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Abstract
The current study aimed to evaluate the seed bank diversity and composition found in the Municipal Natural Park 
São Francisco de Assis (PSFA), Santa Catarina, Brazil, located within the subtropical Atlantic Forest. Samplings were 
carried out within four different locations (n = 20 sample plots per location). All samples were kept in suspended 
beds for germination, growth, and subsequent species identification. We were able to identify 85 morphospecies 
(1,016 individuals). Most of them were categorized as pioneers. Pioneers were also the ecological category that 
had more individuals (73.12%). The predominant dispersion syndrome was zoochoric, with 58 taxa included. Our 
results indicate that the seeds are being provided by species that occur around the park, in some cases favored by 
recent landslides in the area.
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1. INTRODUCTION AND OBJECTIVES

Seed banks are dynamic systems that control the flow of 
seeds into or out of the vegetation (Roizman, 1993) and are 
defined as all viable seeds present in the soil (Simpson et al., 
1989). Seed entrance is marked by the addition of seeds through 
rain seeds from closer local communities, neighbor regions, 
or even distant places through anemochory and zoochory 
(Baider et al., 1999; Grombone-Guaratini & Rodrigues, 2002; 
Tres et al., 2007). On the other hand, seed exit is marked 
by predation, decomposers, age-related loss of vitality, or 
germination (Baker, 1989; Roizman, 1993). Seed banks act 
as a reservoir, waiting for biotic or abiotic signals that may 
indicate proper conditions to germinate (Silvertown, 1981). 
These signals can be triggered, for example, by the opening 
of clearings through tree falls (Whitmore, 1989).

In the tropics, Garwood (1989) highlights that one 
question that arises when studying the seed bank is if the 
forest regeneration came from seeds already in the seed 
bank or seeds recently dispersed (i.e. from the seed rain, an 

important topic since tropical forests are under risk and are 
highly fragmented; Frances & Harris, 2019). One of the most 
threatened tropical forests is the Atlantic Forest (AF), which 
has been historically devastated by human activities such as 
logging, agricultural expansion, and human settlement - and 
this devastation is still going on (Dean, 1997; Fundação SOS 
Mata Atlântica, 2021). 

As an effect of forest devastation, the AF became a heavily 
fragmented domain, where most of its fragments are smaller 
than 50 ha and greatly distanced between themselves (Ribeiro 
et al., 2009). Owing to fragmentation processes in the AF is 
possible to observe an increase in research related to seed banks 
since these are a must to enable natural forest regeneration 
(Nóbrega et al., 2009). Fragmentation and modifications in 
forest remnants alter solar radiation, organic matter content, 
and humidity. They also influence the quality of forests by 
excluding the germination of plants that are late secondary 
or climax (Scherer & Jarenkow, 2006). Because of this, initial 
regenerating forests bear more soil seed banks than mature 
forests (Miranda Neto et al. 2021). 
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Edge effects are another human problem related to 
fragmentation. In a fragmented forest such as a cloud forest, 
the richness and abundance seem to be related to this effect, 
possibly due to treefall gaps opening spaces for pioneer’s 
germination (Machado et al., 2017). However, the dominance 
does not change significantly along the edge towards the 
interior of a subtropical forest (Lin & Cao, 2009). Another 
impact is the presence of some species like Pteridium sp. or 
bamboos, that can dominate the initial or secondary forest, 
having an impact on seed bank density and richness (Vinha 
et al., 2017, Lima et al. 2012). Lastly, environmental effects 
such as elevation (slope) also affect soil seed banks, with 
lower abundance and richness in steeper slopes. 

Considering this, seed bank knowledge allows a proper 
understanding of forest regeneration dynamics and could 
help regional conservation approaches related to using native 
species as a means of restoring landscapes (Souza et al., 2006).  
In Santa Catarina state, southern Brazil, works related to 
seed banks are scarce. They can be summarized in Caldato 
et al. (1996) in the west; Tres (2006), in the north; Krieck et 
al. (2006), Schorn et al. (2013), and Seubert et al. (2016) in 
the Itajaí Valley, and Bechara et al. (2013) in the coast. In 
our work, we aim to improve the knowledge of seed banks 
in Santa Catarina by assessing the seed bank diversity and 
composition found in a protected area within Itajaí Valley.

2. MATERIALS AND METHODS

2.1. Study area

The Municipal Natural Park São Francisco de Assis (PSFA; 
Figure 1) is located at 26º55’ S and 49º05 W and ranges from 
35 to 150 m above sea level. The natural park embraces 23 
ha of native vegetation covered by the Subtropical Moist 
Broadleaf Forest (Serra do Mar coastal forests; Dinerstein et 
al. 2017). Following Köppen (Alvares et al., 2013), the PSFA 
has a single climate type, Cfa, a humid subtropical climate 
with hot summer. The mean temperature ranges from 18ºC 
in the coldest month to 22ºC in the warmest. After 50 years 
without human influence in the park, the vegetation today 
has an acceptable degree of conservation and is dominated by 
Euterpe edulis, Hieronyma alchorneoides, Psychotria nuda, Myrcia 
strigipes, Rudgea jasminoides, R. recurva, Sloanea guianensis, 
and Ouratea parviflora (Sevegnani, 2003; Pastório et al., 2018). 

Data was sampled in four areas that represent PSFA 
vegetation: Area 1 is in a lowland influenced by a stream. Its 
soil is sandy, greyish, litter poor, and has a greater density of 
Marantaceae family individuals. Area 2 is located at a slope 
summit and is also litter poor. Area 3 is located on the plain 
side of the slope and has abundant litter deposits. Area 4 is 
marked by a deep slope and is litter poor.

Figure 1. Study region and sample locations within the Municipal Natural Park São Francisco de Assis, southern Brazil. To avoid overlaps, 
not all 80 sample plots are shown. The satellite image was obtained from Google Earth Engine (Gorelick et al., 2017).
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2.2. Data sampling

Soil samples were collected, between August 16 (2016) 
and September 16 (2016) using 80 sample plots of 20 x 20 cm 
(0.04 m²) area and 5 cm of depth, removing the litter layer (as 
recommended by Santos et al., 2010). The 80 sample plots were 
distributed equally throughout four areas within the central 
section of the park (three areas) and the edge (one area).

Soil samples were stored in individual plastic bags 
for further processing: soil sifting and homogenization, 
disaggregation of earth conglomerates, and discard of any 
rough substrate (branches, rocks, roots) that may difficult seed 
germination. After processing, soil samples were disposed 
of in suspended garden beds for further germination. All 
garden beds were subjected to the same environmental 
conditions (e.g., temperature, light, and humidity) and were 
isolated from new propagules in a greenhouse. All garden 
beds were irrigated whenever necessary, depending on the 
weather conditions of the day.

2.3. Data analyses

Species were identified at the lowest taxonomical level 
possible using Flora do Brasil 2020 (2021), literature, and 
specialists’ opinions. Taxa were classified regarding their 
growth form (trees, shrubs, and vines), ecological category 
(pioneer, early secondary, late secondary, and climax), and 
dispersal syndrome (anemochoric, autochoric, and zoochoric) 
following the Neotropical Tree Communities database 
(TreeCo; Lima et al., 2020). 

3. RESULTS

After 334 days, germination occurred in 1,016 individuals 
distributed within 85 morphospecies, from which 52 were 
identified at the species level, 21 at genus, 11 at family, and one 
unidentified (Table 1 and 2). The morphospecies belongs to 36 
botanical families, where Asteraceae had 19 morphospecies; 
Rubiaceae, 11; Solanaceae, 5, and Poaceae, 4. 

Table 1. Families and species sampled from the seed bank in the Municipal Natural Park São Francisco de Assis, southern Brazil. — indicate 
that we were unable to determine the category. 

Family Species Ecological classification Growth form Dispersal syndrome

Annonaceae Guatteria australis Early secondary Tree Zoochoric

Apocynaceae Apocynaceae sp1 — Vine —

Araceae Anthurium sp. — Herb Zoochoric

Philodendron missionum — Vine Zoochoric

Arecaceae Euterpe edulis Late secondary Tree Zoochoric

Geonoma sp. Late secondary Shrub Zoochoric

Asteraceae Asteraceae sp1 Pioneer — Anemochoric

Asteraceae sp2 Pioneer — Anemochoric

Asteraceae sp3 Pioneer — Anemochoric

Asteraceae sp4 Pioneer — Anemochoric

Asteraceae sp5 Pioneer — Anemochoric

Asteraceae sp6 Pioneer — Anemochoric

Baccharis anomala Pioneer Vine Anemochoric

Baccharis lateralis Pioneer Herb Anemochoric

Chromolaena laevigata Pioneer Shrub Anemochoric

Erechtites valerianifolius Pioneer Herb Anemochoric

Gamochaeta simplicicaulis Pioneer Herb Anemochoric

Mikania chlorolepis Late secondary Vine Anemochoric

Mikania glomerata Pioneer Vine Anemochoric

Mikania involucrata Pioneer Vine Anemochoric

Mikania lundiana Late secondary Vine Anemochoric

Mikania oreophila — Vine Anemochoric

Mikania sp1 — Vine Anemochoric

Symphyopappus itatiayensis Pioneer Shrub Anemochoric

Vernonanthura discolor Pioneer Herb Anemochoric
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Family Species Ecological classification Growth form Dispersal syndrome

Bignoniaceae Handroanthus sp. Early secondary Tree Zoochoric
Bromeliaceae Bromeliaceae sp1 — Herb Anemochoric
Cannabaceae Celtis iguanaea Pioneer Shrub Zoochoric

Trema micrantha Pioneer Tree Zoochoric
Clusiaceae Garcinia gardneriana Late secondary Tree Zoochoric
Cucurbitaceae Wilbrandia sp. — Vine Zoochoric

Cyperaceae Pleurostachys sp. — Herb —
Scleria gaertneri — Herb Zoochoric
Scleria panicoides — Herb Zoochoric

Euphorbiaceae Alchornea glandulosa Pioneer Tree Zoochoric
Alchornea triplinervia Early secondary Tree Zoochoric
Dalechampia sp. — Vine Anemochoric

Gesneriaceae Nematanthus fissus Early secondary Herb Zoochoric
Heliconiaceae Heliconia farinosa Late secondary Herb Zoochoric
Hypoxidaceae Hypoxis sp. — Herb Zoochoric
Marantaceae Goeppertia monophylla Late secondary Herb Zoochoric

Maranta divaricata Late secondary Herb Zoochoric
Melastomataceae Clidemia hirta Pioneer Shrub Zoochoric

Miconia cinnamomifolia Pioneer Shrub Zoochoric
Meliaceae Cedrela fissilis Early secondary Tree Anemochoric
Menispermaceae Cissampelos andromorpha Early secondary Vine Zoochoric
Moraceae Ficus gomelleira Early secondary Tree Zoochoric

Ficus luschnathiana Early secondary Tree Zoochoric
Sorocea bonplandii Late secondary Tree Zoochoric

Orchidaceae Prescottia sp. — Herb Anemochoric
Peraceae Pera glabrata Early secondary Tree Zoochoric
Phyllanthaceae Hyeronima alchorneoides Early secondary Tree Zoochoric
Phytolaccaceae Phytolacca sp. Pioneer Herb Zoochoric

Phytolacca thyrsiflora Pioneer Herb Zoochoric
Piperaceae Piper sp. — Shrub Zoochoric
Poaceae Ichnanthus pallens Early secondary Herb Zoochoric

Ichnanthus sp. Early secondary Herb Zoochoric
Parodiolyra micrantha Early secondary Herb Zoochoric
Paspalum sp. — Herb Zoochoric

Primulaceae Myrsine coriacea Pioneer Tree Zoochoric
Rosaceae Rubus sp. — Herb Zoochoric
Rubiaceae Coccocypselum hasslerianum Late secondary Herb Zoochoric

Palicourea sessilis Late secondary Shrub Zoochoric
Psychotria carthagenensis Late secondary Tree Zoochoric
Psychotria nemorosa Climax Shrub Zoochoric
Psychotria sp1 — — Zoochoric
Psychotria sp2 — — Zoochoric
Rubiaceae sp1 — — Zoochoric
Rubiaceae sp2 — — Zoochoric
Rubiaceae sp3 — — Zoochoric
Rudgea sp1 — — Zoochoric
Rudgea sp2 — — Zoochoric

Table 1. Continued...
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Family Species Ecological classification Growth form Dispersal syndrome

Rutaceae Zanthoxylum rhoifolium Early secondary Tree Zoochoric
Salicaceae Casearia decandra Late secondary Tree Zoochoric

Casearia sylvestris Late secondary Tree Zoochoric
Sapindaceae Dodonaea viscosa Pioneer Shrub Anemochoric
Solanaceae Cestrum sp. Early secondary Shrub Zoochoric

Solanum americanum Pioneer Herb Zoochoric
Solanum mauritianum Pioneer Shrub Zoochoric
Solanum torvum Pioneer Herb Zoochoric
Solanum viarum Pioneer Shrub Zoochoric

Symplocaceae Symplocos sp. — Tree Zoochoric
Urticaceae Cecropia glaziovii Pioneer Tree Zoochoric
Vitaceae Cissus sp. Early secondary Vine Zoochoric

Table 1. Continued...

The greatest number of individuals that germinated 
(Table 2) were found in Area 3 (416 individuals), followed by  
Area 1 (247), Area 4 (194), and Area 2 (160; see Table 3 and 4).  
The most abundant species were Cecropia glaziovii (284 
individuals), Trema micrantha (153), Clidemia hirta (101), 

Parodiolyra micrantha (72), and Miconia cinnamomifolia (65). 
These species amounted to more than 65% of all individuals 
found (Table 2). An overall density of 317.5 individuals m-² was 
observed. Cecropia glaziovi and T. micrantha had the greatest 
densities in the study region (88.75 and 47.81, respectively).

Table 2. The number of individuals found in four sampled areas (A12–A4), percentage values of each species considering the four areas 
studied, and density m-² in the Municipal Natural Park São Francisco de Assis, southern Brazil.

Species A1 A2 A3 A4 Total % Density m-²
Cecropia glaziovii 117 71 61 35 284 27.95 88.7500
Trema micrantha 22 18 100 13 153 15.06 47.8125
Clidemia hirta 21 1 58 21 101 9.94 31.5625
Parodiolyra micrantha 0 9 63 0 72 7.09 22.5000
Miconia cinnamomifolia 26 6 4 20 56 5.51 17.5000
Myrsine coriacea 1 4 12 13 30 2.95 9.3750
Solanum americanum 3 5 18 1 27 2.66 8.4375
Pleurostachys sp. 0 3 21 0 24 2.36 7.5000
Goeppertia monophylla 8 3 8 3 22 2.17 6.8750
Vernonanthura discolor 0 2 8 3 13 1.28 4.0625
Euterpe edulis 2 5 0 5 12 1.18 3.7500
Psychotria carthagenensis 0 0 0 11 11 1.08 3.4375
Psychotria sp2 0 0 0 11 11 1.08 3.4375
Asteraceae sp2 1 3 1 4 9 0.89 2.8125
Mikania glomerata 1 2 0 6 9 0.89 2.8125
Mikania involucrata 7 0 1 0 8 0.79 2.5000
Asteraceae sp6 0 0 8 0 8 0.79 2.5000
Scleria panicoides 0 0 8 0 8 0.79 2.5000
Erechtites valerianifolius 1 2 1 3 7 0.69 2.1875
Ficus luschnathiana 2 0 2 3 7 0.69 2.1875
Piper sp. 0 0 3 3 6 0.59 1.8750
Ichnanthus sp. 0 1 4 1 6 0.59 1.8750
Zanthoxylum rhoifolium 0 5 0 1 6 0.59 1.8750
Solanum torvum 1 1 1 3 6 0.59 1.8750
Mikania lundiana 5 0 0 0 5 0.49 1.5625
Baccharis anomala 4 0 0 1 5 0.49 1.5625
Ichnanthus pallens 0 0 5 0 5 0.49 1.5625
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Species A1 A2 A3 A4 Total % Density m-²
Casearia decandra 1 0 4 0 5 0.49 1.5625
Mikania chlorolepis 4 0 0 0 4 0.39 1.2500
Gamochaeta simplicicaulis 1 1 2 0 4 0.39 1.2500
Alchornea glandulosa 2 0 2 0 4 0.39 1.2500
Maranta divaricata 0 0 3 1 4 0.39 1.2500
Pera glabrata 1 0 0 3 4 0.39 1.2500
Hyeronima alchorneoides 4 0 0 0 4 0.39 1.2500
Phytolacca thyrsiflora 2 1 0 1 4 0.39 1.2500
Casearia sylvestris 0 2 0 2 4 0.39 1.2500
Mikania sp1 3 0 0 0 3 0.30 0.9375
Celtis iguanaea 0 0 3 0 3 0.30 0.9375
Scleria gaertneri 0 2 1 0 3 0.30 0.9375
Alchornea triplinervia 1 0 1 1 3 0.30 0.9375
Cissampelos andromorpha 0 2 1 0 3 0.30 0.9375
Palicourea sessilis 0 0 0 3 3 0.30 0.9375
Apocynaceae sp1 0 2 0 0 2 0.20 0.6250
Baccharis lateralis 0 1 1 0 2 0.20 0.6250
Handroanthus sp. 0 0 1 1 2 0.20 0.6250
Bromeliaceae sp1 0 0 0 2 2 0.20 0.6250
Paspalum sp. 0 0 2 0 2 0.20 0.6250
Coccocypselum hasslerianum 0 2 0 0 2 0.20 0.6250
Rudgea sp2 0 0 0 2 2 0.20 0.6250
Symplocos sp. 0 0 2 0 2 0.20 0.6250
Guatteria australis 0 0 0 1 1 0.10 0.3125
Anthurium sp. 0 0 0 1 1 0.10 0.3125
Philodendron missionum 0 0 0 1 1 0.10 0.3125
Geonoma sp. 0 0 0 1 1 0.10 0.3125
Mikania oreophila 1 0 0 0 1 0.10 0.3125
Symphyopappus itatiayensis 1 0 0 0 1 0.10 0.3125
Asteraceae sp1 0 1 0 0 1 0.10 0.3125
Asteraceae sp3 0 0 0 1 1 0.10 0.3125
Asteraceae sp4 0 1 0 0 1 0.10 0.3125
Asteraceae sp5 0 0 1 0 1 0.10 0.3125
Chromolaena laevigata 0 1 0 0 1 0.10 0.3125
Garcinia gardneriana 0 0 0 1 1 0.10 0.3125
Wilbrandia sp. 0 1 0 0 1 0.10 0.3125
Dalechampia sp. 0 1 0 0 1 0.10 0.3125
Nematanthus fissus 0 0 0 1 1 0.10 0.3125
Heliconia farinosa 0 0 1 0 1 0.10 0.3125
Hypoxis sp. 0 0 1 0 1 0.10 0.3125
Cedrela fissilis 1 0 0 0 1 0.10 0.3125
Ficus gomelleira 1 0 0 0 1 0.10 0.3125
Sorocea bonplandii 0 0 0 1 1 0.10 0.3125
Prescottia sp. 0 0 0 1 1 0.10 0.3125
Phytolacca sp. 0 0 0 1 1 0.10 0.3125
Rubus sp. 0 0 0 1 1 0.10 0.3125
Psychotria nemorosa 0 0 0 1 1 0.10 0.3125
Psychotria sp1 0 0 0 1 1 0.10 0.3125
Rubiaceae sp1 0 0 0 1 1 0.10 0.3125
Rubiaceae sp2 0 0 1 0 1 0.10 0.3125
Rubiaceae sp3 0 0 1 0 1 0.10 0.3125
Rudgea sp1 0 0 0 1 1 0.10 0.3125
Dodonaea viscosa 0 0 0 1 1 0.10 0.3125

Table 2. Continued...



Diversity and Composition of...

Floresta e Ambiente 2022; 29(3): e20210092 7

7 - 10

Species A1 A2 A3 A4 Total % Density m-²
Solanum viarum 1 0 0 0 1 0.10 0.3125
Cestrum sp. 0 0 0 1 1 0.10 0.3125
Solanum mauritianum 0 0 1 0 1 0.10 0.3125
Cissus sp. 1 0 0 0 1 0.10 0.3125

Table 3. Densities of each growth form found in each study area (A1–A4). Indet = individuals that were not identified.
Area Trees Shrubs Herbs Vines Indet Total
A1 48.43 15.31 5.00 8.12 0.31 77.18
A2 32.81 2.50 10.31 2.50 1.56 49.68
A3 57.81 21.56 46.25 0.62 3.75 130.00
A4 28.43 15.93 7.18 2.50 6.56 60.62

Total 167.50 55.31 68.75 13.75 12.18 317.50

Concerning ecological categories (Table 1), 29 taxa (34.52%) 
were pioneers, followed by early secondary (19.05%), late 
secondary (16.67%), and climax (1.19%). The “unknown” 
category was assigned to 24 taxa. Pioneers were also the ecological 
category that had more individuals (73.12%), followed by 
early secondary (11.61%), late secondary (7.48%), and climax 

(0.09%). The most common growth form found was herbs 
(25 taxa), followed by trees (20), shrubs (13), and vines (13). 
The most abundant growth form was tree (52.75%), followed 
by herbs (21.65%), shrubs (17.42%), and vines (4.33%). The 
predominant dispersion syndrome was zoochoric, with 58 
(88.58%) taxa included, followed by anemochoric (8.85%).

Table 4. Summary of the density m-² per group and sampled area (A1–A4).

Areas

    A1 A2 A3 A4

Ecological classification

Pioneer 54.84 56.67 47.37 34.78
Secondary 22.58 13.33 18.42 19.57
Late secondary 16.13 13.33 10.53 19.57
Climax — — — 2.17
Unknown 6.45 16.67 23.68 23.91

Growth form

Tree 38.71 20.00 23.68 30.43
Shrub 12.90 10.00 13.16 17.39
Herb 19.35 43.33 44.74 30.43
Vine 25.81 16.67 5.26 6.52
Unknown 3.23 10.00 13.16 15.22

Dispersal syndrome
Anemochoric 61.29 60.00 76.32 80.43
Zoochoric 38.71 33.33 21.05 19.57
Unknown — 6.67 2.63 —

Table 2. Continued...

4. DISCUSSION

The dominant families that we found in the seed bank 
are commonly observed in early successional forests where 
pioneer species predominate (Araújo et al., 2006; Franco et 
al., 2012). Considering this, the seed bank in the PSFA is 
probably persistent, i.e., composed of short-lived pioneer 
species, with long-lived seeds with facultative dormancy 
(Garwood 1989). However, the PSFA is covered by a well-
conserved forest that hasn’t been explored for 50 years. 
This mismatch between the seed bank (mostly pioneer 

species) and the forest structure (mostly secondary to 
climax species) can be explained by a few factors. Garwood 
(1989) highlights that climax species represent only a 
small proportion of all individuals in the seed banks of 
tropical forests (median = 3%). Also, these species have, 
usually, recalcitrant seeds that are characterized by having 
a limited lifespan (Pammenter & Berjak, 2000), creating 
an ephemerous seedling bank in tropical forests (Vázquez-
Yanes & Orozco-Segovia 1993). 

The presence of only one climax species can also be explained 
by mechanisms of dormancy in these taxa since climax species 
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become seedlings in a very short time after dispersion (Baider 
et al., 1999), reducing the chances of being found in the seed 
bank. Following, the low density of the vulnerable Euterpe 
edulis (CNCFlora, 2021) — the most common species found 
in the park’s forests (Sevegnani, 2003) — can be explained by 
several factors. Seeds of E. edulis are mostly dispersed closed to 
the parents, while few are carried out by a secondary dispersal 
event — with only 36% of seeds germinating before six months 
(Reis & Kageyama, 2020). In the study area, we could observe at 
some places a high density of E. edulis seedlings, indicating an 
aggregated pattern of germination and seed deposition. Apart 
from E. edulis, we too observed another threatened species with 
low density: Cedrela fissilis (VU). This species is characterized 
by quick germination (Oliveira & Barbosa, 2014) and aversion 
to humidity while stored (Martins & Lago, 2008), which 
possibly justified its low density. Other relevant species found 
in the forests that were not found in the seed bank are Ocotea 
catharinensis (VU), O. odorifera (VU), and Virola bicuhyba 
(EN) — species with seeds bigger than E. edulis. The species 
Ocotea catharinensis produce few seeds in number (Montagna 
et al., 2018), while O. odorifera has seeds capable to germinate 
only under adequate physical and morphological conditions 
(Zanotelli & Kissmann, 2017). Finally, most V. bicuhyba seeds 
are predated or naturally deteriorate in the field (Zipparro & 
Morellato, 2005). These reasons could support the absence of 
these species in the seed bank.

We waited 334 days until no new seed germinates to finish 
data collection. In this case, we likely sampled both seeds that 
germinate within a year of initial dispersal and seeds that remain 
in the soil for more than 1 year (Simpson 1989).  Another 
explanation for finding few climax species in the samples is 
that since climax species are large-seeded, shade-tolerant, 
slow-growing, and long-lived species (Garwood 1989), our 
sample design did not capture these seeds. Our results can 
also be interpreted in light of the 2008 landslide in the park 
that created treefall gaps and the distance of the plots to forest 
edges, creating opportunities for pioneer species to establish. 

Concerning species density, the greatest number of 
individuals m-² found with Cecropia glaziovii and Trema 
micrantha — two pioneer species, possibly relates to their 
higher diaspore production and efficient dispersal — in 
addition to their phototropic and tegumental (respectively) 
dormancy, that is, the necessity of solar radiation and 
temperature to begin germination (Válio & Scarpa, 2001). 
These necessities allow their seeds to remain for a long time 
in the seed bank (Grombone-Guaratini & Rodrigues, 2002) 

while waiting for favorable conditions to germinate (Araujo 
et al., 2001). Moreover, the species density found for these 
taxa in our study was also observed by Grombone-Guaratini 
& Rodrigues (2002). 

Although we observed an overall lower density of individuals 
in our study, especially in the slope area (see Table 3), when 
compared to others in the Atlantic Forest (Baider et al., 1999; 
Candiani, 2016), we observed a richness a few times higher 
than the ones found in the aforementioned studies. The 
greater richness we observed can be explained by the presence 
of urban surroundings around the park, which can act as a 
source of propagules. Further, another source of propagules 
could be related to the same landslide, which created treefall 
gaps within the park (Frank & Sevegnani, 2009). Apart from 
that, the environmental conditions of the greenhouse could 
promote or inhibit seed germination through solar radiation 
or an increase in temperature, facilitating the germination 
of herbs and/or early secondary species (Miranda Neto et 
al., 2017), a condition difficult to manage.

Regarding growth form, the observed dominance of trees 
and shrubs can be explained by ecological successional: as 
succession progresses, the number of tree-shrubs increases 
just as their seed viability in the soil (Baider et al., 2001) 
since these taxa need stable climatic conditions and minimal 
perturbance (Chambers, 1995; Pons, 2000) — and the park 
is located within a well-preserved area.

5. CONCLUSIONS

The results of this study indicate that the PSFA seed bank, 
despite the well-established forest, is composed basically of 
pioneer species. Climax species were not frequently found 
probably because of their short lifespan and recalcitrant seed type. 
Furthermore, the high presence of zoochoric species highlights 
the importance of this forest fragment as a source of propagules 
for other areas, thus, a stronghold for local fauna resources.
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