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Introduction

Alien invasive plants are a major environmentalaayn in Portugal. These species originate diregt. (@oduction loss) and
indirect costs (e.g. ecosystem degradation) arlikeuather degradation processes (e.g. forest, fgei erosion), their effects are
in many cases nearly irreversible (Moreira et &1®. In PortugalAcacia dealbatalink. and Hakea sericeaSchrader are
expanding as a result of the current fire regimar@iante et al. 2014). Fire acts directly on thieseed bank ofA. dealbata
stimulating germination and resprouting (Lorenzcakt2010) and there is also evidence of a stratationship betweeh.
sericeaand fire. This serotinous obligate seeder spreeidd-dispersed seeds through fire-triggered dehisegEsler et al.
2009), leading to new invasion foci.

Although it has been largely recognized that aldent species can alter the fire regime in theargiwhere they become
invasive (Brooks et al. 2004), there is a scamftgcientific information on the fuel characterstiof these novel ecosystems. The
initial hypothesis that alien plant species canaase fire hazard does not necessarily hold trueydry few works have been
developed with this specific purpose. One of theksavas developed by Van Wilgen and Richardson§1&& H. sericeaand
Acacia saligna irSouth Africa. These authors concluded that firthennativefynboscould be more intense than in areas invaded
by the two alien species. The present work pregaetsminary results of fuel characterization airé behavior in areas invaded
by H. sericeaand A. dealbata These results were obtained in the frame of thgomg projectAliens & Flames aimed at
studying the two-way relationships between fire anésive alien plants.

Methods

The two study species have been rapidly expandieg large areas of Central and Northern Portugehcia dealbatas a tree
up to 15 meters native to Southeast Australia aa&hiania. Seeds (4-5x2.5 mm in size) are numerand;doated and dormant,
and form extensive soil seed banks that can rewiabie for decades. Although seeds are not addptedhd dispersal, they may
be transported by water and soil tillagftakea sericeas a shrub or tree up to 4 m, with irregular candghe fruits are woody
follicles (3 cm), dark brown with a patent crestidreak, having two black winged seeds. Dehiscencarse after tissue necrosis,
allowing the release of the seeds (Marchante &088).

In order to characterize the fuel complex of plamtnmunities dominated by each of the two targematipecies, fuel samples
were collected at nine different sampling sitesdach species, reasonably representative of mendiatare development stages.
Sampling sites were all dominated by one of the target species and were all located in Centratugaf in the region of
Coimbra. In most cases stands were monospecifth, ma native plant species contributing to the feminplex.Hakea sericea
stands were in general thick shrublands rangingidsert 1.5 to 4.5 m height, where&sdealbatastands had in general a clear
separation between the canopy and the surface laydss, with trees up to 10 m height. In somessite collected two fuel
samples, so overall there were 14 fuel samplegdech species. Fuel sampling followed standard mdetbgy using 0.5x0.5m
plots to collect dead material from the litter, dafd canopy layers, which was afterwards processétk lab according to each
fuel category (three time-lag classes, live herbaseand live woody fuels) following the procedumfsDeeming and Brown
(1975). Dry weight was estimated by exposing theas to 84C for 45 hours. Weight of 100 h downed dead mdtevis
estimated using the line intersect method (Van W&ad982). To estimate the dry weight of standthgsericeaindividuals, we
measured the diameters of four randomly chosewithails and used the allometric relationships ptesliby Van Wilgen and
Richardson (1985). In the caseAfdealbatastands, we considered litter and downed dead rabkert not the aerial biomass of
the trees. In order to simulate fire behavior udimg Rothermel model (Rothermel 1972) we adoptedvtiiues of surface-to-
volume ratio, heat content and moisture of extorctpresented by Van Wilgen and Richardson (1986Hfosericeaand by
Fernandes (2009) fok. dealbata Fire simulations were performed using moisturensgios established by Scott and Burgan
(2005), with wind running upslope. Fuel charactarssand fire simulations were compared with offuel complexes developed
for Portugal by Fernandes et al. (2009). Fire sitioihs were performed using BehavePlus 5.0.5 soétandrews 2014). The
comparison of fuel characteristics and fire behawias performed by averaging the fuel parametets. sericeafuel models and
A. dealbatefuel models.



Results

The two species presented remarkably distinctdhatacteristics. Thie. sericeastands had a high fuel load particularly 1-h fuels
and live woody fuels compared to the fuel modelali@yed to characterize tall shrublands with higrceetage of dead foliage,
developed for Portugal by Fernandes et al. (200B9ble 1). The fuel complexes associatedAtodealbatastands showed
complete absence of shrubs and herbaceous layer.liffér (L+F) layer is particularly compacted, Wwinearly 8 t h3,
concentrated in only 2 cm of fuel depth. This imisgly related to the very fine twice-compound keswofA. dealbatathat
accumulate on the forest floor. This compact ldyas the double effect of presenting a very low pityoand therefore poor
characteristics to propagate fire, but also it @spnts a barrier to plant propagules, which styomgtiuces the chances of
establishment of other plants.

Table 1 - Average fuel characteristics ForsericeaandA. dealbatastands (n=14), compared to similar fuel modelsaiive
plant communities in Portugal. Fuel loads are imha. Fuel depth is in meters.

A. dealbata| Broadleaf| H. sericea| Tall shrubs
forest
1-h load 7.92 2.67 19.18 9.50
10-h load 1.86 1.27 0.06 2.50
100-h load 0.0Q 0.69 0.00 0.00
Live woody load 0.0Q 1.16 24.97 14.50
Herbaceous load 0.00 0.00 0.p0 0,00
Fuel depth 0.02 0.16 1.61 1.05

The results obtained with the fire simulations weoasistent with the fuel characteristics. The ft@inplex dominated bi.
sericeapresented the highest flammability followed by steubland model, whereas the broadleaf model sthdhe lowest
flammability (Fig. 1). The results obtained for thedealbatastand were not conclusive since there was ngfiopagation.
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Fig. 1 — Results of fire behavior (Flame Lengthnhlated with BehavePlus 5.0.5 for the averagesericeafuel model
(Hs_mean), the tall shrubs fuel model (V-MAa), threadleaves fuel model (F-FOL) and the averAge&ealbatafuel model
(Ad_mean). Simulations were performed using the Diroisture scenario (very low dead-fuel moisture) a 30% slope (wind
running upslope).

Discussion

These preliminary results suggest that generadimatabout the higher fire hazard of plant commaesitesulting from invasion
by alien woody species may not necessary hold Wéle areas invaded Y. sericeaseem to present high fire hazard, because
of the high fuel loads of 1 h fuels and the veiticantinuity of these plant formations, plant conmties dominated byA.
dealbatamay on the contrary represent low fire hazard emetbped stands, mostly because of the absenckrabssin the
understorey and the strongly compacted litter figgl. Preliminary field experiments (not part oftktudy) in plots dominated by
each of the two species, were consistent with tieé data. While irH. sericeaplots flame lengths have reached 3 m, there was
strong difficulty in burning the litter floor of af. dealbatgplot, for similar environmental conditions.

Nonetheless the absence of fire propagation usothedRmel-based fire simulations may reflect somgéhefshortcomings of this
system, which is known to be very sensitive to fligpth, which directly determines the porosity leé fuel bed. On the other
hand, the adopted sampling design may also halteided our results, for not being representativeast plant communities
dominated by these two invasive species.
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