Maritime pine stand development after fire disturbance:
a case study In centre inland of Portugal

Cristina Alegria
Instituto Politécnico de Castelo Branco - Escola Superior Agraria. Quinta Senhora de Mércules - Apartado 119, 6000-909 Castelo Branco, crisalegria@esa.ipch.pt

_ Table 1. Data summary statistics - Sample plots in stands Table 2. Data summary statistics - sample plots in burned areas

I n t r O d u Ct I O n Variable Units n  Minimum Maximum Mean SD sample plots with tall regeneration (n=8)

N arv.ha™ 25 340 2800 970 731 Nrt arv.ha™ 8 1000 50000 32625 15519
Pure, naturally regenerated, maritime pine stands dominate the forest 6 mwa’ 25 23 457 180 128 (o years s 3 4 4 o0
scenario of centre inland of Portugal, resulting in an high fire risk mostly e S e ° 0 ® w® s
due to the absence of management (vertical and horizontal continuity of o e e o e
fuel). hdom  m 25 88 403 229 108 T 0 , . s
In this study, the working hypothesis was that natural regeneration In o #0108 10 e s ubc % I
burned areas of maritime pine stands will be suppressed after more than N e e O e
one fire cycle shorter then 20 years, since seed production became viable o 5 ss sws wes s i o2 7
only when stand age reaches 20 years old (Oliveira et al., 1990). t years ® 7w 2w Table 3. Symbols

Sw - S

CCEF - crown competition factor

Shys - 25 11 20 16 3

ddom - quadratic mean dominant diameter, e.g. the 100 trees of largest dbh per

|
id cm.year” 25 0.5 1.3 0.8 0.2 hectare
ih m.year’l o5 05 1.7 0.8 0.3 dg - quadratic mean diameter at breast height (dbh)

Fw - Wilson’s factor

In 2007 a forest inventory was conducted in the study area (Martins, voommen e me 59 o S

2007). Sampling Iintensity was assessed based on yield data variability v o w0 w0 a7

from previous studies. A grid of 500 m was used to set a systematic wavna' 8 20 %0 3

sampling of 60 plots in the field (Fig. 1). " e b e e . e o s o St et et 05 s 15 0
r years 7 6 15 9 3 hectare

SDI - stand density index

A UDC % 23 3 100 59 38
W<¢ E t - average age
S

tr - natural regeneration average age
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UDC - understory degree of cover

V - stand total volume, over bark (ms.ha'l)
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The analysis of land cover during 1990-2007 showed a slightly reduction in pure
o < maritime pine and an increase in mixed maritime pine and eucalyptus and bush
land (Fig. 4). Even though burned area in 2003 was 49% of the study area,
maritime pine stand reestablishment through natural regeneration was observed
INn 58% of the sample plots located in that area (Fig. 2).
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Forests and semi-natural areas dominate the study area land cover (90%) Land cover classes Land cover classes
being 78% of these pure maritime pine stands (Fig. 2). Several changes 0 lend cover 1990 & land cover 2007 3PP 0P O FPe B FEDE
occurred since the 90’s land cover map production (COS’90) due to forest Figure 2. Change in land cover
fires in 1991, 1992, 1995 and 2003 (Fig. 2). _ — _
Stand data was collected in 29 plot samples (Fig. 2 and Tab. 1). The Maritime pine regeneration was observed_ IN _S|tua_t|ons were one or two f_|re cycles
remaining 31 plot samples were located in burned area: tall regeneration occurred. Bush land was a_Iso pbserved In situations were one or two fire cycles
was found in 8 plots, short regeneration in 10 plots and bush land in 13 occurred but 46% of t_hen In high eleva_tl_on Zones (_montano level: 700-1000 m)
plots (Fig. 2 and Tab. 2). Comparative analysis of the understory was also| | therefore out of the optimal zone for maritime pine (Fig. 5).
made In the stand areas and In the burned areas with and without \Uber of fie cides N
regeneration (Fig. 3). ® {}
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Figure 4. Fire cycles

®  stands

A tall regeneration

v short regeneration ®  stands

® bush A tall regeneration
|:| PP_Pure maritime pine m  stands ¥ short regeneration
I:l B_Bush A tall regeneration ™\ ® bush
[ | NLVA_Non or little vegetation areas % short regeneration [ | Basal (0400 m)
|:| EE_Pure eucaliptus ® bush |:| Sub-Montano (400 -700 m)
[ PE_Mixed maritime pine and eucaliptus P77] 1901 ! Montano (700 -1000 m)
|:| PD_Mixed maritime pine and deciduous 1992 L Jstudyarea O-ZTmzo 4.2H%eters
|:| OO_Pure oak y /] 1905
- BP_Burned maritime pine 5 2003 Figure 5. Elevation zones
I:l NF_Non forest [ | study area
L] study area T — E— \lcters T — — VI ters

0 705 1.410 2.820 4.230 5.640 0 705 1410 2 820 2230 5 640

Discussion

Figure 2. Land cover in 1990, burned areas in 1990, 1991, 1992, 1995 and 2003 and sample plots in stands and in burned areas The ﬁndings Of th|s Study pointed out that Stand reestablishment through
(tall regeneration, short regeneration and bush land) ] ) ]

natural regeneration still occurs when one or two fire cycles less then 20
years occurred showing that viable seed production Is not a conditioning

g 10T Competiton Factor Degree of cover 1 Understory specie . factor If stored seeds In the soil and/or mature stands horizontal continuity
S0l e 100 ], 0.9 e exists. Recent burned areas of mature maritime pine stands showed
8 0.8 avandula sp. .
< e .. g 07 Bferns excellent levels of regeneration.

o 4 ) = 0. O Cytisus sp. g S . . .. .
¢ 100 ¢ S0 [, . g e Aoy Continuous evenaged monospecific areas (existing maritime pine stands
510001 o ¢ O 80  * S 04 = . . . .
5800 - oo ©60| o o . o — ATOUILS SP- and recent afforestation of eucalyptus) will compromise study area regional
L 6007 oo ¢ L0 % 40 - ¢ g 3 — CPterospartum sp. - . . e . : !
w0l & o . o ° g 027 ORubUS Sp. and municipal goals, unless specie diversification and compartimentation
= 200 Qq 0.1 - E . E Erica sp

e o e b0 2 a0 % a0 e o o o " ond resen st ueh g (29X (mainly with deciduous broadleaves) will be promoted.

dg (cm) understory (%) regen.

specie proportion in the stand areas and in the burned areas with regeneration (tall and short) and without regeneration (bush land). I 2 ef e r e n C e S
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