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ABSTRACT

Non-timber forest products (NTFP) comprehend plant products other than wood and firewood
originating from natural or managed vegetation types. Rumohra adiantiformis (G. Forst.) Ching is
one of these NTFP, a fern commercialized all around the world. The extractive activity of the
species was characterized in the region of the Acarai State Park, at S3o Francisco do Sul, Santa
Catarina, Brazil. The extraction of the fern for commercial purposes generates income and helps in
securing the livelihoods of families in the Acarai region. The fern is harvested year round by a small
number of extractivists in areas within and surrounding the Acarai State Park. The harvesting
activity in the region is dynamic, shaped by factors such as the low amount paid to the harvesters,
as well as the relationships between them, and other complementary activities that generate
income. The local knowledge about the species and its harvesting was registered. Participatory
mapping supplemented the information gathered in the interviews, creating a spatial perspective
of this NTFP harvesting. There is a potential to promote actions for sustainability of the fern
harvesting, including the conservation goal.

KEYWORDS: NTFP, fern extraction, protected areas, restinga

RESUMO

Produtos Florestais Ndo-Madeireiros (PFNM) compreendem produtos vegetais que ndo a madeira e a
lenha, oriundos de formacgGes vegetais naturais ou manejadas. Rumohra adiantiformis (G. Forst.) Ching é
um desses PFNM comercializado no mundo inteiro. A atividade extrativista desta espécie foi caracterizada
na regido do Parque Estadual Acarai, em S3do Francisco do Sul, Santa Catarina, Brasil. A extracdo da
samambaia com finalidade comercial gera renda e auxilia a seguranca dos modos de vida de familias na
regido do Acarai. A samambaia é coletada ao longo do ano por um pequeno numero de extrativistas em
areas do Parque Estadual Acarai e seu entorno. A atividade extrativista é dindmica, influenciada por fatores
como o baixo valor pago aos coletores, assim como as relacdes entre eles e outras atividades
complementares que geram renda. O conhecimento local sobre a espécie e o extrativismo foi registrado. O
mapeamento participativo complementou as informacdes levantadas nas entrevistas, criando uma
perspectiva espacial do extrativismo desse PFNM. H4 um potencial de promover agles para a
sustentabilidade da extracdo de samambaia, incluindo o objetivo de conservacao.
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INTRODUCTION

The definition of Non-Timber Forest Products (NTFP) is not
consensual, but we can consider NTFP as plant products other than
wood and firewood originated from natural or managed vegetation
types that can provide services such as watershed, carbon
sequestration, tourism and other forest services and benefits
(NEUMANN and HIRSCH, 2000; BELCHER, 2003; SHAANKER et al., 2004;
TICKTIN, 2004). Several authors discuss ecological, economic and social
aspects of the extraction of different NTFP worldwide, approaching and
sometimes questioning the sustainability of this extractive activity
(SHAANKER et al., 2004; FERNANDEZ et al., 2012; JALILOVA et al., 2012;
SAHA and SUNDRIYAL, 2012; BRUKAS et al., 2013; ZENTENO et al,,
2013).

Among NTFPs we can mention edible fruits (SCHROTH et al.,
2004), medicinal resources such as oleoresin (NEWTON et al., 2012),
building materials such as palm leaves (SVENNING and MACIA, 2002)
and others with multiple uses (FADIMAN, 2008). In Brazilian Atlantic
coastal areas the main extracted NTFPs are ornamental plants such as
the leatherleaf fern Rumohra adiantiformis (G. Forst.) Ching (CONTE et
al., 2000; HANAZAKI et al., 2007), bromeliads and orchids (NEGRELLE et
al. 2012) and bryophytes of the genus Sphagnum (RANCURA et al., 2010;
HANAZAKI et al., 2007). Rumohra adiantiformis is a fern of the
Dryopteridaceae family, also known as black fern or seven-weeks fern
(COELHO-DE-SOUZA et al., 2006). This species has a pantropical
distribution and is also found in temperate regions of the southern
hemisphere, occurring in South America, Central America, Australia,
Asia, South Africa and some islands in the Indian Ocean (GELDENHUYS
and VAN DER MERWE, 1994). It occurs in different ecosystems, including

rocky formations, forests in different successional stages and sandbanks

(MILTON and MOLL, 1988; COELHO-DE-SOUZA et al., 2008).

The fern is a NTFP marketed worldwide and began to gain greater commercial visibility in
the 1960s in European, Japanese and American markets (COELHO-DE-SOUZA et al., 2008). The
marketed product is the green leaf, which is used for making floral arrangements. The preference
of this species for such purpose is due to the durability of the leaves after harvesting (MILTON and
MOLL, 1988). Most of the fern marketed worldwide comes from cultivated areas in Florida and
Costa Rica; however, in areas where the populations of this species are abundant the fern is
harvested from the nature, such as in
Brazil and South Africa (MILTON, 1987; MILTON and MOLL, 1988; COELHO-DE-SOUZA et al., 2006).
More than half of the volume commercialized in Brazil is harvested in the state of Rio
Grande do Sul (COELHO-DE-SOUZA et al., 2006), yet the harvesting was also recorded in other
parts of the Atlantic coast, sandbank areas (or

especially in restinga
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vegetation) of Brazilian Southeastern region
(CONTE et al., 2000; HANAZAKI et al., 2007).

In Brazil, fern harvesting was studied in
the state of Rio Grande do Sul (BALDAUF et al.,
2007; BALDAUF and REIS, 2010), which
contributed to the legal regulation of this
activity in a state level (RIO GRANDE DO SUL,
2006). Ilha
Comprida, researches about the fern extraction

In the state of S3o Paulo, in

helped in defining local policies for harvesting
(CONTE et al., 2000; OLIVEIRA, 2002). For other
regions of the Brazilian coast where the species
is harvested, there is still a lack of information
about such activity. Aiming to fill one of these
gaps,
characterize and map the harvesting of the fern

the objective of this study is to
Rumohra adiantiformis at Acarai region (Sdo
Francisco do Sul, Santa Catarina), through a
participatory approach. In this region the fern
the 1970s,
emerged as an alternative livelihood for some
local families (FOPPA and MEDEIRQOS, 2011).

harvesting started from and

METHODOLOGY
Study area

The study area is located on the north
coast of the state of Santa Catarina, in the
municipality of Sdo Francisco do Sul (26° 4'36"S,
48° 38'17" W). The area comprises a protected
area called Acarai State Park, which was
established in the eastern portion of the island
of S3ao Francisco with an area of 6638.00
hectares (SANTA CATARINA, 2005) (Figure 1).
This region has two distinct vegetation types:
coastal vegetation (mangroves and pioneer
formations of marine influence in sandy soils,
or restingas) and Atlantic rainforest (lowland
Quaternary tropical rain forest) (KLEIN, 1978).

The area is inserted in the temperate
climatic zone, humid and with no dry season
(NIMER, 1979), with predominance of humid
mesothermal climate with hot summer (Cfa),
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Figure 1: The municipality of Sdo Francisco do Sul, Santa
Catarina (Brazil). The dotted line corresponds to the Acarai
State Park. Communities: 1) Tapera; 2) Praia Grande; 3)
Ervino; 4) Miranda; 5) Capivaru.

according to the Koppen classification, and
rainfall is well distributed throughout the year
(STCP, 2009). The annual average temperature
is 20.6°C, with rainy season from January to
March; total annual rainfall is 1847.68 mm,
with the driest month in May with monthly
rainfall of 41 mm (STCP, 2009).

According to the last official data from
IBGE (2010), the total population of Sao
Francisco do Sul is 42,520 inhabitants. There
are three communities adjacent to Acarai State
Park: Tapera, Praia Grande and Ervino (Figure
1). Tapera (or Sdo José do Acarai) is situated
beside the Acarai River and in the countryside
of Sao Francisco do Sul island, with a high
proportion of native residents. Praia Grande
and Ervino urbanized

are newer

neighbourhoods, located by the sea, with
several houses used for summer tourism
season. People from other two communities
(Miranda and Capivaru) also use the area. Sdo
Francisco do Sul has the 5th largest harbor in
the country, which generates 70% of the
municipality income. Tourism and commerce
are also important for the local economy. There
is no data about the relevance of NTFP

harvesting in the socioeconomic context.
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Collecting and analyzing data

We identified the harvesters during a
previous study about the general use of plant
resources in the area (MARQUES, 2013). We
asked them to indicate other harvesters,
allowing us to reach all the active people
working in fern harvesting in the region during
the study period.
data collection we
explained the objectives of the work and
the the

participants for the research. This research was

Previously to

obtained authorization of all
authorized by Ethics Committee of Research
with Human Beings of Universidade Federal de
Santa Catarina (protocol 2157/2011). After
obtaining informed consent from each
participant we did semi-structured interviews
based on Baldauf (2006). These interviews were
transcribed and
The

questions about the origin of the families of

recorded, analyzed

qualitatively. interviews  addressed
harvesters and the history of this activity in the
region, as well as about the characteristics of
itself.

harvesting trips with prior authorization and

the harvesting We monitored the
according to the availability of each harvester.
Participatory mappings (based on DE
BOEF and THIJSSEN, 2007; GERHARDINGER et
al., 2010; MARTINS, 2012) were conducted to
complement the information gathered in the
interviews; also allowing us to put the
information from the interviews in a spatial
perspective. For participatory mapping we used
40.0 cm x 27.5 cm printed aerial images of the
region (obtained from Google Earth Pro
software). The harvesters indicated over the
maps the areas of harvesting, describing the
main characteristics of each area. The dialogues
during the mapping sessions were recorded

with the permission of the participants. All field

work was done between August 2011 and July
2012.

RESULTS AND DISCUSSION

We did five interviews involving eight
harvesters from five different families (two
couples, one father with his daughter, one
harverster who worked alone and another one
who worked for one of the couples), given the
familiar nature of the activity to some of the
groups. These people represent the total fixed
fern harvesters in the region who agreed to
participate in the study. They were men and
women from different cities in Santa Catarina
state. Ages varied from 32 to 68 years old.
Other four harvesters were not available or did
not agree to participate in this research. Eight
harvesters did the participatory mapping, in
three different workshops. Additionally, one
harvester did the participatory mapping alone
with the interviewer.

We
harvesters, locally called samambaieiros: two

identified four fixed groups of

from Tapera, one from Miranda and one from
Ervino (Figure 1). Two of these groups are
formed only by members of the family of the
main person identified as a harvester. One
harvester exerts this activity alone and the
other case involved a family but eventually
integrates more people from the community.
There
(such as

is no community-based organization

association or cooperative) nor
frequent communication between the groups
of harvesters, featuring the independent work
of each group, even in cases where the fern is
sold to the same buyer. The fern extraction is
performed just for a few people probably
because the economic return is not attractive,
especially for the harvesters. The middleman is
this
productive chain. In the past, harvesters in that

the one who really benefits from

region used to collect other NTFPs such as
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straw, but the demand for this resource
decreased and for the fern increased.

Fern harvesting is a dynamic activity,
practiced to supplement the income for three
of the families interviewed. Only for two
families (with more than one harvester working
in this activity) this was their main economic
activity. Families that do not have the fern
harvesting as their only activity complement
their income with retirement wages, small
businesses, small-scale fishing and diarist
Other people
(especially from nearby cities) occasionally use

services. from elsewhere
the same areas to harvest fern, but there is no
record or register to control this practice, and
they were not considered fixed harvesters.

We did not find a diversification of
harvesting practices, possibly due to the small
number of extractors. Baldauf et al. (2007)
observed different typologies of harvesters in
Magquiné (Rio Grande do Sul State, Brazil), in an
area where around 3000 families had their
livelihoods related to fern harvesting. In Sao
Francisco do Sul, there is no combination of
fern harvesting and farming, as described for
Rio Grande do Sul (RIBAS and MIGUEL, 2004;
COELHO-DE-SOUZA et al., 2006; BALDAUF et
al., 2007). All the groups in Sdo Francisco do Sul
harvest in third-party lands, and not in their
own land or leased areas, and they have no
strong links to farming. However, even being
few families directly involved with fern
harvesting as a fixed activity, these groups
depend upon the area of the State Park and

adjacencies. The harvesters are among the few

local families who keep their livelihood
activities directly dependent on local resources,
maintaining the practices of previous

generations who lived from fishing and

harvesting of NTFPs. The fern extraction seems

to be established in the 1970s as a

complimentary activity for the families in the
region of Acarai (FOPPA and MEDEIRQOS, 2011).

Local knowledge about Rumohra adiantiformis
According to the harvesters, the fern

sprouting occurs throughout the year, but it is
intensified in the summer (between December
and March), and is reduced in winter (June to
August). The highest average rainfall in the
region is concentrated between January and
March, being January the month with the
highest averages (230.1 to 250 mm)
(CIRAM/EPAGRI, 2012). For Coelho-de-Souza et
al. (2006) the number of sprouts decreases in
autumn and increases in early spring, thus, the
plant growth is mostly influenced by high
temperatures combined with the rain. The local
knowledge of harvesters from Sao Francisco do
Sul agrees with literature, considering that they
identify the hot, rainy season (as in summer) as
important for sprouting. Rain and temperature
were also identified by Baldauf and Reis (2010)
as the main factor influencing the emergence
and development of shoots, yet they also
considered the influence of the phases of the
moon, which was not mentioned in Sdo
Francisco do Sul.

Harvesters distinguished between ‘sun
leaves’ and ‘shade leaves’ when considering
different types of resources harvested. The
leaves of plants exposed to the sun are smaller
and thicker, while the leaves of plants growing
in shaded environments are larger, thinner and
more delicate (therefore more fragile when
handling). The preference for the ‘sun leaves’ is
related to the greater resistance of these in
relation to the shadow ones. The stems also
have different thicknesses: the sun leaf stem is
thicker, while the shadow leaf has a thinner
stem.

Another harvesters’ preference is the
absence of fern sori (clusters of sporangia).
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When the with
greenish or yellowish color, they are collected

leaves have recent sori,
as well as the leaves with no sori. However,
when the sori are darker in color, they are less
harvested, to avoid the complaints from the
buyers. That happens because when there are
dark sori in the ferns, the flower shops avoid
buying them because they have to take the sori
out for aesthetic reasons.

the
importance of taking care of the sprouts, not to

All extractors mentioned
trample them and break them, since they will
grow and ensure the presence of the resource
to be extracted in the future. Baldauf et al.
(2007) described the trampling in areas with
fern as a management practice immediately
after extracting, in order to stimulate growth of
new leaves.

In the discourse of the harvesters there
is a joint idea of the NTFP collecting and of the
conservation of the species. They considered
that the more the fern is removed, the more it
will ‘gain strength’ to grow, but according to
some interviewees they should wait at least
two months before going back to collect the
fern at the same area. According to all
interviewees, the idea of sustainability of the
fern harvesting was present, and it was
considered as an action similar to pruning,
which ‘strengthens the growth’ of the plant.
Moreover, in all the interviews the issue of the
care taken with ferns appeared, avoiding the
trampling and avoiding the collection of too
young leaves. Meanwhile, the demands of the
buyer appear as defining the amount and the
frequency of extraction, especially at particular
times, such as Mothers’ day (May), Valentines’
day (June) and Memorial Day (November). We
assume that these factors can affect the
structure and dynamics of populations of fern,
once the market demands do not necessarily

follow the life cycle of the species. However,

the relationship between market demands and
sustainability was not mentioned by the
harvesters.

The

NTFPs as a strategy for maintaining livelihoods

interest in the contribution of
and as a source of income for rural households
is increasing, but this potential remains limited
and open to questioning (ADAM et al., 2013).
role of NTFP
reconcile environmental

Some authors discuss the
harvesting as to
conservation and socioeconomic development
strategy (SVENNING and MACIA, 2002;
SHAANKER et al., 2004; SAHA and SUNDRIYAL,
2012). Other authors have questioned whether
development and income generation are
compatible with environmental conservation
(ARNOLD and PEREZ, 2001; FERNANDEZ et al.,
2012). According Ticktin et al. (2002) the
impacts of NTFP collection depend on local
patterns of resource extraction. In Sado
Francisco do Sul and the case of the leatherleaf
fern at Acarai Park area there could be a search
for the

conservation and income generation for the

balance between environmental

families. Considering the small amount of

groups harvesting the fern and the relatively
the environmental

large extraction area,

agency and the harvesters could work in a

participative manner to  ensure the
sustainability of the activity in long term.
Researches about the dynamic of fern

population and others would be welcome to
that initiative.

Milton (1987) examined the effect of
extraction of four species in South Africa,
among them R. adiantiformis, and Milton and
Moll (1988) discussed the effect of the
harvesting of this fern leaf. They monitored
experimentally the areas where the species was
harvested for commercialization, and showed
that the sustainability of the activity depends
on the intensity of extraction. Milton (1987)
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stated that it is not recommended to harvest
more than once a year from the same area,
since few leaves are produced per year by
rhizome (2 to 4), and that the leaves grow
smaller than the former harvested leaves.
Baldauf and Reis (2010) showed that for some
management systems used in the northern
coast of Rio Grande do Sul, fern collecting may
rapid
regeneration of leaves and the absence of

prove sustainable in view of the

differences between managed and non-

managed populations in terms of proportion of
sprouts and young The
differences between Rio Grande do Sul (Brazil)

leaves. climatic
and South Africa can explain these contrasting
results related to the influence of harvesting in
the size of the leaves, especially due to the
highest rainfall in Brazil, which was identified as
the main factor influencing the emergence and
development of sprouts (BALDAUF and REIS,
2010).

Extraction areas
The
adiantiformis occurs in a wide area of Acarai

harvesting of Rumohra
region that includes parts of the State Park
(Figure 2). The main area where fern is
harvested is a 17 km long stretch of restinga
nearby the sea, in the frontal dunes and in
areas of bushes and trees. Fern is also
harvested in private areas, in the understory of
Pinus sp. and Eucalyptus sp. Fern is harvested
from both sunny exposed areas and in the
shaded (both

reforestation).

forest areas native and

According to the harvesters, the factors
that determine their preference for collection
sites is the distance from their homes, coupled
with access to the areas, the quality of fern
leaves collected, the time it takes for the fern
sprouting after collection, and environmental

characteristics of the sites. Therefore, the

preferred sites and criteria for collection could
be summarized in: the closer to home and
more accessible (criteria: distance and
easiness); the more open and exposed to sun
environments, by having more resistant ferns
compared to shaded sites (criteria: quality of
the extracted leaves).

Areas with reforestation with Pinus sp.
and Eucalyptus sp. (Figure 2, areas 4, 5 and 6)
were indicated as areas accessed in very sunny
days, because of the shadow in the understory.
The drawback concerns the lower quality of the
‘sun leaves’.

leaves, when compared with

Yo

= Area of fern extraction
Acarai State Park

Figure 2: Synthesis of the participatory mappings for areas
of fern harvest (red lines) and the delimitation of Acarai
State Park (yellow dotted line), Sdo Francisco do Sul, Brazil.
1) Capri (swampy mangrove); 2) malha do capeta (or devil’s
mesh); leirinha (or small mount), sapatdo (or big shoe) and
casqueirinho (no translation); 3) sandbank accompanying
road linking Ervino to Praia Grande; 4, 5 and 6)
reforestation areas with Pinus sp. and Eucalyptus sp.
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Another disadvantage is the Pinus dry needles,
which often fall on the ferns making the
harvesting process more time consuming
because it can hurt the hands of the harvesters
when they are collecting the ferns.

One

mappings as the worst site because it is a

spot was mentioned in all
swampy mangrove environment (Figure 2, area
1). According to the harvesters, the highest
quality fern — and therefore preferred —is from
the State Park, which

corresponds to a range of sandbank

area of Acarai
accompanying the road linking Ervino to Praia
Grande (Figure 2, area 3). The leaves harvested
in this area are those called ‘sun leaves’, being
smaller, tougher and with a little darker color
than the ‘shadow leaves’.

In area 2 there are close spots with
different
preferences. Some spots were preferred due to

characteristics, defining diverse
the amount and quality of the fern leaves, as
malha do capeta (or devil’s mesh) and leirinha
(or small mount) (Figure 2, close spots in area
2). In area 2 also, other spots sapatdo (or big
shoe) and casqueirinho (no translation) were
not prioritized in the choice of areas for
collection, the first being a waterlogged place,
and the second for not having enough leaves
for more than one person at a time to harvest.

During the interviews, the harvesters
mentioned the respect each group had towards
the other groups of harvesters, regarding the
access of some areas, creating an informal
spatial division between them.

However, the mapping showed the
overlap of collection sites indicated by different
groups of
competition for the resources. In the practice,

harvesters, suggesting some
they prefer to harvest in spots where they
usually go (calling it ‘their’ areas), but with the
scarcity of the resource they resort to ‘others’

areas’ too.

The location and boundaries of Acarai
State Park are unclear for the harvesters. Two
groups of harvesters indicated the Park in the
mapping workshops, showing overlapping
areas with spots accessed for plant collection,
yet with disagreements over the boundaries of
the Park, indicating potential sources of conflict
Since the Park

establishment was a slow and complex process

with the Park objectives.
due to legal issues when the data were
collected, the relationship between harvesters
and Park managers was not stable and was
being built by that time.

The identified the
participatory mapping constitute a web of

areas during
possibilities to harvesters that allows the
rotation of spots, since although there are
preferences; the collection is maintained even
in non-preferred spots, allowing a pause for the
fern growth and regeneration of the
individuals.

Although we were careful to previously
discuss the mapping with the harvesters in
order to clarify the spatial language used and to
ensure the understanding of this participatory
tool (as recommended by GERHARDINGER et
al., 2010), we still observed some difficulties.
The first was related to the scale, which could
be circumvented with ease after a few minutes
watching the images and indicating some
landmarks, such as the main road and the
Babitonga bay. Another challenge was to make
the participants comfortable handling the
materials (such as pens and aerial images).
Some areas were mentioned by the harvesters
(e.g. as ‘native forest’), but they could not
This
imprecision could be related both to their

specify the contour of these areas.

difficulties when handling the materials and
analyzing the images, but also because these
areas are not priorities for fern harvesting, and
thus they are rarely accessed.
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Fern harvesting and marketing

Fern harvesting appears to have started
between the decades of 1970 and 1980. One
harvester (62 years old) reported that the first
middleman to seek his family to buy fern, used
to sell it to flower shops in the city of Curitiba
(about 170 km far): “Then he used to buy in
Araquari, Rainha, Barra Velha, he bought all
around. Then after he stopped [...] other buyers
began to appear [...]. | work with a firm from
Sao Paulo, Santo André [...] and it is going for
30 years.” (Interview 2)

The fern harvesting is a very dynamic
activity, with many variations in the size and
composition of groups of harvesters. Most of
them sell their production to middlemen, but
one harvester also acts as a first middleman in
the supply chain.

The middlemen usually go once a week
to get the fern, which is separated into malas
(or bags) or pacotes (or packages). Each bag
contains between 40 and 70 fern leaves. This
variation is due to the varying size and
thickness of the leaves and their petioles, which
determine the final volume of the bag. The
firmer and thicker leaves and petioles, the
lower the number of leaves required to achieve
the volume of a bag.

The amount paid for the harvester per
bag varies from RS 1.00 to RS 1.20 (about USD
0.45 to USD 0.54, in 27/04/2014), depending on
the middleman. The harvester who works as a
first middleman pays RS 0.70 (USD 0.31) per
bag for people who assist him in the harvesting.
There were reports of dissatisfaction with this
latter middleman, given the difference in the
the
between the harvesters and

value paid for harvester. These
relationships
between them and the middlemen also shape
the unstable dynamics of this group. Such

disagreements can result in splitting groups of

harvesters in smaller groups, and even in some
people deciding to abandon the activity
temporarily, searching for other sources of
income such as artisanal fishing. By the other
hand, other people can join the group of
harvesters for short periods of time.

This scenario depicts the dynamics of
the fern harvesting activity in the region. While
for some harvesters it is a matter of survival,
with a high dependence of this activity, for
others it is an income to supplement to other
activities, such as artisanal fishing, day laborer
work, petty trade or other sources of income,
such as retirement.

This also reflects the instability and the
uncertainty of the harvesters’ labor, which
depends on the market demands and the
the
low price paid to the

between harvesters
The

harvesters and high dependence on these

relationships
themselves.

middlemen was previously reported in other
studies developed in Rio Grande do Sul
(GERHARDT, 2002; KUBO, 2005; COELHO-DE-
SOUZA et al., 2006; SUAREZ, 2007). Larsen and
Olsen (2007) reviewed 119 references on trade
of medicinal plants in Nepal and one of the
hypotheses tested was that the middlemen
paid low prices to the harvesters, with an unfair
profiting. For 37 references this hypothesis was
present, and in just five the middlemen were
not considered exploitative, by providing
services that would not be available otherwise
(LARSEN and OLSEN 2007). Jensen (2009)
analyzed the supply chains of products from
in the
Republic of Laos and, in contrast, did not

agar wood plants (Aquilaria spp.)

confirm the involvement of intermediaries in
the supply chain, in an atypical situation in
studies on NTFPs.

At S3o Francisco do Sul, the harvesters
did not know the amount paid to the other
actors in the production chain, but reported
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that the middleman is who profits with the fern
sales. On the other hand, middlemen play a key
role in the production chain, doing a service
that the harvesters could hardly run by
logistical difficulties, such as transportation to
buyers. In Sudan, Adam et al. (2013) analyzed
the production chain of NTFPs and argued that
the harvesters of these products would have
more bargaining power if the chain was
transparent, where each level knew the values
received by others. Furthermore, Adam et al.
(2013) that the

commitment and efforts are also needed to

concluded government
rebuild and strengthen local institutions for
natural resource management.

However, in Rio Grande do Sul,
Gerhardt (2002) that the
maintenance of the activity is related to the

pointed out
fact that the harvesters have as first priority to
ensure their families’ livelihood, which makes
this unbalanced profit essential to them, even
in conditions of low financial returns and high
dependence on middlemen. The same can be
said about the reality of extractors from Sao
Francisco do Sul that maintain the activity of
fern harvesting as a survival strategy, even with
low dividend yield and not always constant.
Additionally, Gerhardt (2002)
people keeping this activity to pursue common

interpreted

goals, such as their permanence in the area, the
maintenance of family structure and kinship
and mutual aid.

Fern harvesting legalization and prospects for
the future

According to the law 11.428/2006, the
collection of forest products such as fruits,
leaves or seeds is free, since they do not
jeopardize the species of fauna and flora, and

observing the specific legal limitations,
especially concerning access to genetic
resources, and to associated traditional
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knowledge (BRASIL, 2006). In addition to that,
according to the Decree 6.660/2008, exploring
forest products such as leaves, fruits and seeds
with
authorization by the competent environmental

commercial purposes depends on
agency. State law of Santa Catarina (Law
10.472/1997) also opens space for the legality
of any extraction of native forest products,
under certain conditions, such as prior
authorization from the state environmental
agency, and ‘after finding sustainability for the
species to be extracted through a simplified
stock inventory prepared by a qualified
(SANTA  CATARINA, 1997).

Furthermore, transportation, processing, use

professional’

and consumption should be exclusively on the

properties or possessions of traditional
populations. However, fern harvesting in Santa
Catarina has not been regularized so far, and
more studies are needed to assure the
sustainability of the activity in order to advance
in the legalization in Santa Catarina. Negrelle et
al. (2014) mention a similar legal situation for
Sphagnum harvesting in Parana.

In addition to the limitations imposed
by Brazilian environmental legislation for
harvesting activities in areas of the Atlantic
Forest Biome, there are still major restrictions
imposed by the national system of protected
areas (BRASIL, 2002), related to activities in full
protection areas. A Park is a category of
protected area with full protection, in which
the direct use of resources is not allowed
(BRASIL, 2000, 2002). The restrictions imposed
by this type of protected area are unclear to
the the

perspective that the implementation of the

harvesters, who have general
Park will represent no restrictions for the
maintenance of the activity in that region. It is
worth to notice that the Acarai State Park was
created in 2005 and since then it is being
these

implemented. To  accommodate
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contradictions, a Statement of Commitment
and Adjustment of Conduct was proposed in
2012, which would allow the registration of
families whose livelihoods depend on artisanal
fishing and fern harvesting, and will enable the
fern harvesting for the next 20 years.

When questioned about the legalization
of the fern harvesting, the interviewees showed
There
among the interviewees of the illegality of the

different perspectives. is no clarity
activity, except for one harvester. There was
also some confusion related to the process of
the
that
authorization to maintain harvesting. The

legalization and production of a

membership  card would be an
harvester that acknowledged the activity as
illegal considered that if he had a large enough
area to plant the fern, legalization would be
But

indifferent. Another harvester considered the

positive. in another case, he feels
advantage of the legalization of the activity in
order to confer greater security against the
risks to which they are exposed when working
at the woods.

Even with the Adjustment of Conduct or
with a possible legalization of the fern
harvesting, Foppa and Medeiros (2011) had
pointed out the possibility of abandonment of
this activity due to high dependence on
middlemen and the low value paid for the
harvesters. One of the interviewees stated that
“(...) only has a future in fern who sells out
there. Because here we have no future”
(Interview 1).

The prospect of the activity decreasing
or becoming extinct over time was also
perceived by other harvesters, associated with
a reduction in the demand or with seeking
other alternatives for younger generations:
“(...) the sale will end, | think. Because artificial
flowers took over (...) it will decrease (...). It will

be greatly reduced. Even for us here it greatly
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diminished. And each time it decreases. Did not
| just say here that | am working less?”
(Interview 4), and “(...) it is something that the
children will not want for them. So who wants
to have a good job, needs to study” (Interview
5).

One of the harvesters mentioned the
importance of the Park as a measure to
preserve the environment and, consequently,
the fern. He was comparing the Park to the
reforestation company, which operates around
the Park, and through planting Pinus and
Eucaliptus and using chemical inputs, causes
the death of the ferns.

For the northern coast of Rio Grande do
Sul,
organization and articulation, accompanied by

there was a process of community

scientific research on the species and on the
harvesting activity (COELHO-DE-SOUZA et al.,
2008), which culminated in the regulation of
activity in that state (RIO GRANDE DO SUL,
2006). In the region of Sao Francisco do Sul the
different:
community organization on the fern harvesting

reality is there is no strong
yet, and research on the topic is recent.
Moreover, as already mentioned, only one of
the respondents know about the illegality of
fern harvesting.

Another case worth mentioning is from
south coast of Sdo Paulo state, in Ilha Comprida
municipality (OLIVEIRA, 2002). In this area the
community based organization related to fern
harvesting was originally done by the local
municipality, concurrently with the scientific
study of fern harvesting. After the survey to
map how many families depended on the
extraction of fern as an income supplement,
the municipality offered a course on and
helped the harvesters to organize the activity,
sectoring the municipality in five areas. The
the
two

harvesters
established

were organized between

areas, which had
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representatives each. Since April 1999 the
community based organization was created and
2000 a the
commercialization was created, legalizing the

in  June license  for
sales in the municipality. According to Oliveira
(2002), the legalization in this municipality
reduced in 80% the illegal removal of ferns and
prevented against the middlemen from other
regions. The sales were exclusively for the
municipality, which was in charge of the
distribution and marketing of the fern. The
extraction was allowed for periods of 10
months, with two months for the closure
this
paternalistic relationship was broken due to the

(January and February). However,
production, considered low by municipality,
which had made a commitment to a major
(2002), the

problems faced in Ilha Comprida originated in

buyer. According to Oliveira
how the relationships were established, with a
vertical posture being maintained by the
municipal government. Through this experience
we observe the importance of working in a
participatory manner with NTFP harvesters to
look for solutions concerning their livelihoods

and conservation goals.

CONCLUSIONS

Participatory allowed

mapping
spatializing the information gathered in the
interviews, as well as to access information that
had not previously arisen. This type of method
is interesting to be combined with information
from the interviews, even with the difficulties
and limitations inherent to it. It is clear the
confusion regarding the boundaries of the
protected area, which is a crucial element in
the discussion of legalization of the activity.

The

adiantiformis in Sdo Francisco do Sul, as most

harvesting of Rumohra

NTFP, is strongly dependent on the demands of
the market, which can bring vulnerability to the
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species and the environments in which it is
harvested. However, it should be considered
that the fern harvesters built skills and
expertise along the time, knowing about its life
cycle and having practices which favor the
recruitment, such as protecting the sprouts,
young leaves and avoiding mature reproductive
leaves. The small number of people who
practice the activity can also be considered a
positive aspect in terms of the sustainability of
the resource in the region. Therefore, the
potential exists to develop actions for
sustainability of the fern harvesting. This is
already present in the discourse of the
and it

management actions including conservation

harvesters, can contribute to
goals. Local practices can be both positive and
negative for fern sustainability and should be
considered with caution. Some practices can
strengthen the leaves, and careful measures
such as avoiding trampling the seedlings can be
positive in the long term. However, we must
consider that there are several non-fixed
harvesters who do not necessarily adopt these
practices.

Another important point to be noted is
the lack of a community based organization of
the harvesters. This hampers some processes,
such as sharing knowledge and practices among
people depending on this activity for their
livelihoods, and accessing areas in common.
With some degree of collective organization
some actions can be more feasible, such as the
rotation of harvesting areas and to mobilizing
the group for claiming their own rights.
Furthermore, the exchange of experiences
between harvesters and the development of
research and extension would be facilitated.

To confirm the sustainability of fern
further
structure and dynamics, with continued follow-

up, are needed. Baldauf and Reis (2010, p. 157)

harvesting, studies of population
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considered that “the demographic structure of

leatherleaf fern is strongly influenced by
climatic factors and the forest succession
process, which suggests the need for continued
monitoring over several years”. However, such
studies must take into consideration the
environmental heterogeneity of the area and
the difficulty of identifying and allocating plots
in areas where no extraction occurs, but where
the species is present. Finally, it should also be
considered that the dynamic characteristics of
the activity, with the participation of harvesters
from different neighborhoods and even from
the urban area, complicate the control and

access to the resource.
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