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In a recent paper, Bellingham and Sparrow (2000; B&S
hereaflter) proposed a model that predicts the relative
importance of resprouting versus seeding in plant com-
munities, on the basis of the disturbance regime (fre-
quency and severity). The model suggests that seeding
is more important at both low and high disturbance
frequencies, while resprouting is favoured at the inter-
mediate range. These predictions are in conflict with
previous ones in fire-prone ecosystems, where seeder
species are predicted to dominate at intermediate fire
recurrence levels (e.g., Hilbert 1987, Lamont et al. 1991,
Burgman and Lamont 1992). The B&S model was
probably developed from the authors’ experience in
tropical ecosystems where events such as typhoons and
hurricanes are important disturbance factors, Here I
would like to point out several features of Mediter-
ranean fire-prone ecosystems that I think should be
taken into consideration belore generalising the B&S
model.

At high disturbance frequency, the B&S model pre-
dicts that seeding will be far more important than
resprouting. Qur experience in some fire-prone Mediter-
ranean ecosystems (Pausas and Vallejo 1999) does not
support this prediction. For example, in a large part of
the eastern Iberian Peninsula, two tree species coexist: a
pine that is not able to resprout (Pinus halepensis,
Aleppo pine) and a resprouting oak (Quercis ilex, holm
oak). The latter is less abundant due to its elimination
in the past (e.g., past conversion from forest land to
agricultural land, and now to old-fields; Pausas 1999a);
furthermore, pines are planted by the Forest Service on
old-fields. Despite this effort in pine plantation, sites
with high fire recurrence are losing their pine, but not
their oak populations. This is because the inter-fire
interval in these places is shorter than the time that
Aleppo pines need to produce viable seeds (15-20 yr)
or to accurnulate a critical seed store for self-replace-
ment (Enright et al. 1998). If two consecutive fires
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occur in less that 20 yr, the pine population of a region
may be eliminated (see, for instance, van Wilgen 1981,
Zedler et al. 1983, and Enright et al. 1996, 1998, for
South African, Californian and Australian examples,
respectively). Although high fire recurrence may reduce
the capacity to resprout from fire (Vild and Terradas
1995, Delitti et al. pers. comm.), most resprouting
species will remain at the site (e.g., Trabaud 1990} after
consecutive fires.

Therefore, the hypothesis of the dominance by seed-
ers at high levels of disturbance cannot be supported in
fire-prone ecosystems without considering other life-his-
tory traits (e.g., Malanson 1985, Hilbert 1987, Pausas
1999b). For example, the large expanses of garrigue in
the Mediterranean Basin are often located on high
fire-recurrence areas where the shrub oak Quercus coc-
cifera resprouts vigorously after recurrent fires {Malan-
son and Trabaud 1988, Trabaud 1990) or clipping
(Tsiouvaras 1988), whereas pines are climinated. In
contrast, other seeder species, such as Cistus and Ulex,
can be abundant if their age to maturity is less than an
inter-fire period, or if their seed bank has not been
exhausted by previous fires. A good example is the Ulex
heathland in the eastern Iberian Peninsula, where the
Mediterranean gorse, Ulex parviflorus (a non-sprouting
species), is dominant. Such communities occur mainly
on old-fields. The dominance of Ulex parviflorus in
these heathlands is attributed to a) elimination of re-
sprouting species in the past; b) maturity and seed
production at a young age (2-3 yr); and ¢) production
of a large soil seed bank, the dormancy of which is
broken by the heat of a fire (Ballini 1992) or by other
disturbance factors.

At the other extreme of the gradient, at low distur-
bance frequencies, the B&S model also predicts that
seeding would be more impoertant than resprouting. In
the areas of the Iberian Peninsula where oaks have not
been eliminated by humans, if fire is rare, the dominant
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species is a resprouting oak (e.g., holm oak, Quercus
rotundifolia). This is because holm oak is more shade-
tolerant (Broncano et al. 1998) and shows higher
longevity than Aleppo pine, and in the long term, holm
oak displaces Aleppo pine in the absence of distur-
bance. The most striking example of the elimination of
seeder species at a low disturbance frequency occurs in
communities with non-resprouting species that have a
high levél of serotiny (i.e., fire-dependent seed release,
with little inter-fire recruitment). In these cases, at long
fire intervals which exceed the longevity of non-re-
sprouters, these are eliminated whereas long-lived re-
sprouters are not (Enright et al. 1998). High levels of
serotiny are not observed in plants of the Mediter-
ranean Basin but occur widely in other fire-prone
ecosystems (Australia and South Africa). There is a
wealth of information on the importance of fire for the
recruitment of some disturbance-dependent seeders
(e.z., Lamont et al. 1991, Burgman and Lamont 1992,
Keeley 1995, Enright et al. 1996, 1998).

1 believe that there is a need to consider several life
traits simultaneously (such as age to maturity, shade
tolerance, plant longevity, seed dormancy, serotiny),
taking into account the work done in Mediterranean
and other fire-prone ecosystems, before we can gener-
alise any model for predicting the fitness of different
reproductive strategies (seeding vs resprouting).
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