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Summary

• The problem

• The project

• The species involved (Hakea sericea and
Acacia dealbata)

• Collaborations are welcome



The problem

• Portugal is an invasion-prone country, given its 
mild climate and the introduction of many 
alien plant species

• Some of those species are fire-adapted

• The use of fire as a fuel management tool may 
aggravate  the problem of plant invasions



Brooks et al. 2004
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The development of a fire 
cycle



Possible ways of mitigating this
problem

• An informed use of fire, may: 

– At least, minimize the risk of expanding the
invasive plants, using an apropriate prescription;

– Eventually, it may contribute to locally eliminate
the invasive plant species.



However

• Currently we don’t know how to set a 
prescription envisaging the achievment of
such goals; 

• The existing guides on prescribed burning for 
portuguese conditions: 

– Have the sole goal of managing fuels for fire
hazard mitigation

– Did not consider the risk of plant invasions





Two aggressive plant invaders in 
Portugal

• Acacia dealbata

– Australian origin

– As many other Fabaceae, it develops a soil seed bank 

– The hard-coated seeds may be stored in the soil for 
decades

– Fire triggers seed germination

– It resprouts vigorously after fire

– Seed pods can be dispersed at long distances

– It has been expanding rapidly across the country



www.invasoras.uc.pt
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Silver wattle – Acacia dealbata

http://www.invasoras.uc.pt/
http://www.google.pt/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&docid=yHE0hWovJzuw4M&tbnid=IyNPNQtQAFdmEM:&ved=0CAUQjRw&url=http://invasoras.uc.pt/gallery/acacia-dealbata/&ei=id58U9ilIe6u7AbboIHoBQ&bvm=bv.67229260,d.d2k&psig=AFQjCNH0xbhuh1TxwtaeWmHegi5HppCjdg&ust=1400778732041741


Two aggressive plant invaders in 
Portugal

• Hakea sericea

– Another Australian species

– It is an obligate seeder

– It develops a canopy seed bank

– Woody fruits open after fire and disperse the 
seeds at considerable distances (>100 m), 
therefore expanding the invaded area



www.invasoras.uc.pt
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Silky hakea or needlebrush –
Hakea sericea

http://www.invasoras.uc.pt/


12
Instituto Politécnico de Coimbra
Escola Superior Agrária

Foto: Juli Pausas12

https://c1.staticflickr.com/7/6005/5983324621
_34ca143f99_b.jpg



Instituto Politécnico de Coimbra
Escola Superior Agrária

13

Minutes 3.5’ and 5’
Burn, March 2014

Fogo_Controlado_da_AssociaÃ§Ã£o_Florestal_do_Baixo_Vouga_2014.avi
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March 2016



Aims of the Aliens & Flames project

1. To produce information for an informed use of fire, in areas 

invaded by the two target species; 

2. To develop prescribed burning techniques as an alternative 

approach to control the two target species; 

3. To control for colateral effects of fire on the native seed 

bank and on soil erosion; 



4. To develop models allowing to forecast the risk of invasion 

according to different fire regime scenarios;

5. To develop fuel models for areas dominated by the two 

target species, allowing for better fire behavior simulation in 

these areas;

6. To assess the effect caused by the invasion of these two 

species on fire hazard;

Aims of the Aliens & Flames project



7. To develop a methodological framework to study fire-plant 

relationships for other invasive species; 

8. To disseminate the results among stakeholders (managers 

and forest owners). 

Objectivos Fogo e Invasoras (3)Aims of the Aliens & Flames project
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Other collaborators

– Ernesto de Deus (ISA – UL)

– Carlos Rossa (UTAD)

– Oscar Pelayo and Jacob Keizer (Univ. Aveiro)

– Sérgio Correia (ESAC - IPC)

THIS IS AN OPEN LIST !!



Target areas to install 



Plano de Acção
2017 2018 2019

J F M A M J J A S O N D J F M A M J J A S O N D J F M A M J J A S O N D

1. Reunião inicial e reuniões anuais #7 #7 #7

2. Pré-selecção áreas

3. Selecção áreas #1

4. Delimitação e caracterização das 

áreas #2

5. Preparação áreas a queimar #3

6. Execução das queimas #4 #4

7. Renovação perímetros segurança

8. Monitorização das áreas #5 #5 #5 #5

9. Análise resultados

Plano de Disseminação

Website; Logotipo

Vídeo promocional

Manual técnico

Brochura informativa

Seminários

Workshop

Plano de Acção
2020 2021

J F M A M J J A S O N D J F M A M J J A S O N D

1. Reunião inicial e reuniões anuais #7 #7
Plano de Acompanhamento e Avaliação

2. Pré-selecção áreas #1 Avaliação áreas pré-seleccionadas

3. Selecção áreas #2 Avaliação delimitação/caracterização das áreas

4. Delimitação e caracterização das 

áreas
#3 Avaliação preparação áreas

5. Preparação áreas a queimar #4 Avaliação áreas queimadas

6. Execução das queimas #4 #5 Avaliação semestral dados recolhidos

7. Renovação perímetros segurança
#6 Avaliação/validação dos produtos finais

8. Monitorização das áreas #5 #5 #5 #7 Avaliações anuais

9. Análise resultados

Plano de Disseminação

Website; Logotipo

Vídeo promocional

Manual técnico #6

Brochura informativa #6

Seminários

Workshop

Original timeline (now outdated)



Experimental design – initial version

8 combinations 
slash x burn

No burn

1 burn

2 burns

3 burns

Slash

No slash

1 block = 8 plots (10 x 5 m + fire break)

2 spp

x

8 plots

x

9 replications

=

144 plots



Experimental design – initial version

Weather 
station



EROSION PLOTS & SOIL SAMPLING

ESPTeam- Univ Aveiro



Selection of study areas

• Areas > 1000 m2

• As close as possible from Coimbra (< 70 km)

• Dominated by one of the two species

• Uniform stands (plants of similar age)



Initial pre-fire characterization

• Characterization of the fuel complex

• Floristic composition

• Population structure, plant size, etc.

• Soil 

• Seed bank 

• Some plants will be tagged for monitorization
across the project duration



Slash and burn treatments

• To start next autumn

• Meteo conditions may/will be a strong 
constraint

• Slash treatments will provide fuel continuity

• Different ignition techniques to be tested

– Different fireline intensities

– Different residence times

– Different soil temperatures



Plot monitoring

Five main sets of data to collect along the projet timeline

1. Seed dispersal

2. Soil seed bank

3. Fuel characteristics

4. Plant demography and development

5. Soil erosion



Project Outputs

• A guide of best practices for the use of 
prescribed burning in areas invaded by H. 
sericea and A. dealbata

• A brochure addressed to forest owners

• Scientific papers to be published in 
international journals



Prescription framework

Aimed Effects

- < fuel load

- Plants killed

- Seeds killed

Fire behavior

- FLI

- Residence time

(Temperature-time 

combinations)

Prescription 

window

RH, wind, 

temp, rain

Fuel models

- H. sericea

- A. dealbata

Restrictions

- Native plants

- Soil erosion

Ignition 

techniques

Fire frequency

Slash 

treatments

Slash 

treatments



Collaborations are welcome !

• We seek new areas to install the plots, under 
certain restrictions; 

• We also seek researchers that are interested 
to use our network of experimental plots to 
expand the studies on fire effects. 

• Please contact jss@esac.pt

mailto:jss@esac.pt


THANK YOU !
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