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THE FOREST WE WANT:DEPLOYMENT OF 
FOREST REPRODUTIVE MATERIAL (FRM) FOR 

FOREST-BASED SOLUTIONS
Conceição Santos Silva



UNACis a privateNGOrepresentingthe interestsof the forest ownersin
the PortugueseMediterranean area, near to National and European
institutions.

UNAChascurrently 6 member organizations,an intervention area of 2
million ha, representingan agro-forestry areaof 700.000ha.

UNACactivitiesandexpertise:

Å lobby;

Å technicalassistanceto memberorganizations;

Å coordinationanddevelopmentof projects;

Å research,innovationandknowledgetransfer;

Å communication& publicintervention.

Non wood forest systems(cork oak + holm oak + umbrellapine) as the
main intervention areas, but including eucalyptusand maritime pine
forestswithin the scope.

1.164 Private forest 
owners associated

730.063 ha 
associated area

28 Intervention 
forest zones ς

589.954 ha

5 FSC® Group Certifications ς
131.957 ha

2 PEFCTM Group 
certifications

ς42.269 ha

фуΣу aϵ ƛƴǾŜǎǘƳŜƴǘ 
supported by EC 

subventions (19% of 
the national budget)

3 permanent Forest 
Sapper Teams + 85 
Summer Temporary  

Teams
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OWNERSHIP

Private 87% 

Communal 10% 

State 3%

Very fragmented 
landownership

(400.000 to 
500.000 

landowners)

Theportuguese forest in a nutshell



Theportuguese forest in a nutshell

Maritime 
pine
24%

Eucalyptus
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Under canopy 
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acorns
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Ecological System

(soil protection, biodiversity, carbon sink)

cereals shrubs

DPSL!}!Uif!psjhjoǍTheNWFP portuguese forestsΧΦMultifunctional systems
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Stateof artΧCwa ƛƴ tƻǊǘǳƎŀƭ



Legal framework

First DL 
established in 

1992

(DL 239/92)

Replacedby

DL 205/2003

Updated

DL 13/2019



Legal framework

ÅEstablishes the forest species that are submitted to mandatory certification

ÅObliges the registration in a national catalogue of the stands were FRM are collected 
(pine cones, scions, seeds, etc) 

ÅEstablishes 4 different categories for registered stands according to info available in 
terms of stand selection
Å Identified source
ÅSelected
ÅQualified
ÅTested

ÅDefines minimum conditions for plant commercialization according to the specie
ÅDefines all the procedures and documental obligations for plant/ seeds/ part of plants 

commercialization



FRM National Catalogue
Treespecies Numberof

Units
Area(ha)

ScientificName CommonName
Abiesalba EuropeanSilver Fir 1 0.30
Abiespinsapo SpanishFir 1 1.00

Acer pseudoplatanus Sycamore 3 1.50

Alnusglutinosa CommonAlder 2 1.80
Betulapubescens Silver Birch 3 3.82

Castaneasativa SweetChestnut 14 33.71

Cedrusatlantica Atlas Cedar 3 3.85
Cedruslibani Cedar of Lebanon 1 1.00

Fagussylvatica CommonBeech 3 18.12

Fraxinusangustifolia Narrow-leavedAsh 4 5.12
Larixdecidua EuropeanLarch 1 1.00
Piceasitchensis SitkaSpruce 1 0.54

Pinus halepensis AleppoPine 1 12.28

Pinus nigra BlackPine 5 31.58

Pinus pinaster Maritime Pine 25 661.88

Pinus pinea MediterraneanStone Pine 36 2893.27

Pinus sylvestris ScotsPine 6 55.58

Prunus avium Wild Cherry 2 0.80

Pseudotsugamenziesii Douglas Fir 8 39.99

Quercus ilex Holmoak 24 1775.37

Quercus robur EnglishOak 11 569.97

Quercus rubra AmericanRedOak 7 21.25

Quercus suber Cork Oak 100 11830.35

Total 262 17964.07
In situ certified forest seed production units

@Isabel Carrasquinho



FRM National Catalogue ςrecords by category

In situ certified forest seed production units

Tested
(all eucalyptus

trees)

Selected
stands

Identified
source
stands

Qualified
stands

@ICNF, 2021



FRM Main indicators

Plantproductionς2019/2020 and2020/2021 campaigns

Mandatory Certification No Certification

@ICNF, 2021



FRM Main indicators

Plant production by specie ς2020/2021 campaigns

@ICNF, 2021



FRM Main indicators

Parts of plants ς2020/2021 campaign

21,8 tons seeds
50 512 stone
pine scions

> 8M eucalyptus
cuttings

@ICNF, 2021
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What aboutΧForestGeneticimprovementand
breedingprograms?



Leadingentities

Pulp industries lead the breeding 
programs for eucalyptus in 

Portugal | Private investment

Different/ several 
entities/ researchers
Public investment



Leadingentities

4- Geneticimprovementandbreedingprograms

Species
Native (N) or 

Exotic (E)
Improvement Program Objectives Responsible Institutions

Pinus pinaster N

Volume and stem form

INIAV
Resistance to Bursaphelenchus

xylophilus
Resin production

Quercus suber N Cork production ISA-UL

Pinus pinea N Cone/kernel production

INIAV
Castaneaspp(C. 
sativa x crenata; C. 
sativa x mollissima)

E
Rootstocks resistance to Phytophthora 

cinnamomi

Eucaliptusglobulus E Pulp production RAÍZ and ALTRI

Arbutusunedo N Fruit production and quality IPCoimbra-ESAC

Corema album N Fruit production and quality INIAV

@Isabel Carrasquinho



Eucalyptus improvement program

слΩǎ

ωLƴƛǘƛŀǘŜŘ ƛƴ ǘƘŜ слΩǎ ōȅ ǘƘŜ Ƴŀƛƴ ǇǳƭǇ ŎƻƳǇŀƴƛŜǎ 
(today TNC and ALTRI)

ωSelect trees for seed picking (growth, wood density, 
cellulose content)

1970 - 90

ωMore than 2000 plus trees were identified and used in 
trials

ωComplemented with genetic material from other 
countries

Today

ωBreeding programs are at the 3rd generation

ωGenetic gain is captured through vegetative 
reproduction to produce clones

1st GOALS:  pulp production

(wood qualityandgrowth)

nowadaysGOALS: biotic andabiotic
tolerance

(Pestanddiseases
Climatechangesadaptation)

@Luís Leal



Maritime pine improvement program

слΩǎ

ωPlus Trees selected in Mata Nacional de Leiria

ωSelect trees for seed picking (height, BHD, trunk and canopy 
shape, coiled wire, health)

1970 - 90

ω2 clonal orchards installed at Mata Nacional do Escaroupim 

ωProvenance trials established

ωGenetic gain obtained (21% in volume and 17% in trunk 
shape)

Today

ωImprovement programs redirected for biotic tolerance

ωStrong private investment from SONAE ARAUCO in field trials 
using maritime pine seeds obtained from genetic 
improvement programs (Portugal and France)

1st GOALS:  woodproduction

nowadaysGOALS: biotic tolerance
(Pine woodnematode) 

@PROGEN, 2018
@Nuno Calado



Cork oak improvement program

флΩǎ

ωTwo cork oak clonal orchard installed 

ωTrees selection based on cork quality

ω10 provenance trials installed with 34 
provenances from 7 countries 

2013 - 2020

ωCork oak genome sequencing

@PROGEN, 2018



{ǘƻƴŜ ǇƛƴŜ ƛƳǇǊƻǾŜƳŜƴǘ άǇǊƻƎǊŀƳέ

Å Provenancetrials installed(INIAV)

Å Clonalorchardsinstalledby privatelandowners
associations(APFC andANSUB)

64 
CLONES

1st GOALS:  commercialmotivation
makingscionsfrom the 64 plustrees

availablefor landownersto use in 
graftings

2015 - 2021: privateinvestments
from FPO wereredirectedto R&D 



APFC Pine stone 
Clonal Orchard - Timeline
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MORTALITY 
AREAS

2012



2013 2014 2015

Which trees should be removed ?

Systematic thinning or selective ?

What was the relevance of the park/ 
orchard in terms of the pine stone 
genetic improvement for cone 
production?

Could we guarantee the scions supply 
within a smaller area?



SELECTIVE 
THINNING OF 
THE NON 
GRAFTED 
TREES

2015
Buffer areasfor scionpicking



2015

Selectedtreesfor clonalimprovementtrial (625 trees)

Selectedtreesfor scionpicking

Buffer areasfor scionpicking



In 2018, an operational program (PROGEN) was devised 

to support, at a national level, the financing R&D 

projects aimed at forest genetic resources management 

(conservation and genetic improvement)  

In 2020,  in the Rural Development Program subventions 

the first five projects were approved. 

Diversity status and trends for maritime pine, cork oak, 

Mediterranean stone pine, prickly juniper and white 

crowberriesare the main objectives.

The results will be available until 2023.

PROGEN - Public Administration Operational Program for the 
Conservation and Improvement of Forest Genetic Resources 

@Isabel Carrasquinho
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ThelandownersviewΧon the needs



3. Economic sustainability

Theforestswe wantΧ

Forest Agriculture

1. Forest & Agriculture attached 2. Climate adaptation & mitigation* 

* source: Sánchez-Benitézet al, 2018



Theforestswe wantΧCwa deployment



Theforestswe wantΧFRM deployment

Fonte: EEA 2016: https://www.eea.europa.eu/data-and-

maps/figures/potential-aggregate-impact-adaptive-capacity

https://www.eea.europa.eu/data-and-maps/figures/potential-aggregate-impact-adaptive-capacity


Theforestswe wantΧ/hwY h!Y FRM deployment
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Theforestswe wantΧCORK OAK FRM deployment
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Theforestswe wantΧCORK OAK FRM deployment
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