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Abstract: Considering the importance of the dune ecosystems for the protection of areas and aquifers, this study
was carried out presenting the selection of some plant species of the restinga ecosystem that could compose a
coastal stretch of the neighborhood of Boca do Rio in the city of Salvador, Bahia, Brazil. The area to be
recovered is changed. The decharacterization of the environment is due to the intense depletion of its natural
resources caused by the disordered occupation. In this sense, it becomes a challenge to the selection of plant
species that associate or that adapt to the existing conditions in this environment. In this way nineteen plant
species of arboreal extract were selected (19), seven (07) seven shrubs and (06) six shrubs. However, in view of
this scenario, it is pertinent to caution, recommend planting plant species that adapt to the adverse conditions of
coastal zones and accompany them for assessments and possible corrections. Thus, we will have a greater
control of the anatomical and physiological conditions of the vegetal species planted in this place.
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I. INTRODUCTION

Coastal dune systems are characterized as one of the most important ecosystems, since besides
presenting a landscape of great scenic beauty they have important functions. Among the many functions, we can
mention the protection of adjacent areas (fields, wetlands, marshes, watercourses and urban areas) against the
effects of high tides, winds and invaded unconsolidated sand (OLIVEIRA et al. 2010) avoid the contamination
of continental aquifers by salt water. They serve as deposit of sands for natural regeneration of beaches
(OLIVEIRA et al., 2010). In addition, although coastal dunes have low yielding soils due to nutrient-poor
substrates, they are habitat for numerous species of insects, reptiles, small mammals and nesting sites of some
seabirds (SEELIGER et al., 2004). Thus, although recognized for their environmental qualities and functions,
and even protected in many parts of the world, these areas continue to be degraded by anthropic actions.

It has been observed that coastal dune systems around the world are under enormous pressure
(WILLIANS, 2001). Furthermore to the predictions of many scientists on the future scenario where climate
change, global warming, sea level rise and others will occur (IPCC, 2001, ANDRADE et al., 2002, BAINDOFF
etal., 2007 apud MARTINS et al., 2013 ). These areas are being abruptly disturbed,many coastal ecosystems are
vulnerable to disturbances caused by various anthropogenic sources. According to Willians (2001), these
environments are losing areas for industry building, military use, golf courses, and so on. All this may
contribute to the reduction of biodiversity, changes in the chemical composition of the substrate, and absence of
key species in certain communities, in these environments, in various places of the world. (SIMONELLI &
FRAGA, 2007; MARTINS et al., 2013).

According to Portz et al., (2010), due to the great attraction that people feel towards the sea, urban
development in Brazilian coastal municipalities ends up as close to the beach as possible, altering its original
structure. Regarding legal protection, CONAMA Resolution n°. 004 of September 18, 1985 Art. 3 this areasare
of permanent preservation, also considered Ecological Reserves, is the forests or other forms of vegetation
located: in the restingas, in strip Minimum of 300 (three hundred) meters from the maximum waterline; In the
dunes, like fixing vegetation. Failure to comply with this Resolution has resulted in numerous animal and plant
losses in coastal areas. It is important to establish a more restrictive public use and occupation of these coastal
areas due to the fragility and instability that configure these ecosystems

It is observed, on the Brazilian coast, a disordered occupation generating negative environmental
impacts (SOUZA, 2010). In these areas, development policies are linked to the "logic of economic rationality"
where they incorporate unbalanced management practices without concern for the conservation of the
biodiversity and socio-cultural of local communities (OLIVEIRA et al., 2010). The discussions inherent in the
production of the coastal space are regulated by interests that turn the coast into a space of disputes. Therefore,
the conflicts of use and occupation of the area arise within the framework of the current economic production,
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where these environments with their natural ecosystems are being harshly exploited according to the relevant
economic interests.

In the coastal area of Boca do Rio neighborhood, the situation is not different from the described
scenario, located in the city of Salvador-Bahia, the dune systems were replaced by disorderly urban fronts.
According to Mota (2008), at the end of the 1960s, the coastal area of Boca do Rio, which was initially occupied
by fishermen's families, became of interest to real estate capital with a high middle income population. This
occupation was illegal and disorderly and where houses were built. Currently, this neighborhood, being limited
to the north with the set GuilhermeMarback Residential, to the south with the Atlantic ocean, to the east with the
neighborhood of Pituacu and to the west with the districts of Armacéo and Costa Azul (MOTA, 2008), is taken
by houses, subdivisions, hotels, making it the scene of great transformations. In relation to the coastal dunes of
this environment, the establishment of human installations associated with continuous real estate speculation
makes them uncharacterized by virtue of the use and occupation of the soil of these systems (Figure 01).

In this sense, it is necessary to plant seedlings of restingain a stretch in the coastal area of Boca do Rio
neighborhood (former Aeroclube Plaza Show) with the purpose of recovering the degraded environment with
approximately 250 thousand m? (ATARDE, 2015). This planting will contribute, at least in part, to the
ecological and socio-cultural functions of this coastal area that has been weakened due to changes in the
morphodynamic balance of this environment. This planting may also favor the presence of seabirds and aquatic
birds that live in these coastal environments. Thus, this work, proposing to rescue the biological life of this
environment, will provide the well-being of the community living in this region.

1. CARACTERIZATION OF BOCA DO RIO BEACH
The Boca do Rio beach is located in the coastal area of Boca do Rio neighborhood and is located in the
municipality of Salvador-Bahia,Brazil (Figure 01).
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Fighfe 01.Ge6§raphic location of Boca do Rio Beach. The white polygon in the image delimits the studied
area- (Cartographic Base: satellite image of Boca do Rio Beach, 2016).

The beach of Boca do Rio (located in the neighborhood of Boca do Rio), where it sits on the watershed
of the Rio das Pedras and Pituacu, maintains close connection with the Rio das Pedras hydrographic sub-basin
(MOTA, 2008; SANTOS et al., 2010 ). According to Mota (2008), this river basin has as its sub-basin Rio das
Pedrasriverwhere its waters flow into this beach (Figure 01). Mota (2008) also states that this river, which forms
part of the junction between the Rio Pituacu and Cachoeirinha rivers, between the neighborhoods of Imbui and
Boca do Rio, despite having little extension, receives the waters of all the rivers that form part of this Basin
(Figure 02). The waters of this river carries the wastewater was used by the local population. Therefore, Boca do
Rio beach, which is located on the banks of the mouth of the Rio das Pedras, suffers a direct influence of the
waters of this river, making this beach "improper" for use during most of the year (MOTA, 2008).

Based on this, it can be noticed that on this beach, when improperly presented to the bath, they begin to
appear in the first vegetative formations due to the non-trampling of the vegetation in these sands (Figure 01).

www.ijbmi.org 76 | Page



Selection of Species in the Reservoir Ecosystem for Area of the Boca Do Rio Neighborhood in ..

According to Braga (2014), this first vegetation also known as halophytes and halopsamophiles occurs between
the medium and high beach (embryonic zone) (Figure 01) and that is crucial for the development of other dune
formations. The stability of these sands is considerably benefited by their vegetation coverage (MENEZES &
ARAUJO, 1999 apud BRAGA, 2014). Based on this, the vegetation (Embryonic Zone), existing in Boca do Rio
Beach (Figure 01), may be avoiding the migration of the sands to the lands adjacent to this beach.

The vegetation is a determining factor in the formation of the coastal dune features, but in this
environment, large changes prevail that interfered in the process of dune evolution (Figure 01). It is observed
that the destruction of these features is closely related to the anthropogenic actions (MOTA, 2008). The
accelerated urban growth, without proper territorial planning, together with the deficiency of the sanitary
sewage system, can be considered the main factors responsible for this devastation, which also contributed to
the degradation conditions observed in the Rio das Pedras and Pituacu basin, negatively influencing In the
bathing conditions of the ocean beaches of Boca do Rio.

Il. CHARACERIZATION OF SPACE FOR PLANTATION OF VEGETABLE SPECIES
The area is located in a stretch of the Boca do Rio (formerly Aeroclube Plaza Show) and is much
altered by anthropogenic activity (Figure 01).
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'gure 02. Geogjraphic location of the (former Aeroclube Plaza hb) and space for Iandscaing (Cartographic
base: satellite image of Boca do Rio 2016 beach).
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It is possible to consider the occurrence of a de-characterization of the whole environment where the
suppression of dune dynamics for the civil construction is observed (Figure 01). According to the satellite field
and image observations, it appears that this region is located on land belonging to the fluvial-marine and post-
beach environmental systems (Figure 01). This type of occupation alters the availability of sediments by
modifying the natural course of dune evolution, which may lead to changes in the environmental system
essential for the maintenance of a regulating contribution of sand along the coastline. Furthermore, it was
observed, in many places of the area where the landscaping will be done, remains of construction material which
may render the site unsuitable for planting (Figure 03).
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Figure 03 Gravel and other materials used in construction. (Source, BARBOSA, M.C.F.) B. Geographic
location of the space for planting (Cartographic base: satellite image of the Boca do Rio 2016 beach).

According to the Housing and Urban Development Company - CDHU (2008), it is necessary for root
system growth and consequently better development of plant species, especially tree, to clear the land of debris,
garbage and debris as well as Remove invading stones, roots and herbs. According to this body, it is
recommended to leave a space for the plant to develop. It is also recommended an analysis of this material for
possible diagnoses regarding the degree of fertility of this environment.in coastal regions, the work of
revitalizing coastal areas is not an easy task, since the environment with sandy soils, high salinity, low organic
matter, high temperature and other factors (JOLY, 1970; KUHLMANN, 1977 apud CUNHA et al. (2003) and
Martins et al. (2002) require specialized plants for this environment. These specialized plant species for the
work of re-colonization of these environments must have adaptation mechanisms to withstand the adverse
conditions characteristic of these areas (Martins et al., 2013). The recovery of degraded areas can be defined as a
process of reversion of such areas in productive and self-sustaining lands (IBAMA, 1990 apud SILVA, 2008).
Thus, it is possible to reach the level of a recovery of biological processes, which is called "rehabilitation” - or
even close to the original ecological structure - "restoration" (CUNHA et al., 2003apud SILVA, 2008).

IV. RECOMMENDATIONS OF VEGETABLE SPECIES FOR PLANTING

It was observed that the area where the seedlings will be planted corresponds to a zone of great
influence of the salinity and prevailing winds and whose chosen plant species have to have adaptation
mechanisms that allow their permanence in that environment. The choice of suitable plants will facilitate the
maintenance and conservation of these species. The use of not adapted plants can lead to serious problems
ranging from exotic invasion to abusive maintenance, water and fertilizer, among others. Therefore, the
communities of plants chosen for planting are those that colonize near the beach line or those that support
marine influence.

4.1 Planting of tree restinga

According to Schmidlin et al. (2005), although restinga tree plants are more internalized in the
continent, there are tree species that support the marine influence more, since they are in zones of pioneering
species of marine influence. In this context, Tapiriraguianensis, Schinusterebinthifolius and Ilex theezans. They
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are part of this zone (SCHMIDLIN et al, 2005). In addition, these species occur, also in the restinga of Bahia,

mainly in the dunes of Abaeté (BRITTO etal., 1993; VIANA et al, 2006; QUEIROZ, 2007; SANTOS, 2013).
Other arboreal species of restinga (occur in Bahia) that can also be selected, since some are having

good adaptation, although they colonize more distant areas of the sea.The species are:

Anacardiumoccidentale (cashew) (QUEIROZ, 2007);—

Vitexcymosa (BRITTO et al., 1993; VIANA et al., 2006);—

Protiumheptaphyllum (MARTINS, 2012; SANTOS, 2013);—

Miconiaholosericea (SANTOS, 2013);—

Protiumbahianum, (VIANA et al., 2006)—

Coccolobalaevis Popular nameCavagcu, Cipo-cavacu (SANTOS, 2013);—

Coccolobacordifolia (VIANA et al., 2006);—

Guapira laxa, Schefleramorototoni, Ingacapitata, Simarouba amara, Garcinia—

Gardneriana, Trichilliahirta, Ocoteanotata, which are found in the Restinga de Trancoso and Caravelas south

coast in dune areas possessing height of approximately 20 meters (SANTOS, 2013);

Coccolobarésea (MARIANO, 2006);—

Coccolobauvifera occurs in Bahia - It has tolerance to saline soils and sea salt, has made it an excellent choice

for ornamental plantings and coastal windbreaks. Specimens were found in culture in Salvador (MELO, 1996).

When properly pruned, it allows an attractive hedge to be made (GILMAN—-& WATSON, 1993; PARROTTA,

1994 apud RAMOS, 2008).The genus Coccoloba was observed in an area close to the space chosen for planting

(Figure 04).

4.2 Contributions to the planting ofrestinga palm

Syagrusromanzoffiana (Jeriva) is the species with the widest distribution of the genus, occurring from
Bolivia and the Brazilian state of Bahia to Uruguay and Argentina, being more abundant in the south and east of
Brazil (GLASSMAN 1987 apud BERNACCI et al. , 2008). According to Schmidlin et al. (2005), it has a wide
distribution in the pioneering formation with Marine Influence.

4.3 Contributions for the planting of some shrub-trees of resting

Recommended shrub-tree species occurring in Bahia, hhe recommended species are:
Pisidium. Guajava, Clethrascabravar.Laevigataand C. scabra var. Scabra (SANTOS, 2011; PERDIZ et al.,
2015). They are species that support high salinity and strong winds, because they are located in the zone of
pioneer formation with marine influence (SCHMIDLIN et al, 2005). According to this author, these shrubs are
closer to the sea; Guapirapernambucensis (Casar) Lundell - north of the coast of the State of Bahia (QUEIROZ,
2007; MENEZES et al., 2012);
Chrysobalanusicaco L (guajiru) (QUEIROZ, 2007; BRITO, 1993);
Lantanacamara L, comoliaovalifolia (QUEIROZ, 2007);
Maritime Suriana occurs in the Bahian coast (BRITO, 1993).

Coccolobagener

Figure 4 presents the genus Coccoloba with well-developed green leaves in an area close to the space chosen
for planting (Source: BARBOSA, M.C.F.).
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4.4 Contribution for the planting of some restinga forage

Forage plants are adapted to higher incidence of sunlight, higher salinity and substrate mobility (BRAZ
et al, 2013). These grasses depend physiologically and morphologically on the deposition of sand. The burial
increases the total area of mesophyll cells per unit of leaf area, thus increasing the plant's capacity to absorb
more CO2 and to have active photosynthetic radiation causing a higher energy content in roots, rhizomes and
subterranean stems (PERUMAL AND MAUN, 2006)

Recommended forage species occurring in Bahia. The species are:
Blutaparonportulacoides (BRITO, 1993);—
Ipomoea caprae feet (Figure 04). They were found in the dunes of Abaeté (BRITO, 1993);—
Panicumracemosum, (DIAS—& MENEZES, 2007);
Sporobolusvirginicus (MENEZES et al. 2012);—
Alternantheramaritime (Mart) (abaetédunes) (BRITO, 1993);—
Sesuvimportulacstrum (L), (BRITO, 1993).—

Ipomeagener
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Figure 05. The genus Ipomea well developed taking the whole
BARBOSA, M.C.F.)

V. SPECIES NOT INDICATED IN LITORAL AREAS (BEACH)

The tree species, which were selected in this article are indicated in many coastal areas and many
develop naturally in these coastal regions. However, knowing more about each one and its adaptability to
edaphoclimatic conditions, it was found that many of these species felt the effects of

The Caesalpineaechinata Lam (Brazil-wood) is a species of Brazilian domain.

However, according to Dantas et al. (2009), this species did not show good growth in areas with dominant
winds. Hibiscus pernambucensisArruda (Malvaceae) is a 4 m high shrub (JOLY, 1976) and can be found in the
restinga and mangrove (ROCHA & NEVES, 2000). Schmidlin et al. (2005) also found this species in estuarine
areas, a pioneer formation with fluvial-marinha Influence. According to this author, although this environment
has salt fields, it is further away from the sea in the transition areas.

The species of CalophyllumbrasiliensisCambess (Guanandi),according to Duffecky&Fossati (2009),
guanandi is a perennial plant, or diffuse light, characteristic and exclusive of rain forests. It may be that there is
adaptation, however, although it is physiologically heliophite, withstand intense light, it is a kind of moist and
swampy soil (DUFFECKY & FOSSATI, 2209).

The species LambramiaBojeri Lam, Plumeriarubra (Jasmine mango) exotic species that have presented
a good development in urban area (MORO & WESTERKAM, 2011). There are few studies on the behavior of
these species in the urban area and mainly in the area of marine influence. These species were not found in the
researched literature on the Bahia restinga flora. It is interesting the biological study of these species before
afforestation in coastal areas.

Terminaliacatappa L. (Combretaceae) is an arboreal species originating in coastal areas of Malaysia
(MABBERLEY 2008, TANG 2012 apud PLUCENIO et al, 2013) and has also adapted very much to coastal
lands. There are records of invasion of the species in Central America, South America and Caribbean islands In
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the Pacific Islands, the species is invasive in Hawaii (the United States), the Mariana Islands, the Cook Islands
and the Galapagos archipelago (Ecuador) (Moreno et al., 2009), and in the case of Brazil, (INSTITUTO
HORUS 2011;RICHARDSON& REJIMANEK 2011; LEAO et al., 2011 apud PLUCENIO et al, 2013)

Terminaliacatappa L. is able to invade restinga ecosystems, its seeds support long periods of immersion
in the tidal waters, where they remain floating until they are thrown on the beach (GUNN et al., 1997, Thomson
& Evans 2006 apud PLUCENIO et al. 2013). According to Baratelli, 2006 apudPlucénio et al., 2013) this
species is of easy germination, and widespread in the Brazilian coast and the interior, due to ornamental use.
Despite tolerance to salinity, the species is able to thrive with the same vigor in clay soil (PLUCENIO, 2013).
Baratelli, 2006 apudPlucénio et al., 2013 states that many studies suggest that T. catappa competes with native
vegetation in the process of natural succession and may impair the development of natural regeneration due to
the shading caused by its canopy and allelopathy

Palm trees (Elaeisguineensis) can be mentioned, although they have good dissemination in the coastal
areas and develop in several types of soil, it has a better development in well drained and deep soils with good
aeration and retains moisture (DUARTE, 1988). In the place of this species can be planted
Syagrusromanzoffiana which is a genus Syagrus (Arecaceae) is endemic to South America, has a center of
diversity between the Brazilian states of Bahia and Minas Gerais, consists of about 42 species and eight natural
hybrids , Of which seven inter-specific and one inter-generic (NOBLICK 1996 apud BERNACCI et al., 2008).
According to Schmidlin et al. (2005), it has a wide distribution in the pioneer formation with Marine
Influence.Other species were introduced and led to invasion processes, such as species of the genus Pinus,
species of the genus Agave, Carpobrotus, Tecoma, Acacia and Casuarina introduced for stabilization of coastal
dunes for reforestation with economic purposes (BECHANO & PUGNAIRE, 2004). (2011), and in the
literature,

V1. CONCLUSION

Coastal ecosystems are the ones that are most subject to anthropogenic actions. These environments
have been suffering degradation ranging from trampling to building houses, hotels and etc in these areas. The
result is the shortage of botanical material in many Brazilian coastal areas which may have led to the extinction
of many endemic and pharmacological species throughout Brazil. In addition, few studies have been done with
these plants in the landscape area, which leads to the planting, in these places, of exotic species. Therefore, this
reality shows that there is a need to carry out many studies on these plants and to protect the species that still
remain in some coastal locations in Brazil, especially in Bahia.

Landscaping work in coastal areas has not been an easy task. The difficult environmental conditions of
coastal zones require species adapted to these environments. Despite the great diversity of native plants in
coastal ecosystems, and the existence of a vast literature on this environment, few studies have been done in the
landscape area, which leads to a lack of knowledge about the choice of species suitable for planting in these
areas. Thus, exotic species have been used in many places. Therefore, this reality demonstrates that there is still
much to be researched in order to provide greater technical knowledge for the indication of native plants in
landscaping projects in the coastal areas.

In this context, the state of Bahia, despite having the largest coast in the Northeast, still has little
knowledge about the restingas mainly on tree species of this ecosystem that support strong winds. Based on this,
this work was concerned with selecting both native species and those occurring in the State of Bahia. However,
because they do not find literature on the subject, many that occur in Bahia are native to other Brazilian states
and many from other countries. Thus, it is essential the biological monitoring of the species recommended for
planting.
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