


Ciências Agrárias: Campo Promissor 
em Pesquisa

Atena Editora 
2019

Jorge González Aguilera 
Alan Mario Zuffo

(Organizadores)



 

 

 

2019 by Atena Editora 
Copyright © Atena Editora 

Copyright do Texto © 2019 Os Autores 
Copyright da Edição © 2019 Atena Editora 

Editora Executiva: Profª Drª Antonella Carvalho de Oliveira 
Diagramação: Geraldo Alves 

Edição de Arte: Lorena Prestes 
Revisão: Os Autores 

 
O conteúdo dos artigos e seus dados em sua forma, correção e confiabilidade são de responsabilidade 
exclusiva dos autores. Permitido o download da obra e o compartilhamento desde que sejam atribuídos 
créditos aos autores, mas sem a possibilidade de alterá-la de nenhuma forma ou utilizá-la para fins 
comerciais. 
 
Conselho Editorial 
Ciências Humanas e Sociais Aplicadas 
Prof. Dr. Álvaro Augusto de Borba Barreto – Universidade Federal de Pelotas 
Prof. Dr. Antonio Carlos Frasson – Universidade Tecnológica Federal do Paraná 
Prof. Dr. Antonio Isidro-Filho – Universidade de Brasília 
Prof. Dr. Constantino Ribeiro de Oliveira Junior – Universidade Estadual de Ponta Grossa 
Profª Drª Cristina Gaio – Universidade de Lisboa 
Prof. Dr. Deyvison de Lima Oliveira – Universidade Federal de Rondônia 
Prof. Dr. Gilmei Fleck – Universidade Estadual do Oeste do Paraná 
Profª Drª Ivone Goulart Lopes – Istituto Internazionele delle Figlie de Maria Ausiliatrice 
Prof. Dr. Julio Candido de Meirelles Junior – Universidade Federal Fluminense 
Profª Drª Lina Maria Gonçalves – Universidade Federal do Tocantins 
Profª Drª Natiéli Piovesan – Instituto Federal do Rio Grande do Norte 
Profª Drª Paola Andressa Scortegagna – Universidade Estadual de Ponta Grossa 
Prof. Dr. Urandi João Rodrigues Junior – Universidade Federal do Oeste do Pará 
Profª Drª Vanessa Bordin Viera – Universidade Federal de Campina Grande 
Prof. Dr. Willian Douglas Guilherme – Universidade Federal do Tocantins 
 
Ciências Agrárias e Multidisciplinar 
Prof. Dr. Alan Mario Zuffo – Universidade Federal de Mato Grosso do Sul 
Prof. Dr. Alexandre Igor Azevedo Pereira – Instituto Federal Goiano 
Profª Drª Daiane Garabeli Trojan – Universidade Norte do Paraná 
Prof. Dr. Darllan Collins da Cunha e Silva – Universidade Estadual Paulista 
Prof. Dr. Fábio Steiner – Universidade Estadual de Mato Grosso do Sul 
Profª Drª Girlene Santos de Souza – Universidade Federal do Recôncavo da Bahia 
Prof. Dr. Jorge González Aguilera – Universidade Federal de Mato Grosso do Sul 
Prof. Dr. Ronilson Freitas de Souza – Universidade do Estado do Pará 
Prof. Dr. Valdemar Antonio Paffaro Junior – Universidade Federal de Alfenas 
 
Ciências Biológicas e da Saúde 
Prof. Dr. Benedito Rodrigues da Silva Neto – Universidade Federal de Goiás 
Prof.ª Dr.ª Elane Schwinden Prudêncio – Universidade Federal de Santa Catarina 
Prof. Dr. Gianfábio Pimentel Franco – Universidade Federal de Santa Maria 
Prof. Dr. José Max Barbosa de Oliveira Junior – Universidade Federal do Oeste do Pará 
 



 

 

Profª Drª Natiéli Piovesan – Instituto Federal do Rio Grande do Norte 
Profª Drª Raissa Rachel Salustriano da Silva Matos – Universidade Federal do Maranhão 
Profª Drª Vanessa Lima Gonçalves – Universidade Estadual de Ponta Grossa 
Profª Drª Vanessa Bordin Viera – Universidade Federal de Campina Grande 
 
Ciências Exatas e da Terra e Engenharias 
Prof. Dr. Adélio Alcino Sampaio Castro Machado – Universidade do Porto 
Prof. Dr. Eloi Rufato Junior – Universidade Tecnológica Federal do Paraná 
Prof. Dr. Fabrício Menezes Ramos – Instituto Federal do Pará 
Profª Drª Natiéli Piovesan – Instituto Federal do Rio Grande do Norte 
Prof. Dr. Takeshy Tachizawa – Faculdade de Campo Limpo Paulista 
 
Conselho Técnico Científico 
Prof. Msc. Abrãao Carvalho Nogueira – Universidade Federal do Espírito Santo 
Prof. Dr. Adaylson Wagner Sousa de Vasconcelos – Ordem dos Advogados do Brasil/Seccional Paraíba 
Prof. Msc. André Flávio Gonçalves Silva – Universidade Federal do Maranhão 
Prof.ª Drª Andreza Lopes – Instituto de Pesquisa e Desenvolvimento Acadêmico 
Prof. Msc. Carlos Antônio dos Santos  – Universidade Federal Rural do Rio de Janeiro 
Prof. Msc. Daniel da Silva Miranda – Universidade Federal do Pará 
Prof. Msc. Eliel Constantino da Silva – Universidade Estadual Paulista 
Prof.ª Msc. Jaqueline Oliveira Rezende – Universidade Federal de Uberlândia 
Prof. Msc. Leonardo Tullio – Universidade Estadual de Ponta Grossa 
Prof.ª Msc. Renata Luciane Polsaque Young Blood – UniSecal 
Prof. Dr. Welleson Feitosa Gazel – Universidade Paulista 

 
Dados Internacionais de Catalogação na Publicação (CIP) 

(eDOC BRASIL, Belo Horizonte/MG) 

 
C569 Ciências agrárias [recurso eletrônico] : campo promissor em pesquisa 

/ Organizadores Jorge González Aguilera, Alan Mario Zuffo. – 
Ponta Grossa (PR): Atena Editora, 2019. – (Ciências Agrárias. 
Campo Promissor em Pesquisa; v. 1) 

 
 Formato: PDF 

Requisitos de sistema: Adobe Acrobat Reader. 
Modo de acesso: World Wide Web. 
Inclui bibliografia 
ISBN 978-85-7247-415-3 
DOI 10.22533/at.ed.153192006 

 
 1. Agricultura. 2. Ciências ambientais. 3. Pesquisa agrária – 

Brasil. I. Aguilera, Jorge González. II. Zuffo, Alan Mario. III. Série. 
CDD 630 

Elaborado por Maurício Amormino Júnior – CRB6/2422 
 

 
 

 
Atena Editora 

Ponta Grossa – Paraná - Brasil 
www.atenaeditora.com.br 

contato@atenaeditora.com.br 



APRESENTAÇÃO

A obra “Ciências Agrárias Campo Promissor em Pesquisa” aborda uma publicação 
da Atena Editora, apresenta seu volumem 1, em seus 23 capítulos, conhecimentos 
aplicados as Ciências Agrárias.

A produção de alimentos nos dias de hoje enfrenta vários desafios e a quebra de 
paradigmas é uma necessidade constante. A produção sustentável de alimentos vem 
a ser um apelo da sociedade e do meio acadêmico, na procura de métodos, protocolos 
e pesquisas que contribuam no uso eficiente dos recursos naturais disponíveis e 
a diminuição de produtos químicos que podem gerar danos ao homem e animais. 
Este volume traz uma variedade de artigos relacionados com o desenvolvimento de 
políticas públicas ligadas ao agronegócio, participação da mulher no campo, melhora 
de sistemas de produção de alimentos e animais, entre outros. Os resultados destas 
pesquisas vêm a contribuir no aumento da disponibilidade de conhecimentos úteis a 
sociedade, na implementação de políticas públicas direcionadas a melhorar o atuar e 
a permanência do homem no campo.

Aos autores dos diversos capítulos, pela dedicação e esforços, que viabilizaram 
esta obra que retrata os recentes avanços científicos e tecnológicos nas Ciências 
Agrárias, os agradecimentos dos Organizadores e da Atena Editora.

Por fim, esperamos que este livro possa colaborar e instigar mais estudantes e 
pesquisadores na constante busca de novas tecnologias para a área da Agronomia e, 
assim, contribuir na procura de novas pesquisas e tecnologias que possam solucionar 
os problemas que enfrentamos no dia a dia.

Jorge González Aguilera 
Alan Mario Zuffo
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CONDITION OF THE COASTAL ZONE IN THE ISLAND 
OF MARANHÃO AND THE OBSTACLES BETWEEN 

ENVIRONMENTAL MANAGEMENT AND URBAN EXPANSION

CAPÍTULO 13
doi

Daniele Costa Batalha
Universidade Federal do Paraná - UFPR, 

Graduate Program in Aquaculture and Sustainable 
Development, Palotina – Paraná.

Jackellynne Fernanda Farias Fernandes
Universidade Estadual do Maranhão – UEMA, 

Graduate Program in Fishing and Aquatic 
Resources, São Luís – Maranhão.

Caroline Lopes França
Universidade Estadual do Maranhão – UEMA, 

Graduate Program in Fishing and Aquatic 
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Nathã Costa de Sousa 
Universidade Federal do Paraná - UFPR, 
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Rafael Santos Lobato
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ABSTRACT: The coastal zone of the island 
of Maranhão since the mid-1970s already 
presented major environmental problems, 
established by the rapid and disorderly growth 
of real estate developments. The coastal biome, 
an area of ​​constant interaction between air, 
land and sea, is one of the areas of greatest 

vulnerability and visibility in the real estate 
sector, because it has natural resources that 
attract the attention of many economic sectors. 
The objective of this work is to demonstrate, 
through a bibliographical review, the intense 
modification that the coastal zone of the Island 
of Maranhão has been suffering constantly due 
mainly to the lack of infrastructure, population 
growth and urban development. Through the 
revised literature, it was possible to highlight 
the impacts that are generated due to the lack 
of planning and environmental management. 
The research carried out in the field of Agrarian 
Sciences, Environmental as to environmental 
management becomes important, because it 
deals with a gap in relation to the understanding 
of environmental changes and adds scientific 
results in relation to the modification, that the 
coastal zone of the Island of Maranhão has been 
suffering without the elaboration of Policies, 
plans, programs and participation of the civil 
society in the taking of integrated decisions in 
relation to the diverse uses of the coastal zone.
KEYWORDS: Environmental, coastal biome, 
management, society

RESUMO: A zona costeira da ilha do Maranhão 
desde meados dos anos 70 já apresentava 
grandes problemas ambientais, estabelecidos 
pelo crescimento acelerado e desordenado 
dos empreendimentos imobiliários. O bioma 
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costeiro, área de constante interação entre o ar, terra e mar, constitui umas das zonas 
de maior vulnerabilidade e visibilidade do ramo imobiliário, por apresentar riquezas 
naturais que chamam a atenção de muitos setores econômicos. Este trabalho tem por 
objetivo, demonstrar, por meio de revisão bibliográfica, a intensa modificação que a zona 
costeira da Ilha do Maranhão vem sofrendo constantemente devido, principalmente a 
falta de infraestrutura, crescimento populacional e desenvolvimento urbano. Através 
das literaturas revisadas, foi possível evidenciar os impactos que são gerados em 
função da ausência de planejamento e gestão ambiental. A pesquisa realizada no 
âmbito das Ciências Agrárias, Ambiental quanto a gestão ambiental se faz importante, 
pois se ocupa com uma lacuna em relação ao entendimento das mudanças ambientais 
e acrescenta resultados científicos em relação a modificação, que a zona costeira da 
Ilha do Maranhão vem sofrendo sem a elaboração de Políticas, planos, programas 
e participação da sociedade civil na tomada de decisões integradas em relação aos 
diversos usos da zona costeira.
PALAVRAS-CHAVE: Meio ambiente, bioma costeiro, gestão, sociedade

1 | 	INTRODUCTION

The Coastal Biome, an area of ​​constant interaction between air, land and sea, is 
currently a region of greater visibility and interest in the real estate industry, because 
it presents natural beauty that attracts the attention of many economic sectors. It is 
already common the disordered growth of urban constructions that has been installing 
in the region and, continuously transforming the natural space, provoking significant 
changes in the original coastal landscape (SILVA & LIMA, 2013).

The occupation and use of the coastal zone, due to the intense urban expansion, 
mainly influenced by the tourist points, ports, real estate market and other attractions, 
has caused great disturbances and impacts to the environment, compromising the 
vegetal and animal biodiversity directly linked to the coastal ecosystem.

According to Siqueira (2010), the coastal zone of the Island of Maranhão, since 
the 1970s, was already beginning to present major environmental problems, caused by 
the accelerated development and without any structural organization of the real estate 
developments, which were being built without having been carried out an observation 
of a master plan, more in-depth studies of the impacts that would severely transform 
coastal ecosystems, generating intense degradation, both in the land and in the sea, 
altering the water quality, loss of territory with conserved local characteristics, causing 
loss of great part of the original vegetation and the fauna that interacts with this biome.

Thus, this paper fills a gap in the lack of knowledge production in the agrarian 
and environmental sciences. Its objective is to demonstrate, through a bibliographical 
revision, the modification, that the coastal zone of the Island of Maranhão has been 
constantly suffering due, mainly to lack of infrastructure, population growth and urban 
development.
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2 | 	METHODOLOGY

The work is characterized as a bibliographic study, such as State of the Art or 
State of Knowledge. It is a genre of research that seeks an exposition about the level 
of knowledge and development of a field or issue, which seeks to know the trajectory 
of instituting a subject or theme, and its transformations throughout history (REIGOTA, 
2007). It seeks to understand the focus that researchers place on the work they 
develop, listing distinct categories and creating other approaches that clarify possible 
gaps pertaining to the production of knowledge.

The methodological process to carry out the research was developed from 
bibliographical re-readings of monographs, dissertations and articles, with content 
that served as the basis for the work's foundation, as well as image analysis for the 
comparison of the current ecosystem dynamics with the original landscape of the 
coastal strip of the Island of Maranhão.

3 | 	RESULTS AND DISCUSSIONS 

It is now common in the island of Maranhão to witness a scenario of increasing 
erosion of coastal ecosystems, degraded by the disordered anthropic action in search 
of the urban-developmental process. According to Sousa (2009), the geographic 
characteristics of the Maranhão coast represent the intense change that the coastal 
zone has been suffering, due to the instability of the landscape and urban growth in the 
areas of the continent-ocean-atmosphere interface.

 It is clearly possible to observe that the coastal zone suffers from the problem 
of pollution generated by the unsustainable population, the coastal region suffers from 
lack of a basic sanitation program to avoid the inappropriate disposal of domestic 
sewage, which chemical and biological composition of this region. According to Sousa 
(2013), the frequent occupation of real estate in the coastal zone due to urban growth, 
brings risks to the environment, as well as social impacts.

These impacts are generated due to lack of adequate planning for the occupation 
of this area, lack of observation of the city master plan, lack of infrastructure, such as 
basic sanitation, favorable housing conditions, detachment, among others. In addition 
to the environmental risks, through deforestation of green areas, restinga area, burial 
of rivers and mangroves, air pollution, among others. (SOUZA, 2009).

According to Fogliatti (2004), planning and establishing environmental 
management is important because it ensures the maintenance or improvement of the 
population's way of life without influencing the environment, mitigating the negative 
effects related to the implementation of engineering projects or other activities.

Although still often treated from a reductionist perspective, the environmental 
issue or the "civilization crisis" (ALMEIDA Jr. et al., 2007) is political and transversal 
to all human activities. Environmental management and sustainable development are 
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themes that permeate the economic, cultural and political spheres, and that refer to the 
interface between society and ecosystems (FLORIANI, 2004).

Thus, environmental management consists of a plural instrument to regulate the 
relationship between society and nature and has numerous possibilities for actions 
and results, depending on the mission and values ​​of the subject who proposes it. To 
characterize two extremes of a continuum, environmental management, on the one 
hand, can be driven to the promotion of inter and intra-generational equity, guided by a 
reconciliation between human beings and nature (PHILIPPI Jr .; BRUNA, 2004).

Both Environmental Science and environmental management deal with the 
understanding of environmental changes (BRYANT; WILSON, 1998).

The commitment to develop scientific research in the process of achieving 
more or less shared understandings and agreements that allow exchanges between 
the "individual environmental sciences" composes Environmental Science. This 
involvement can create an effective approach to environmental management that does 
not dispense with Environmental Science at different spatial scales and can contribute 
to policy formulation by promoting dialogue and interaction between generalities and 
specific contexts (NORGAARD, 1992; O'RIORDAN, 1999).

The coastal zone needs care, due to the fragile environment and the natural 
resources present, and to implement an Integrated Coastal Management Plan will 
help in the management of the coast, "promoting general norms for the environmental 
management of the coastal zone of the country, the state and of the municipality, besides 
guiding the rational use of the resources of the coastal zone in an integrated way, 
respecting its multiple uses, listening and empowering the society to participate in the 
decisions and decision making thus contributing to the quality of life of the population 
and the protection of the natural, historical and cultural heritage "(PNGC, 1988).

4 | 	CONCLUSION

	 The coastal zone of Maranhão Island has suffered excessive wear and progressive 
degradation caused by the increase in the number of real estate developments that 
have increased in a disorganized way since the 1970s, modifying the environment, 
causing the disappearance of many ecosystems that make up the coastal biome.

The research carried out in the field of Agrarian Sciences, Environmental as regards 
environmental management becomes important, since it deals with the understanding 
of the environmental changes and adds scientific results regarding the modification, 
that the coastal zone of the Island of Maranhão has been suffering.

Faced with this situation, it is necessary to promote the implementation of integrated 
strategies that involve managers and the coastal populations in a participatory manner 
and with all possible publicity, so that each sector plays its role for conservation and 
preservation aiming at sustainability between development and the well-being of the 
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coastal zone.
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