans.
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4.3. 
NATIONAL PLAN FOR  
THE SUSTAINABILITY  
OF UMBRELLA PINE 
PRODUCTION

STRUCTURING  
LINES 

ACTIONS SHORT-TERM
RESULTS (2020)

MEDIUM/LONG-TERM
RESULTS

Ecophysiology 
of Umbrella  
Pine

• Intensive biometric and ecophysiological 
monitoring: soil-plant-atmosphere indicators 

• Characterisation of foliar and reproductive 
phenology in response to edaphoclimatic 
conditions

• Study of the determinant factors of harvest 
and counter-harvest cycles under natural 
conditions

• Use of remote sensing techniques for 
monitoring environmental stresses 

• Maintenance of a network of permanent  
plots for monitoring the growth and 
production of pinecones

• Methods for predicting crop 
years based on ecological 
data

• Production of tools based 
on remote sensing for 
monitoring environmental 
stresses in production stands

• Management 
recommendations to reduce 
inter-annual variability in 
pinecone production

• Consolidation of the model 
for growth and production of 
pinecones based on data on 
the physiology of the species 
(process modelling)

Nutrition, 
Fertilisation 
and Irrigation

• Assessment of the mineral 
composition of the leaves on 
productive stands 

• Fertilisation of non-irrigated and 
irrigated plantations

• Study of the fertilisation to be carried 
out before the installation of new 
stands

• Study of water requirements, 
allocations and irrigation seasons

• Preliminary reference values 
for the interpretation of leaf 
analysis results

• Preliminary fertilisation 
recommendations for rainfed 
and irrigated plantations

• Preliminary fertilisation 
recommendations for the 
installation of new stands

• Recommendations for 
irrigation supply and 
seasons, maintaining the pine 
nut quality

• Consolidation of knowledge on the 
influence of the nutritional state of 
trees and the availability of water on 
production and on the phenomena  
of harvest and counter-harvest

• Reference values for the 
interpretation of leaf analysis results 
for stands in production

• Recommendations for rational 
fertilisation, preserving natural 
resources and biodiversity

• Knowledge about the influence of 
the nutritional state of trees and the 
availability of water on production 
and the phenomena of harvest and 
counter harvest

• Irrigation recommendations to 
minimise water consumption

Production 
Models and 
Silviculture 
Models

• Improvement of growth models and 
production of pinecones

• Identification of stand typologies, structure 
and composition and their relationship  
with pinecone production

• Rules for establishing 
thinning regimes aimed 
at increasing pinecone 
production

• Forestry models for each 
silviculture typology

• Manual of good practices for 
the management of umbrella 
pine stands

• Consolidation of the rules for 
establishing thinning schemes aimed 
at increasing pinecone production

• Consolidation of silviculture models 
for each forestry typology and their 
adaptation to climate change and 
production objectives

• Growth and production simulator  
as a management tool  

Cultural 
operations

• Development and assessment of  
equipment systems to:

i. mechanical harvesting of pinecones

ii. processing the pine nut into the final 
product (pinion)

iii. weed control

iv. fertilisers application

v. processing the by-products of the 
production chain

• Analysis of solutions with a view 
to reducing the number of work 
accidents, production costs, the 
economic viability of farms and the 
conservation of ecosystems

• Implementation of improvements  
in techniques and methods used

• Training of operators

• Dissemination of results 
and methodologies through 
demonstration actions and the 
production of manuals

• Implementing mechanisation to 
reduce work accidents

• Increasing the economic viability  
of the sector

• Reducing the sector's dependence  
on external sources

• Improving the sector's productivity

• Attracting more agents and more 
labour to the sector

OBJECTIVE

To study the factors 
that influence the 
development of umbrella 
pine and that contribute 
to the productivity  
and sustainability  
of ecosystems
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4.4 
UMBRELLA PINE NATIONAL 
TERRITORIAL ACTION PLAN

STRUCTURING  
LINES 

ACTIONS SHORT-TERM
RESULTS (2020)

MEDIUM/LONG-TERM
RESULTS

Biophysical 
and Location 
Contexts

• Assessment of the current distribution area of umbrella 
pine and characterisation of the horizontal and vertical 
structure of the stands and the soil and climate 
conditions of the stands

• Definition of potential locations

• Definition of quality classes

• Assessment of the mosaic of ecosystems and its 
spatial and temporal dynamics

• Planning/territorial projection of Umbrella pine  
and implementation of planned actions

• Characterisation of 
stands and their diversity, 
including mapping

• Quantification of the 
stand location production 
potential

• Characterisation of the 
spatial and temporal 
patterns of the landscape 
and their relationship 
with the main ecological 
processes

• Quantification of the productive 
potential of stands

• Characterisation of spatial and 
temporal patterns of landscape 
and land cover trends

• Optimised patchwork of 
ecosystems with Umbrella 
pine in view of their 
multifunctionality and their 
services for a sustainable  
Rural Development

Public  
Policies and 
Rural Devel-
opment

• Assessment of the effectiveness and efficiency  
of the support measures for Umbrella pine

• Definition of support measures for the 
multifunctionality of the ecosystems of the Umbrella 
pine (to be defined in the next structuring line)

• Definition of support measures for the promotion and 
enhancement of the ecosystem services of Umbrella 
pine (in accordance with the results of the following 
structuring line)

• Incorporation of the Plan's results in Forestry Planning 
Policies, namely in the revision of Forest Planning 
Regional Plans (PROF)

• Technical-economic study of Umbrella pine forests 
(territory) and the pine nut value chain

• Analysis of public policies with a strong influence on 
the umbrella pine forest and on the pine nut value chain 
(coordinate with the other groups)

• Boosting local economic activities, associated with pine 
and pine nut, through the portuguese Program Leader 

• Assessment of the socio-economic impacts of 
the development of Umbrella pine crop in different 
regions and the development of regional development 
strategies

• Efficiency and 
effectiveness of 
current RDP measures 
in the promotion and 
management of umbrella 
pine

• Better governance of 
the interests of the pine 
nut value chain, given 
the challenges and 
opportunities

• More knowledge for 
investment analysis 
and improvement of 
management

• Proposals for improving 
existing legislation

• Emergence of small local 
investments associated 
with pine, pine nut and their 
derivatives

• Territorial action plans for 
the development  
of Umbrella pine

• Measures to support 
multifunctional management

• Support measures for 
ecosystem services

• Results of this Plan incorporated 
into the PROF and other forestry 
policy instruments

• Improvement of the economic 
results of the sector's agents

• Increase in the income of 
residents in pine nut-producing 
regions

Multi-
function-
ality and 
ecosystem 
services

• Quantification, valuation, valorisation and mapping of: 

i.  non-wood forest products

ii.  ecosystem services with benefits for society (e.g., 
carbon sequestration, water/watershed regulation, 
biodiversity support)

iii. ecosystem services with benefits for the 
productivity of the umbrella pine forest (e.g. 
regulation of soil fertility, water regulation/local 
pest regulation)

• Short-term habitat management measures to minimise 
pests

• Analysis of the sensitivity of umbrella pine 
management strategies to risk and uncertainty (e.g. 
prices, fires)

• Identification of typologies of forest stands, according 
to the diversity of composition and structure of the 
stands

• Analysis of trade-offs between non-wood forest 
products and ecosystem services with benefits for 
productivity or society

• Raising political awareness on the importance of 
ecosystem services

• Methodologies for 
assessing and monitoring 
ecosystem services

• Mapping the condition of 
ecosystem services

• Lines of support for the 
promotion of ecosystem 
services

• Benchmarking of support 
determinants

• Multifunctional silviculture 
models for each forestry 
typology 

• Methods for multicriteria 
planning of the 
management of umbrella 
pine

• Decision support systems 
in spatially explicit and 
multicriteria planning of the 
management of umbrella 
pine

• Management recommendations 
for the multifunctionality and 
sustainability of Umbrella pine 
ecosystems

• Remuneration models for benefits 
generated for the company

• Increased biodiversity

• Increased resilience against pests

• Pest regulation

• Increased resilience against pests

• Pest regulation

• Consolidation of silviculture 
models for each forestry typology

• Adaptation of silviculture models 
for each forestry typology and 
production objectives

• Improved efficiency and 
effectiveness of umbrella pine 
forest management planning

• Increased efficiency and 
effectiveness of policy 

Note:  The forest typologies to be developed in this Plan are different from those of the National Plan for Sustainability in Umbrella pine 

OBJECTIVE

To boost the 
multifunctionality 
of umbrella pine 
ecosystems and 
increase their territorial, 
environmental, social  
and economic value
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4.5
NATIONAL PLAN FOR THE 
QUALITY OF UMBRELLA PINE 
PRODUCTS

STRUCTURING 
LINES 

ACTIONS SHORT-TERM
RESULTS (2020)

MEDIUM/LONG-TERM
RESULTS

Characterisation 
and variability  
of pine nuts

• Assessment of the effects of 
fertilisation/irrigation on pine nut 
quality

• Assessment of the ideal time to harvest 
pinecones

• Characterisation of the nutritional 
quality of pine nuts during the ripening 
process

• To study the influence of the pinecone 
opening processes on the organoleptic 
and nutritional characteristics of the 
pinecone

• Fault detection systems

Enhance 
Profitability 
in the 
Transformation 
Chain 

• Improvement of vibrating equipment  
for pinecone harvesting

• Optimisation of the pinecone harvest 
(manual/mechanical) 

• Rationalisation and automation of 
operations

• Optimisation of the packaging and 
transport of the pinecone from the tree 
to the processing unit 

• Study of the logistics processes of the 
value chains associated with Umbrella 
pine

• Analysis of the economic viability of 
using pine nuts in various regions of 
provenance

• Characterisation of the volatile profile 
of umbrella pine, its resin and pine nuts

• Industrial Equipment 
Layout

• Decision support 
tool for the strategic 
management of value 
chains associated with 
umbrella pine

• Determination of 
quality markers 
by chemical 
characterisation of 
umbrella pine, resin  
and pine nuts

• Procedures Manual

Adding full value 
to products

• Develop innovative products with 
specific nutritional characteristics and 
high added value from pine nuts (basic 
pastry pastes, energy bars, gourmet 
products) 

• Assessment of the compatibility of the 
production of pine nuts, resin and wood 

• Increasing the value of umbrella 
pine resin and improvement of resin 
harvesting techniques in the tree 

• Analysis of the characteristics of 
umbrella pine wood and its potential 
uses

• Analysis of the economic viability 
of using the various products from 
a multifunctional management of 
umbrella pine stands (wood/resin/
biomass/pine nuts/other products)

• Chemical profile of umbrella pine 
products

• New products

• New applications

• New markets

• Quality markers

• Development of new markets

• New products

OBJECTIVE

To characterise and 
enhance the value of 
the various products  
of Umbrella pine



P O R T U G U E S E R E S E A RC H AG E N DA U M B R E L L A P I N E A N D P I N E N U T12

5
MEMBERS OF THE 
COMPETENCE CENTRE 
FOR UMBRELLA PINE 
AND PINE NUT

FOUNDING MEMBERS

 → ANEFA – Associação Nacional de Empresas 
Florestais, Agrícolas e do Ambiente

 → Câmara Municipal de Alcácer do Sal

 → CECÍLIO, SA

 → ESAC – Escola Superior Agrária de Coimbra

 → FENAFLORESTA – Federação Nacional das 
Cooperativas de Produtores Florestais, FCRL

 → FNAPF – Federação Nacional das  
Associações de Proprietários Florestais

 → FORESTIS – Associação Florestal de Portugal

 → FORUM FLORESTAL

 → ICNF – Instituto da Conservação  
da Natureza e das Florestas

 → INIAV – Instituto Nacional de Investigação  
Agrária e Veterinária, I. P.

 → ISA – Instituto Superior de Agronomia,  
Universidade de Lisboa

 → IST – Instituto Superior Técnico,  
Universidade de Lisboa

 → MAM – Ministério da Agricultura e do Mar

 → Pinex – Sociedade Produtora e Exportadora  
de Pinhão Lda

 → Pinhão Mais – Transformação  
de Frutos Secos Lda

 → Pinhão Pais & Caixas Lda

 → Preparadora de Pinhões, Lda

 → SOPINHÃO Lda.

 → Terraprima

 → UCP PORTO – Universidade Católica  
Portuguesa, Porto

 → UE – Universidade de Évora

 → UNAC – União da Floresta Mediterrânica

 
    
  
   
 

PARTNERS

 → ACHAR – Associação de Agricultores  
da Charneca

 → AFLOBEI – Associação de Produtores 
Florestais da Beira Interior

 → AFLOSOR – Associação dos Produtores  
Agro-florestais da Região de Ponte de Sôr

 → AGQ Portugal

 → ANSUB – Associação dos Produtores 
Florestais do Vale do Sado

 → APFC – Associação de Produtores  
Florestais de Coruche

 → Associação de Agricultores de Grândola

 → Associação dos Agricultores dos Concelhos 
de Abrantes, Constância, Sardoal e Mação

 → FCUL – Faculdade de Ciências  
da Universidade de Lisboa

 → Frutos do Passado

 → Herdade da Comporta

 → iBET – Instituto de Biologia Experimental  
e Tecnológica

 → PineFlavour

 → Pinhão Sado

 → Portfloresta Unipessoal
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PORTUGUESE  
RESEARCH AGENDA  

FOR UMBRELLA PINE  
AND PINE NUT


