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RESUMO

A pesquisa aqui apresentada foi conduzida com a comunidade quilombola de
Pontinha, que é formada por cerca de 2.000 pessoas e esta localizada no municipio de
Paraopeba, regido central do estado de Minas Gerais, Brasil. Seus residentes tém como
principal fonte de trabalho e renda a extracdo de uma espécie de minhoca gigante, o
minhocucu (Rhinodrilus alatus), muito utilizado como isca para a pesca amadora no
Brasil. A extracdo e comercializacdo dessa espécie constituem atividades tradicionais
praticadas por pelo menos 80 anos na regido havendo conflitos sociais, ambientais e
institucionais relacionados a essa atividade.

No intuito de minimizar tais conflitos, desde o ano de 2004 vem sendo
desenvolvido um Plano de Conservacdo e Manejo para 0 minhocugu, que compreende
pesquisas socioecoldgicas voltadas ao uso sustentavel dessa espécie, envolvendo
diferentes atores sociais diretamente interessados e afetados pela atividade extrativista,
como a Universidade Federal de Minas Gerais, o Instituto Chico Mendes de Conservagéo
da Biodiversidade, o Ministério Publico do Estado de Minas Gerais, 0 Instituto Estadual
de Florestas, empresas reflorestadoras, comunidades extrativistas e fazendeiros. Dentre
os acordos firmados coletivamente para 0 manejo dessa espécie estd a suspensdo de
captura de minhocucus durante seu periodo reprodutivo, que ocorre na estacdo chuvosa,
e a busca de alternativas de trabalho e renda para os extrativistas.

Residentes da comunidade de Pontinha vislumbraram a possibilidade de utilizar
frutos de cerrado como alternativa econdémica para 0 minhocucu com destaque para o
pequi (Caryocar brasiliense), por ser abundante no territério quilombola, ter alta
produtividade e frutificar na mesma época de reproducdo do minhocucu. Iniciamos em
2012 o Projeto Pequi para analisar a viabilidade do uso deste fruto como alternativa de
renda pela comunidade, que incluiu anélise da produtividade de frutos no territério
quilombola, analise de mercado para absorcéo da producédo de produtos do pequi, 0s Usos
atuais do pequi pela comunidade, dentre outros aspectos.

Confirmada a viabilidade do uso do pequi pela sua abundancia e produtividade no
territério quilombola e pela possibilidade de escoamento da producdo iniciamos outra
fase de pesquisa que incluiu a preparacdo dos comunitarios e a implantacdo de uma
unidade produtiva. Os moradores de Pontinha envolvidos no projeto participaram de
oficinas de trabalho, cursos de capacitacdo, intercambios e de uma producao piloto. Em
2014 foi realizada a primeira oficina na comunidade sobre a producéo artesanal do 6leo
de pequi. A fim de ampliar a capacitagdo para outros comunitarios, uma vez que 0s
eventos ndo atingiam todos os participantes, foi elaborada e distribuida uma cartilha sobre
a producéo do 6leo artesanal do pequi. Em dezembro de 2015, foi feito um intercambio
de 16 comunitarios a quatro empreendimentos na regido Norte de Minas Gerais que
comercializam produtos feitos de pequi. Em 2016 aconteceram seis eventos de
capacitacdo para 0s comuntarios com 0s seguintes temas: Boas préaticas de fabricacdo e
manipulagdo de alimentos; Producdo de conserva da polpa de pequi e pequi congelado;
Producdo de castanha de pequi cristalizada; Rotulagem e promogdo comercial;
Empreendimentos econdmicos solidarios; Producdo de farofa de pequi. Os cinco
primeiros eventos ocorreram na comunidade de Pontinha e a oficina de producéo de farofa
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de pequi ocorreu durante um intercdmbio na Associacdo AMANU: Ecologia, Educacgéo
e Solidariedade, situada em Jaboticatubas, Minas Gerais. No intuito de difundir o
aprendizado proporcionado por esses eventos para 0s participantes do projeto e para
outros comunitérios foi elaborada a cartilha “Pequi, o ouro do Cerrado” contendo
informac0des detalhadas sobre os processos envolvidos no beneficiamento do pequi.

Em fevereiro de 2016 os comunitarios iniciaram uma producéo piloto de produtos
feitos com pequi em um espaco adaptado na comunidade, onde prepararam: conserva
da polpa, 6leo da polpa, castanha cristalizada e conserva mista de pequi com broto de
bambu. Em 2017 o nimero de pessoas interessadas no projeto e envolvidas na producéo
aumentou e a tendéncia € aumentar ainda mais, com o passar do tempo e com o éxito da
iniciativa. Novamente, para ampliacdo do nimero de envolvidos e divulgagdo das
formas de se trabalhar na fabricacdo dos diferentes produtos, fizemos dois videos
documentérios com verba conseguida pela parceira Universidade Federal de Minas
Gerais via Programa de Extensdo Universitaria (Proext-Mec).

Compartilhamos as informacfes levantadas e os avangos do projeto para a
comunidade de Pontinha e demais setores da sociedade por meio de rede social,
reportagem em jornais, publicacdes cientificas (papers e anais de congressos), cartilhas,
videos-documentarios, programas em emissora de televisao dos municipios de Paraopeba
e Caetanopolis, exposicdo em feiras agropecuarias e de produtos artesanais, palestras em
universidades e atividades de Educacdo Ambiental realizadas com estudantes e
professores de escolas publicas de Paraopeba e Caetanopolis.

Essa pesquisa contou com a participacao de diversos atores sociais que estiveram
envolvidos em cada passo de diferentes formas, niveis e intensidade. As informacdes
resultantes apontam que a participacdo comunitaria, aliada a tomada de decisao coletiva,
sdo caminhos viaveis na resolucdo de questdes socioambientais.



Capitulo |

Pesquisa-a¢do em uma comunidade tradicional extrativista: fases, potencialidades,
desafios e limitagdes no processo de construcdo de uma alternativa de trabalho e

renda

Resumo

A pesquisa-acdo caracteriza-se pelo envolvimento de grupos sociais no processo de
tomada de decis@es no sentido de promover maior articulacéo entre a teoria e a pratica na
producdo de conhecimento e solucdo de problemas. E nesse contexto que se desenvolve
a presente pesquisa, envolvendo uma comunidade tradicional extrativista, a comunidade
quilombola de Pontinha, que tem como principal fonte de trabalho e renda a extracdo de
uma espécie animal endémica do cerrado, o0 minhocucgu (Rhinodrilus alatus). No intuito
de minimizar os conflitos associados a captura dessa espécie e contribuir na elaboragédo
de uma alternativa de renda, o pequi Caryocar brasiliense, por ser abundante no territério
quilombola e frutificar na mesma época de reproducdo do minhocucu foi apontado como
um possivel recurso econdémico. A pesquisa compreendeu as fases de diagnostico,
planejamento, implementacdo, monitoramento e avaliacdo e contou com a participacao
de diferentes atores. Confirmada a viabilidade do uso deste fruto no territorio quilombola,
pela sua elevada abundancia, produtividade e pela possibilidade de escoamento da
producdo iniciamos outras etapas do projeto: a preparacdo dos comunitarios e a
implantacdo da unidade produtiva. Durante os anos de 2012 a 2016 foram oferecidas duas
oficinas de trabalho, cinco cursos de capacitagdo, dois intercAmbios além da formacéao de
um grupo para o inicio de uma producdo piloto. Em 2017 esta prevista a implantacdo de
uma unidade de beneficiamento de frutos na comunidade. As informagdes resultantes,
bem como as potencialidades e limitacdes para o desenvolvimento dessa pesquisa sao
aqui discutidas e apontam que a participacdo comunitéria aliada a tomada de decisao
coletiva sdo caminhos viaveis na resolucdo de questes socioambientais.

Palavras-chave: diadlogo de saberes; participacdo local; sistemas socioecol6gicos
Introducéo

A pesquisa-acdo, assim como outras metodologias participativas, surgiu com o
intuito de promover maior articulacdo entre a teoria e a pratica na producdo do
conhecimento em processos de aprendizagem social (Thiollent 2011), onde diferentes
atores participam da tomada de decisdes sobre assuntos que Ihes dizem respeito. Uma
iniciativa é considerada uma pesquisa-agdo quando existe uma atuacdo coletiva dos
integrantes na qual a participacdo ndo se resume apenas a uma consulta popular, mas
envolve constantes processos de reflexdo, analise da realidade, producdo de
conhecimentos e enfrentamento de problemas (Toledo and Jacobi 2013). A incluséo da

perspectiva da colaboracdo de diferentes atores sociais e da valoriza¢do do conhecimento
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tem sido cada vez mais reconhecida na ciéncia pelo éxito que tem gerado (Olsson 2004,
Kubo et al. 2008, Drumond et al. 2008, Williams 2011). Na pesquisa-a¢do aprende-se
fazendo e, portanto, ndo se posterga nenhuma acdo na ilusdo de que s6 se pode agir
quando se alcanga um nivel de conhecimento suficiente, especialmente quando é urgente
atuar visando melhoria ou mudanca de uma realidade.

O manejo dos recursos naturais estd incorporando uma abordagem participativa,
adaptativa e sistémica (Berkes and Folke 2000, Williams 2011) devido a necessidade de
mudanca nas formas de conducéo da pesquisa tradicional (Morin 2004, Toledo and Jacobi
2013), pois, além de aspectos especificos dos recursos a serem manejados, outros
elementos do sistema, como culturais, politicos, socioeconémicos e institucionais devem
ser considerados (Williams 2011). Em geral, nos estudos sobre manejo e gestdo de
recursos naturais, a mesma base conceitual da pesquisa-acdo € empregada, por exemplo,
no manejo adaptativo, no co-manejo participativo e na gestdo adaptativa (Moore et al.
2011, Williams 2011, Drumond et al. 2015). E nesse contexto que desenvolvemos a
pesquisa aqui apresentada, que envolve uma comunidade tradicional extrativista, a
comunidade quilombola de Pontinha. Seus residentes tém como principal fonte de
trabalho e renda a extracdo de uma espécie de oligoqueto gigante endémico do cerrado, o
minhocucu (Rhinodrilus alatus), utilizado como isca para a pesca amadora no Brasil
(Drumond et al. 2013a, 2015). Sua extracdo e comercializacdo constituem atividades
tradicionais praticadas por pelo menos 80 anos na regido Central Mineira. Varios
conflitos sociais, ambientais e institucionais relacionam-se a essa atividade, como
captura, acondicionamento e comércio ilegais, invasao de propriedades privadas e de
unidades de conservacao e uso do fogo durante a extracdo em areas de cerrado, pastagens
e silviculturas (Drumond et al. 2015).

Devido a grande importancia desta espécie como fonte de renda e as poucas
alternativas de trabalho na regido de sua ocorréncia a situacdo socioecondmica de muitas
familias extrativistas € um desafio a ser solucionado. No intuito de minimizar tais
conflitos, desde 0 ano de 2004 vem sendo desenvolvido um Plano de Conservagédo para
R. alatus, conhecido como Projeto Minhocucu!, que compreende pesquisas
socioecoldgicas voltadas ao uso e manejo sustentavel dessa espécie, envolvendo
diferentes atores sociais diretamente interessados e afetados pela atividade extrativista

(Drumond et al. 2008; 2013a). Nesse projeto constam diferentes estratégias de medio e

!Projeto Minhocucu — Projeto de pesquisa e extensdo desenvolvido pela equipe do Laboratério de
Sistemas Socioecolégicos da Universidade Federal de Minas Gerais (Drumond and Giovanetti 2011).
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longo prazo, dentre elas um acordo firmado coletivamente em 2006, que preveé, dentre
outros aspectos, a suspensdo de captura de minhocugus durante seu periodo reprodutivo,
que ocorre na estacdo chuvosa, e a busca de alternativas de trabalho e renda para os
extrativistas (Drumond et al. 2008). No ano de 2007 residentes da comunidade de
Pontinha vislumbraram, a partir de técnicas participativas, a possibilidade de utilizar
como alternativa econdmica alguns frutos de cerrado que ocorrem na comunidade, como
0 pequi, o araticum, a mangaba, a pimenta de macaco e o aragd (Guimaraes 2007). Dentre
esses frutos, o pequi Caryocar brasiliense recebeu destaque, por ser abundante no
territorio quilombola, ter alta produtividade e frutificar na mesma época de reproducéo

do minhocugu (Fig. 1).

Minhocugu Minhocugu em
“hibernando™ periodo —-—
reprodutivo Pequi

Jan Fev Mar Abr Mai Jun Jul Ago Set Out Nov Dez

2200000900@% 2

Fig. 1 Calendério sazonal elaborado durante a oficina com comunitarios de Pontinha, no
qual sdo representados 0s meses de hibernacdo e reproducdo do minhocugu e de
frutificacdo do pequi (Drumond et al. 2013b).

Vaérias atividades do Projeto Minhocugu continuaram durante 0s anos
subsequentes (Silva 2016), mas somente foram retomadas as discussfes sobre a
viabilidade do uso do pequi como alternativa de renda em dezembro de 2012, em uma
reunido com membros da comunidade de Pontinha (Apéndice 1). A partir dessa reuniao
teve inicio uma pesquisa-acdo complementar ao Projeto Minhocucgu, conhecido pela
comunidade de Pontinha como Projeto Pequi?.

Apresentamos aqui 0s passos metodolégicos, os resultados alcancados até o
momento pelo Projeto Pequi e os desafios, as potencialidades e as limitagdes encontradas
no processo de formacéao coletiva do conhecimento, conduzido entre os anos de 2012 a
2016. O objetivo desse estudo foi realizar uma pesquisa-acdo, por meio de uma

2 Projeto Pequi é o termo utilizado para designar um amplo projeto de pesquisa e extensdo envolvendo
estudo ecologicos e socioambientais sobre a viabilidade do uso do pequi (Caryocar brasiliense) como uma
alternativa de renda para os moradores da comunidade quilombola de Pontinha em Minas Gerais.

12



abordagem participativa, visando o uso do pequi como alternativa de renda ao

extrativismo do minhocugu, principalmente durante seu periodo reprodutivo.

Metodologia
Area de estudo

O Projeto Pequi foi conduzido no remanescente de quilombo de Pontinha, inserido
em uma area legalmente protegida no cerrado (PNAP 2006), o segundo maior bioma
brasileiro, que ocupa cerca de 22% do territério nacional (Ratter et al. 1997). Devido ao
seu alto endemismo (Klink and Machado 2005) e elevado grau de degradacdo, o cerrado
é considerado um hotspot para a conservacao da biodiversidade (Mittermeier et al. 2004).
A comunidade de Pontinha, formada por cerca de 2.000 pessoas com descendéncia negra
em sua maioria, estd localizada no municipio de Paraopeba, mesorregido metropolitana
de Belo Horizonte, Minas Gerais. Em 2005 a comunidade foi reconhecida como
remanescente de quilombo pela Fundagao Palmares (processo n°01420.001221/2004-59)

sendo a area protegida de cerrado mais extensa do municipio de Paraopeba.

Passos da pesquisa-acao

A pesquisa-acdo compreende as fases de diagndstico, planejamento,
implementacdo, monitoramento e avaliagdo (Fig. 2) e conta com a participagdo de

diferentes atores.

Passo A
Diagnéstico
\ J
' ™ ' - -
Passo E Passo B
Avaliagdo Planejamento
\ _ I ,,/" \\k - - ,,/"
a8 - N ' - i
Passo D Passo C
Monitoramento |mp|ementagéo
N J | J

Fig. 2. Passos da pesquisa-acdo. Adaptado de Drumond et al. (2008).
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O passo A envolve um diagnostico para a avaliacdo das condicGes socioecoldgicas
do local estudado. No passo B é realizado o planejamento das agdes e atividades a serem
desenvolvidas a partir dos resultados obtidos no diagnéstico. O passo C compreende a
implementacao das a¢Ges planejadas, que sdo monitoradas no passo D. O passo E envolve
a avaliacdo dos resultados alcancados e a analise do aprendizado, visando fundamentar
as mudancas necessarias ao desenvolvimento do projeto. Esses passos se repetem a
medida que o processo € monitorado e avaliado sendo, portanto, ciclico. Na pesquisa aqui
apresentada desenvolvemos todos os passos do ciclo. A avaliacéo foi feita em todas fases,
pois a cada acdo produzida houve uma reflexdo critica e sistematica, que nos conduziu ao
planejamento e execucdo de novas ag¢des, consistindo entdo em um ciclo de agédo-reflexéo.
Cada passo envolveu varias etapas, promoveu aprendizados e permitiu o ajustamento das
atividades com a comunidade, aprimorando cada vez mais a qualidade da pesquisa e da
acao.

Para o levantamento das informagfes junto aos moradores da comunidade de
Pontinha e demais atores envolvidos na cadeia do pequi como extrativistas, comunitarios
e comerciantes foram incorporadas diferentes ferramentas a pesquisa, como entrevistas
semiestruturadas e abertas, observacdo participante, travessia, calendario sazonal,
apresentacdo de slides e oficinas de planejamento participativo (Drumond et al. 2008). O
desenvolvimento da pesquisa foi adaptativo e, portanto, as técnicas utilizadas evoluiram
a medida que o trabalho se desenvolveu. Durante o diagndstico e o planejamento
utilizamos diferentes fontes de informacdo, descritas de forma mais detalhada nos
capitulos 11, 11l e IV deste trabalho o que possibilitou em varios momentos analises a
partir da triangulacéo de dados (Drumond et al. 2009). Para alinhar conceitos e legitimar
as informacdes levantadas durante os passos A, B e C realizamos 14 reunibes com
membros da comunidade (Apéndice II). Nas oficinas de planejamento utilizamos
elementos visuais no intuito de promover a participacao e auxiliar na mediag¢ao (Drumond
et al. 2009).

As informacdes sobre C. brasiliense (pequi) incluiram estudos ecoldgicos sobre
densidade, produtividade e ameagas a espécie, além de informagdes sobre caracteristicas
fisicas dos frutos. Esse esforco serviu para avaliarmos a viabilidade do uso econémico do
pequi e subsidiar as boas praticas de manejo da espécie. A participacdo dos comunitarios
foi de suma importancia em todas as fases do diagndstico, principalmente para a
compreensdo dos limites do territorio quilombola e no desenvolvimento dos estudos

etnoecoldgico e sobre a ecologia populacional do pequi.
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Compartilhamos as informacfes levantadas e 0s avangos do projeto para a
comunidade de Pontinha e demais setores da sociedade por meio de rede social
(Facebook®), reportagem em jornais (ICMBio em Foco e A Folha de Paraopeba),
publicacGes cientificas (papers e anais de congressos), cartilhas, videos-documentarios,
programas em emissora de televisdo dos municipios de Paraopeba e Caetandpolis,
divulgacdo em banners, exposicdo em feiras agropecuarias e de produtos artesanais,
palestras em universidades e na Empresa de Assisténcia Técnica e Extensdo Rural do
estado de Minas Gerais (EMATER-MG) e atividades de Educacdo Ambiental realizadas
com estudantes e professores de escolas publicas do municipios de Paraopeba e

Caetandpolis (Apéndices | e II).

Resultados e discussao
Passo A — Diagnostico e envolvimento comunitario

A insercdo de pesquisadores da Universidade Federal de Minas Gerais (UFMG) e
de uma Organizacdo Ndo Governamental (Instituto Sustentar?) na comunidade Pontinha
jaacontecia desde 2004, por meio do Projeto Minhocugu. Isso facilitou a consolidagéo de
relagdes de confianca e a conducdo do Projeto Pequi, que se iniciou em 2012.

A partir da demanda dos comunitarios sobre alternativas de renda, em setembro
em 2012 foi retomada a discusséo sobre o uso de frutos do cerrado, em reunido com 14
moradores de Pontinha (Apéndice I). O enfoque dado ao pequi e ndo a outras espécies
partiu inicialmente dos pesquisadores, devido a aparente abundancia de pequizeiros no
quilombo, pela correspondéncia entre o periodo de frutificacdo do pequi com a
reproducdo dos minhocucus, e por esses frutos e seus derivados ja terem aceitacdo no
mercado regional, estadual e nacional. Como a comunidade é grande, a mudanca de
integrantes nas reunides foi uma das dificuldades que verificamos durante o
desenvolvimento do projeto, principalmente para a formacao inicial de um grupo central
de trabalho. Além disso, o interesse a respeito do projeto ndo era manifestado apenas nas
reunides, mas em outros encontros informais na comunidade (escola, praga, associa¢ao

comunitaria) e durante as visitas dos pesquisadores as residéncias.

3 Pagina do facebook: Projeto Minhocugu & Projeto Pequi

4Instituto Interdisciplinar de Estudos e Pesquisas em Sustentabilidade (Instituto Sustentar) é uma ONG
(Organizagdo Nao Governamental sem fins lucrativos e econdmicos) voltada a promocgao e implementagao
do desenvolvimento sustentavel por meio de praticas cientificas e socioeducacionais.
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Ao ser reafirmado o interesse em utilizar o pequi como alternativa de renda
iniciamos uma discuss@o sobre 0 que seria necessario entender antes de usar o pequi em

maior escala. Para tanto, algumas perguntas foram levantadas pelos pesquisadores:

- A comunidade conhece o0 pequizeiro?
- Quais sdo os usos locais do pequi®?
- Qual a disponibilidade de pequizeiros e de seus frutos no territorio quilombola?

- Existem mercados na regido que possam absorver produtos derivados do pequi?

Verificamos que a comunidade conhecia o pequizeiro e que utilizava seus frutos
somente para consumo local (Pinto et al. 2016). Além disso, pouco se sabia sobre os locais
na regido para o escoamento de uma possivel producéo de derivados do pequi. A partir
dessas informacdes constatamos a necessidade de realizar um diagnostico nas areas de
etnoecologia, ecologia populacional e dindmicas de comercializacdo para auxiliar no
entendimento de tais lacunas.

Em janeiro de 2013 iniciamos a pesquisa etnoecoldgica que consistiu em levantar
informac@es acerca do conhecimento dos moradores de Pontinha a respeito de aspectos
ecoldgicos de C. brasiliense e seus usos pela comunidade. Nesse momento houve um
maior envolvimento dos pesquisadores com o0s comunitarios, propiciado pelas
metodologias utilizadas, tais como entrevistas, travessia e observacdo participante
(Albuquerque et al. 2008). Também foi possivel compreender melhor a relacdo dos
moradores com 0s recursos do cerrado, discutir e sanar dividas sobre a pesquisa e
registrar os anseios e as expectativas dos comunitarios sobre o Projeto Pequi. A cada
contato explicavamos os propdésitos da pesquisa e percebiamos que alguns comunitarios
tinham interesse em falar sobre o que sabiam, principalmente sobre a relacdo deles com
0 cerrado e o pequi. Outros moradores ndo entendiam a necessidade das pesquisas, e com
isso achavam que o levantamento de dados era apenas para um estudo académico.

Os resultados da pesquisa etnoecoldgica estdo descritos no capitulo 11 (Pinto et al.
2016). A devolucéo dessas informagdes para a comunidade ocorreu por meio um video
documentério “A Pontinha e 0 Pequi®’ e uma cartilha educativa “O pequi e os pequizeiros

na comunidade de Pontinha” (Drumond et al. 2013b) apresentados em reunido realizada

> Utilizamos o termo pequi para designar o fruto do pequizeiro.

6 Video-documentario A Pontinha e 0 Pequi com duragéo de 12 minutos contendo informagdes dos préprios
comunitdrios de Pontinha sobre o cerrado e o pequi. Link para  acesso:
https://www.youtube.com/watch?v=PQNxBt09g6k

16



em julho de 2013 (Apéndice 1), onde estavam presentes, além dos comunitarios,
funcionérios da Floresta Nacional de Paraopeba (FLONA). Nessa ocasido foi possivel
validar as informagdes obtidas na pesquisa, relembrar as outras atividades previstas no
diagnostico e definir as proximas etapas do projeto. Alguns moradores estavam ansiosos
para aprender outras possibilidades de uso do fruto, em especial sobre a producéo do 6leo
artesanal da polpa do pequi, e uma oficina com esse fim foi sugerida.

Paralelo ao estudo etnoecoldgico, outras duas pesquisas de diagnostico foram
realizadas. Uma delas compreendeu um estudo sobre a estrutura populacional e a
produtividade de C. brasiliense no cerrado do territério quilombola e a outra abordou
dindmicas de comercializacdo do pequi na regido do presente estudo, bem como as
politicas publicas de amparo ao extrativismo, transformagdo e comercializacdo de
produtos da sociobiodiversidade do cerrado. Os resultados desses trabalhos estdo nos
capitulos 111 e IV respectivamente e foram apresentados para 0s comunitarios nas reunides

de preparacdo das oficinas e nos cursos de capacitacao (ver passo C).

Passo B - Planejamento das acGes

As acbes do Projeto eram planejadas a partir da sistematizacdo das diferentes
opiniBes, sugestbes e reacbes da comunidade, registrados durante as 14 reunides
realizadas de setembro de 2012 a dezembro de 2016 (Apéndice I1). Sempre que necessario
retomavamos nas reunides 0s motivos pelos quais as pesquisas de diagndstico foram
conduzidas, relembrando os resultados ja alcancados e a estratégia de geracédo de trabalho
e renda prevista no plano de manejo do minhocugu. Ap6s verificada a viabilidade do uso
do pequi na comunidade, surgiram novas demandas como, por exemplo, a oferta de cursos
de capacitacdo em outros usos do pequi, organizacdo para o trabalho coletivo e a
necessidade de um local na comunidade para o beneficiamento de frutos.

Para a realizacdo das novas a¢Ges nos comprometemos com 0S comunitarios a
elaborar e submeter propostas para captacao de recursos, via UFMG e Instituto Sustentar.
A parceria com essa ONG foi essencial para evitar que a continuidade do projeto fosse
interrompida em algum momento e para ampliar as possibilidade de captagdo de recursos
de outras fontes financiadoras’. Os projetos aprovados permitiram a implementacéo do

Passo C, descrito a sequir.

7 Editais acessados: 2015 - Programa Pequenos Projetos Ecossociais (PPP-Ecos) sob administragdo do
Instituto, Sociedade, Populacdo e Natureza (ISPN) e em 2016 - Dedicated Grant Mechanism for Indigenous
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Passos C - Implementacéo

Ap0s o0s passos A e B iniciamos a fase mais pratica do projeto que incluiu, até o
momento, oficinas de trabalho, cursos de capacitagéo, intercdmbios e o inicio de producéo
piloto (Apéndice I e Il). Os temas e os conteudos abordados nessas atividades foram
previamente discutidos em reunido, no intuito de atender as necessidades e perspectivas
da comunidade. Em 2014 foi realizada a primeira oficina sobre a producéo artesanal do
0leo de pequi na FLONA de Paraopeba. A atividade foi ministrada por uma moradora
residente no distrito de Sdo José da Lagoa, localizado no municipio de Curvelo, que ja
produz 6leo de pequi ha mais de 30 anos. Como nem todos os moradores participaram da
oficina, no intuito de auxiliar na replicacdo da técnica para outros comunitarios, foi
elaborada uma cartilha sobre a producéo do 6leo artesanal do pequi (Drumond et al. 2014)
(Apéndice I).

Considerando a possibilidade de, no futuro, a comercializacdo dos produtos do
pequi ser feita na comunidade por meio de uma cooperativa, e pelo fato dos comunitarios
demandarem mais conhecimento sobre as vantagens e as dificuldades desse tipo de
empreendimento em dezembro de 2015, foi feito um intercambio de 16 comunitarios a
quatro empreendimentos que beneficiam o pequi na regido Norte de Minas Gerais.
Visitamos a Cooperativa dos Agricultores Familiares e Agroextrativistas Grande Sertdo;
a Cooperativa dos Produtores Rurais e Catadores de Pequi de Japonvar — COOPERJAP;
a Associacdo dos Usuarios da Sub-bacia do Rio dos Cochos — ASSUSBAC e o
estabelecimento comercial de uma agricultora familiar, que além de cooperada da
Cooperativa dos Pequenos Agroextrativistas de Pandeiros (COPAE) tem uma marca
prépria para seus produtos - PEQUITINA. Apos esse intercdmbio, 0s comunitarios viram
a necessidade de se capacitar mais, antes de pensar em estabelecer uma cooperativa.
Assim, em janeiro de 2016 aconteceram seis eventos de capacitacdo com 0s seguintes
temas:

e Boas praticas de fabricacdo e manipulacdo de alimentos;
e Producdo de conserva da polpa de pequi e pequi congelado;
e Producdo de castanha de pequi cristalizada;

e Rotulagem e promocéo comercial;

Edital: Peoples and Local Communities (DGM-Brasil) sob administracdo do Centro de Agricultura
Alternativa do Norte de Minas (CAA/NM).
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e Empreendimentos econémicos solidérios;

e Producdo de farofa de pequi.

Todos cursos foram realizados com recursos de projetos via PPP-Ecos e Proext-
Mec®. Os cinco primeiros eventos ocorreram na comunidade de Pontinha. A oficina de
producdo de farofa de pequi ocorreu durante um intercdmbio na Associagdo AMANU:
Ecologia, Educacdo e Solidariedade, situada em Jaboticatubas, Minas Gerais. Nessa
visita cinco comunitarios de Pontinha, além de aprender a produzir a farofa de pequi,
conheceram a feira agroecoldgica da cidade, onde agricultores familiares da regido
vendem seus produtos (Apéndice I). No intuito de difundir o aprendizado proporcionado
por esses eventos para os participantes foi elaborada a cartilha “Pequi, o ouro do
Cerrado” contendo informagdes detalhadas sobre os processos envolvidos no
beneficiamento do pequi (Apéndice 1) (Drumond et al. 2016).

Em fevereiro de 2016, ap6s a realizacdo dos eventos de capacitacdo e do
intercambio na regido norte de Minas Gerais, seis comunitarios iniciaram uma producdo
piloto de produtos feitos com pequi em um espaco adaptado na comunidade, onde
prepararam: conserva da polpa, 6leo da polpa, castanha cristalizada e conserva mista de
pequi com broto de bambu. Uma unidade de beneficiamento para o pequi e outros frutos
sera implantada na comunidade de Pontinha, em 2017.

Durante a pesquisa etnoecoldgica e também nas reunides, foi manifestado o
interesse em aprender a produzir mudas de pequi, tanto para o plantio na comunidade
quanto para a comercializacdo. No entanto, 0s comunitarios ressaltaram que as técnicas
que eles conheciam eram complexas ou que demandavam investimento financeiro e
tecnoldgico sendo pouco viaveis para a realidade da comunidade. Assim, em janeiro de
2014 iniciamos um estudo sobre germinacdo de sementes de pequi utilizando técnicas
simples, sem a utilizacdo de insumos sintéticos. Os resultados desse estudo estdo no
capitulo V e a devolucdo das melhores técnicas para a comunidade sera feita durante a
safra de 2017.

8 Programa de Extensdo Universitaria do Ministério da Educacao.
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Comunicacao com a sociedade

Os resultados gerados nos passos A, B e C foram divulgados para a comunidade
de Pontinha e para a sociedade por meio de dois videos-documentarios®, contendo
depoimentos dos préprios comunitarios. O primeiro aborda a relacdo dos moradores de
Pontinha com o Cerrado e o pequi e 0 segundo sobre a experiéncia de produgéo e
comercializacdo dos produtos elaborados a partir do pequi. Em 2015 e 2016 os
comunitarios tiveram a oportunidade de conhecer a participar de eventos ° voltados a
divulgacdo e comercializacao de produtos artesanais e da agricultura familiar.

As trés cartilhas produzidas (Drumond et al. 2013b; 2014 e 2016) foram
distribuidas para todos os comunitarios. Utilizamos a primeira delas “O pequi e os
pequizeiros na comunidade de Pontinha” junto com a cartilha do minhocugu “Minhocugu:
conservacdo e sustentabilidade (Drumond and Giovanetti 2011) (Apéndice 1) em
atividades educativas envolvendo dindmicas ludicas aplicadas em 11 escolas publicas de
Paraopeba, CaetanoOpolis e distrito de Sdo José da Lagoa, no municipio de Curvelo.
Contemplamos um total de 1760 estudantes do ensino infantil ao médio nessas atividades
(Gomes 2016). Posteriormente, professores dessas escolas participaram de um curso de
Educacdao Ambiental desenvolvido pela equipe do Projeto Pequi, realizado em junho de
2016 na FLONA de Paraopeba (Apendice ).

Passos D e E — Monitoramento e Avaliagéo

O monitoramento do processo esta sendo feito durante o desenvolvimento das
acoes e nas diferentes fases do Projeto, visando alimentar o ciclo. Na avaliacdo refletimos
sobre nossas licdes aprendidas e indicadores, sistematizados nos itens abaixo, referentes
as potencialidades (ou pontos positivos), desafios e limitagdes. A avaliacdo final do
primeiro ciclo ainda ndo foi feita, pois o projeto estd em andamento e o éxito da producéo
com a instalagdo da unidade de beneficiamento sera feita ap6s a safra 2017-2018.

Potencialidades

O extrativismo C. brasiliense € favorecido pela sua disponibilidade dentro do

territério quilombola o que pode reduzir conflitos, com proprietarios rurais, recorrentes

Videos: A Pontinha e o Pequi’ e Uma Pontinha de Sabores (com duragdo de 9 minutos. Link para acesso:
https://www.youtube.com/watch?v=GJzLgFhK1SQ)

OEventos: Feria de produtos artesanais de Caetandpolis (2016); Feira de Agricultura Familiar de Minas
Gerais (AgriMinas/2015); Exposicdo Agropecudria e Industrial de Sete Lagoas (Exposete/2016) e Feira
Agroecologica da UFMG (2016).
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em atividades extrativistas. A coleta e o beneficiamento do pequi séo atividades que
permitem a insercdo de jovens, adultos, idosos e com isso ndo estratifica a participagao
dos comunitarios. Desde o inicio do Projeto Pequi contamos com a participacdo da
comunidade escolar de Pontinha que em diferentes ocasifes cedeu a escola para a
realizacdo de oficinas, reunides e cursos. Essa contrapartida favoreceu a integracdo e
participacdo de mais comunitarios no projeto, uma vez que o deslocamento para outros
locais fora de Pontinha é dispendioso e demorado e também pelo fato dos moradores
perceberem o espacgo escolar como um ambiente neutro com relacdo ao Projeto e outras
a questdes da comunidade.

A formacdo de um grupo de trabalho e o interesse em se envolver na produgéo
piloto em 2016, buscando um espaco temporario de beneficiamento na comunidade e o
aumento do namero de interessados, que passou de seis pessoas para 16, na safra de 2017
sdo indicadores de éxito do projeto. No ambito econdmico, a apresentacao dos produtos
elaborados em 2016 em feiras e eventos regionais também é um indicador de autonomia
e interesse em difundir o que produzem. Pelas informacdes que obtivemos, essa foi a
primeira iniciativa de trabalho e comercializacdo em grupo. Sob uma perspectiva
ambiental, também ¢é fato positivo a coleta apenas de pequis caidos no chdo e a
disponibilizagdo de frutos para a fauna (Oliveira 2009, Rodrigues 2014) no intuito de
minimizar os impactos do extrativismo sobre as populacdes de C. brasiliense. Em
Pontinha continuaremos a realizar junto aos comunitarios o monitoramento de possiveis
impactos do extrativismo sobre C. brasiliense.

O acesso a novos mercados como feiras e eventos regionais possibilitou aos
comunitarios além da vivéncia do trabalho em grupo, a divisao de tarefas e atribuicdo de
responsabilidades e a descoberta de habilidade individuais, pontos fundamentais de serem
trabalhados antes de se consolidar um empreendimento coletivo como, por exemplo, uma
cooperativa.

A equipe de trabalho do Projeto Pequi esteve envolvida em todas as fases do
projeto e ndo somente na fase de diagndstico o que fortaleceu as relacfes de confianca
entre equipe e comunidade. O uso e a comercializagdo do pequi sdo incentivados por
politicas puablicas, muitas delas com acesso prioritario por comunidades tradicionais
conforme detalhado no capitulo 1V. A parceria do Projeto com outras instituicdes, em
especial o Instituto Sustentar, favoreceu o desenvolvimento e andamento do projeto ao
fornecer de subsidios para os estudos ecoldgicos e de mercados; materiais para divulgacao

popular e cientifica; atividades educativas valorizando o cerrado; experimentos com
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mudas de pequi e oficinas de capacitacdo que constituiram importantes acdes para a
viabilizacdo do uso do pequi como alternativa de renda.

A aprovacdo de recursos financeiros para a instalagdo de uma unidade de
beneficiamento constituiu um importante passo dentro do projeto, pois a auséncia dessa
unidade, embora ndo impedisse o beneficiamento do fruto, poderia restringir o volume e
a qualidade da producéo e desestimular o trabalho coletivo. Espera-se que o grupo de
comunitarios se amplie ainda mais, 0o que vai gerar novas demandas de espaco e de
mercado e trazer maior valorizacao do pequi e de outros frutos do cerrado que possam ser

beneficiados.

Desafios e limitacfes

A fragilidade da organizagéo social da comunidade limitou a formagdo de um
grupo central desde o inicio do projeto, o que também foi limitado pela instabilidade de
participantes durante os diferentes eventos e por divergéncias entre membros da
comunidade. Por outro lado, era de se esperar que 0s comunitarios se envolvessem mais
nas fases préticas do ciclo do projeto (Passo C), como o ocorrido, devido ao seu interesse
direto na producdo como uma alternativa de renda. A fase de diagndstico pode
desestimular a participacdo social, por ndo ter resultados praticos em curto prazo. No
entanto, constitui um passo essencial em iniciativas de uso sustentavel de recursos
naturais, como de frutos do cerrado. Esses fatores provocaram, de forma positiva, a
adequacao metodolodgica e a necessidade de mediacdo de conflitos de interesse, tornando
0 processo mais moroso e complexo, o que é perfeitamente previsivel na pesquisa-acdo
(Morin 2004; Thiollent 2011).

A auséncia de uma experiéncia prévia na comunidade com o trabalho coletivo
implicou em maior tempo da equipe dedicado a esse processo, fato que em varios
momentos gerou ansiedade por parte da comunidade. O afastamento do quilombo em
relacdo a area urbana (10 km de Paraopeba) e 0 acesso a comunidade por estrada de terra
podem dificultar o escoamento dos produtos do extrativismo. Para que o transporte ocorra
de forma a ndo impedir que esta e outras iniciativas possam ser realmente alternativas de
renda e trabalho, a comunidade deve se organizar de forma a construir novas politicas de
apoio local, tanto publicas quanto privadas. O envolvimento com EMATER, Prefeitura,
Secretarias de Estado, como a Superintendéncia de Povos e Comunidades Tradicionais e

empresas que ja atuam no territorio séo possibilidades para sanar tais dificuldades. O
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Ministério Publico Estadual, por meio da Comarca de Paraopeba, pode ser outro parceiro
para que o sistema de acesso a comunidade possa ser melhorado. A UFMG e o Instituto
Sustentar poderdo também auxiliar na busca de melhorias e novas parcerias, mas sempre
tendo em vista a autonomia da comunidade para o desenvolvimento de seus projetos, o
que ja& vem sendo trabalhado nos eventos de capacitacdo e organizacdo da equipe de

trabalho e da associagcdo comunitaria.

Consideracoes finais

A partir das reflexfes aqui expostas evidenciamos um processo de construgdo
coletiva de saberes, o desenvolvimento de préaticas pautadas na realidade local e a busca
de solucGes participativas para um problema, baseando-se em uma grande variedade de
representacdes e abordagens tedrico metodologicas. Apresentamos que € possivel o
enfrentamento e a resolucao de questdes socioambientais em uma perspectiva de pesquisa
aliada a acdo, que integre os diversos atores sociais na construcdo coletiva de uma

alternativa de renda.
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Apéndice |

Atividades do Projeto Pequi realizadas com os comunitérios de Pontinha durante os anos
de 2012 a 2016.

Reunides:

A) Reunido realizada em setembro de 2012 para discussdo sobre o uso do pequi como
alternativa de renda.

B) Reunido realizada em julho de 2013 para apresentacdo dos resultados do estudo
etnoecoldgico e para a defini¢cdo dos proximos passos do projeto.

(A) (B)

C) Reunido com comunitérios realizada em 2013 para apresentagdo da cartilha: O pequi
e 0s pequizeiros na comunidade de Pontinha. D) Capa da cartilha: O pequi e 0s
pequizeiros na comunidade de Pontinha (Drumond et al. 2013).

0 PEQHL

e 00 Peguizenss na comunidade
de Pontintia
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Oficinas:

A) Oficina de producdo artesanal do 6leo de pequi. B) Capa da cartilha sobre producéo
artesanal de 6leo de pequi (Drumond et al 2014).

AFBESANAL,

Intercambios: (B)

Visita dos comunitarios em empreendimentos da regido Norte de Minas Gerais. A) Visita
realizada na cooperativa Grande Sertdo. B) Visita realizada na Cooperativa dos
Produtores Rurais e Catadores de Pequi de Japonvar - COOPERJAP.

(A) : r a - - =
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Oficinas:

A) Oficina de producéo de conserva da polpa de pequi (2016).

(A)

(B)
C) Oficina de producéo de farofa de pequi realizada durante o intercambio na associagéo
AMANU (2016).

(©)
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Cursos:

A) Participacdo dos comunitarios em curso sobre rotulagem de produtos e promocao
comercial. B) Curso sobre empreendimentos econdmicos solidarios (2016).

(A) (B)

Comercializagao:

A) Participacdo de comunitarios de Pontinha na feira de produtos artesanais de
Caetanopolis, Minas Gerais (2016).

29



Atividades de Educacdo Ambiental (EA):

A) Dinamicas ludicas para a divulgacdo das cartilhas (Pequi e Minhocugu) para
estudantes de escolas publicas (2015) e B) curso de EA ofertado, pela equipe do
Projeto, para professores da rede publica de Caetandpolis e Paraopeba, MG (2016).

Cartilhas:

Capas das cartilhas: A) Pequi: saboreando o ouro do Cerrado (Drumond et al. 2016) e
B) Minhocucu: Conservacao e Sustentabilidade (Drumond & Giovanetti 2011).

Conservagio e Sustentabilidade
oo 00 |00 00 | 00 ©O |©0C ©O
00 00 |90 00 |00 00 |00 00
00 00|99 00 |00 00 |00 0O
oo 00 (22 90 | 20 Q0 |00 o0
oo 00 |00 ©0 | 0o oo |co cO
00 ©o |00 00 |00 0o {OO OO
00 00 |00 00 |00 0O [CO 0o
00 og |00 00 [00 ©0 [ g0 0O
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Apéndice Il

Reunides, eventos de comunicacao, discusséo e planejamento do Projeto Pequi

Evento Data Namero de Setores Local
participantes participantes
Moradores da
1. Reunido 14 de setembro 14 Comunidade Sede da associacdo
de 2012 Quilombola de comunitaria
Pontinha de Pontinha
Equipe Projeto
Pequi*
Moradores da Sede da associacdo
2. Reunido 3 de agosto de 5 Comunidade comunitaria
2013 Quilombola de de Pontinha
Pontinha
Equipe Projeto Pequi
Representante do Instituto de Ciéncias
Reunido interna 15 de outubro 3 Ncleo do Pequi e Bioldgicas - UFMG
de 2013 Equipe Projeto Pequi
Divulgacéo da Sede da associacdo
Cartilha 2013 5 Equipe Projeto Pequi comunitaria
O pequi e 0s de Pontinha
pequizeiros na
comunidade de
Pontinha
Moradores da
Oficina de Oleo 10 de maio de 15 Comunidade Floresta Nacional de
Artesanal de 2014 Quilombola de Paraopeba
Pequi Pontinha
Oficineira de S&o
José da Lagoa
Equipe Projeto Pequi
Representantes da
3. Reunido 16 de maio de 6 Floresta Nacional de Floresta Nacional de
2014 Paraopeba Juiza da Paraopeba
Comarca de
Paraopeba Escrivd
Equipe Projeto Pequi
Reportagem no 5 de junho de - Jornal do ICMBIo
jornal do ICMBIo 2014 Equipe Projeto Pequi
sobre a oficina de
6leo de pequi
Divulgacéo 8 de setembro 202 Alunos da Escola Associacdo de
Cartilhas nas de 2014 Municipal Doutor Moradores da
escolas Tedfilo Nascimento  Comunidade Quilombola
Equipe Projeto Pequi de Pontinha
Moradores da Associacao de
Divulgacdo do video 29 de setembro 5 Comunidade Moradores da
“A Pontinhae o de 2014 Quilombola de Comunidade Quilombola
Pequi” Pontinha de Pontinha
Equipe Projeto Pequi
Moradores da
13 Comunidade Associacdo de
4. Reunido 13 de dezembro Quilombola de Moradores da
de 2014 Pontinha
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Equipe Projeto Pequi

Comunidade Quilombola
de Pontinha

Moradores da

Comunidade Associacao de
Quilombola de Moradores da
5. Reunido 27 de fevereiro 20 Pontinha Comunidade Quilombola
de 2015 Equipe Projeto Pequi de Pontinha
Fiscal da SEPPIR
Representante da
OCIP
Equipe UFMG Escola Municipal Doutor
6. Reunido 8 de abril de 6 Diretora E. M. Dr. Teofilo Nascimento
2015 Teofilo Nascimento
Divulgacéo 67 Alunos da Escola Escola Municipal
Cartilhas / 20 de maio de Municipal Américo Américo Vaz da Silva
Educacao 2015 Vaz da Silva
Ambiental Equipe Projeto Pequi
Divulgacéo 198 Alunos da Escola Escola Municipal
Cartilhas / 28 de maio de Municipal Américo Américo Vaz da Silva
Educacéo 2015 Vaz da Silva
Ambiental Equipe Projeto Pequi
Divulgacéo 3 de junho de 115 Alunos da Escola Escola Municipal
Cartilhas / 2015 Municipal Coronel Coronel Caetano
Educacéo Caetano Mascarenhas Mascarenhas
Ambiental Equipe Projeto Pequi
Alunos da Escola
Divulgacéo 24 de junho de 126 Estadual Professora Escola Estadual
Cartilhas / 2015 Célia Maria Barbosa Professora Célia Maria
Educacéo Equipe Projeto Pequi Barbosa
Ambiental
Moradores da
7. Reunido 2 de julho de 14 Comunidade Escola Municipal Doutor
2015 Quilombola de Tedfilo Nascimento
Pontinha
Equipe Projeto Pequi
Morador da
8. Reunido 28 de julho de 5 Comunidade Floresta Nacional de
2015 Quilombola de Paraopeba
Pontinha
Equipe Projeto Pequi
Moradores da
Curso SENAR 18a20de 17 Comunidade
agosto de 2015 Quilombola de Escola Municipal Doutor
Pontinha Tedfilo Nascimento
Consultora SENAR
Captadora de
demandas Sindicato
Rural de Paraopeba
Equipe Projeto Pequi
Moradores da
Intercambio 22 de agosto de 5 Comunidade Feira AGRIMINAS
2015 Quilombola de Serraria Souza Pinto -
Pontinha BH
Equipe Projeto Pequi
Alunos do Centro
Divulgacéo 8 de setembro 139 Educacional Tia Centro Educacional Tia
Cartilhas / de 2015 Mirinha Mirinha - Caetandpolis
Educacéo Equipe Projeto Pequi
Ambiental
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Criancas da Creche

Divulgacéo 16 de setembro 199 Municipal Elza Creche Municipal Elza
Cartilhas / de 2015 Moreira Lopes Moreira Lopes
Educacao Equipe Projeto Pequi
Ambiental
24 de setembro Alunos da Escola
Divulgacéo de 2015 246 Municipal Sabino de  Escola Municipal Sabino
Cartilhas / Paula Freitas Equipe de Paula Freitas
Educacéo Projeto Pequi
Ambiental
Alunos da Escola
Divulgagéo 28 de setembro 86 Municipal José Lucas  Escola Municipal José
Cartilhas / de 2015 Figueiredo Equipe Lucas Figueiredo
Educacéo Projeto Pequi
Ambiental
Divulgacéo 7 de outubro de Alunos da Escola
Cartilhas / 2015 103 Padre Augusto Horta Escola Padre Augusto
Educacéo Equipe Projeto Pequi Horta
Ambiental
Alunos da Escola
Divulgacéo 22 de outubro 162 Municipal Olivia Escola Municipal Olivia
Cartilhas / de 2015 Dalle Mascarenhas Dalle Mascarenhas
Educacéo Equipe Projeto Pequi
Ambiental
Moradores da
Intercdmbio 11a13de 14 Comunidade Cooperativas e
dezembro de Quilombola de associacles na regido
2015 Pontinha Norte de Minas - MG
Equipe Projeto Pequi
Moradores da
Producéo piloto Janeiro de 2016 6 Comunidade Comunidade de
Quilombola de Pontinha, Paraopeba
Pontinha
Equipe Projeto Pequi
Moradores da
Oficina Polpa em 15a17 de 31 Comunidade Escola Municipal Doutor
Conserva janeiro de 2016 Quilombola de Tedfilo Nascimento
Pontinha
Consultor
Equipe AMANU e
Sustentar
Moradores da Unidade de
9. Reunido 17 de fevereiro 7 Comunidade Beneficiamento do Pequi
de 2016 Quilombola de em Pontinha
Pontinha (Espaco provisorio)
Equipe Projeto Pequi
Moradores da
Oficina Castanha de 27 e 28 de 12 Comunidade Escola Municipal Doutor
Pequi fevereiro de Quilombola de Teofilo Nascimento
2016 Pontinha
Equipe Projeto Pequi
Moradores da AMANU
Oficina de produgéo 13e 14 de 5 Comunidade
de farofa de pequi marco de 2016 Quilombola de
Pontinha
Equipe Projeto Pequi
5 Secretaria de Cultura  Secretaria de Educacéao

10. Reunido

01 de marco de
2016

de Caetanopolis
Equipe Projeto Pequi
e Sustentar

de Caetanopolis
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Feira de produtos
artesanais
Gravacgéo video
Pontinha de Sabores

20 de marco de 15
2016

Moradores da
Comunidade
Quilombola de
Pontinha
Equipe Projeto Pequi
e Sustentar

Caetandpolis

11. Reunido

2 de junho de 7
2016

Moradores da
Comunidade
Quilombola de
Pontinha
Equipe Projeto Pequi
e Sustentar
Nutricionista de
Paraopeba
Nutricionista de
Caetandpolis

Paraopeba e
Caetanopolis

Curso de Educacdo
Ambiental
para professores

25
25 de junho de
2016

Professores de
escolas municipais e
estaduais de
Paraopeba e Regido
Equipe Sustentar e
Projeto Pequi

Floresta Nacional de
Paraopeba

12. Reunido

13 de julho de 9
2016

Moradores da
Comunidade
Quilombola de
Pontinha
Equipe Projeto Pequi
e Sustentar

Associacdo Comunitaria
de Pontinha

EXPOSETE
(Exposicéo
agropecuaria de
Sete Lagoas)

14 de agosto de 4
2016

Moradores da
Comunidade
Quilombola de
Pontinha

Sete Lagoas

13. Reunido

06 de outubro
de 2016

Moradores da
Comunidade
Quilombola de
Pontinha
Equipe Projeto Pequi
e Sustentar

Associagdo Comunitaria
de Pontinha

14. Reunido

15 de dezembro 20
de 2016
Planejamento de
Safra 2017

Moradores da
Comunidade
Quilombola de
Pontinha
Equipe Projeto Pequi
e Sustentar

Escola Municipal de
Pontinha

*A equipe do Projeto Pequi é composta por professores, estudantes de graduaco e pds-graduacio e profissionais
vinculados ao Instituto Sustentar.
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Capitulo 11

Traditional knowledge and uses of the Caryocar brasiliense Cambess. (Pequi) by

“quilombolas” of Minas Gerais, Brazil: subsidies for sustainable management?!?

Abstract

Local knowledge of biodiversity has been applied in support of research focused on utilizing and
management of natural resources and promotion of conservation. Among these resources, Pequi
(Caryocar brasiliense Cambess.) is important as a source of income and food for communities
living in the Cerrado biome. In Pontinha, a “quilombola” community, which is located in the
central region of State of Minas Gerais, Brazil, an ethnoecological study about Pequi was
conducted to support initiatives for generating income for this community. Data were collected
through semi-structured interviews, participant observation, and crossing. The most relevant uses
of Pequi were family food (97%), soap production (67%), oil production (37%), medical
treatments (17%), and trade (3%). Bees were the flower visitors with the highest Salience Index
(S=0.639). Among frugivores that feed on unfallen fruits, birds showed a higher Salience
(S=0.359) and among frugivores who use fallen fruits insects were the most important (5=0.574).
Borers (folivorous caterpillars) that attack trunks and roots were the most common pests cited.
According to the respondents, young individuals of Pequi are the most affected by fire due to their
smaller size and thinner bark. Recognition of the cultural and ecological importance of Pequi has
mobilized the community, which has shown interest in incorporating this species as an alternative
source of income.

Keywords: Cerrado, traditional communities, conservation, income

Conhecimento tradicional e usos de Caryocar brasiliense Cambess. (Pequi) por
quilombolas de Minas Gerais, Brasil: subsidios para o manejo sustentavel

Resumo

O conhecimento local acerca da biodiversidade vem sendo utilizado em pesquisas voltadas ao uso
e manejo de recursos naturais aliados a conservacdo. Entre estes recursos, destaca-se 0 Pequi
(Caryocar brasiliense Cambess.) devido a sua importancia econdmica e alimentar para
comunidades que vivem no Cerrado. No quilombo de Pontinha, localizado na regido central do
estado de Minas Gerais, um estudo etnoecol6gico sobre o Pequi foi desenvolvido, a fim de
subsidiar iniciativas de geracdo de trabalho e renda para esta comunidade. InformagGes foram
obtidas por meio de entrevistas semiestruturadas, observacdo participante e travessia.
Alimentacdo familiar (97%), producdo de sabdo (67%), producdo de 6leo (37%), tratamento
medicinal (17%) e comércio (3%) foram os principais usos do Pequi citados pelos comunitarios.
Abelhas foram os visitantes florais com maior indice de Saliéncia (S= 0,639). Dentre os
frugivoros que se alimentam de frutos ndo caidos, as aves apresentaram maior Saliéncia (S=
0,359) e os insetos foram os mais importantes frugivoros entre os que utilizam frutos caidos (S=
0,574). Brocas, lagartas folivoras e que atacam troncos e raizes foram as pragas mais citadas. Os
individuos jovens de Pequi sdo, segundo os entrevistados, os mais afetados pelo fogo devido ao
menor porte e por ter a casca menos espessa. O reconhecimento da importancia cultural e
ecoldgica do Pequi tem mobilizado a comunidade, que demonstra interesse em fazer dessa espécie
uma alternativa de renda.

Palavras-chave: Cerrado, comunidades tradicionais, conservacgdo e renda.

11 Artigo publicado em maio de 2016 na revista Brazilian Journal of Biology (apéndice 1)
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1. Introduction

The study area is located in the Cerrado biodiversity hotspot, a biome that covers
approximately 22% of Brazil (Ratter et al., 1997; Mittermeier et al., 2004). In addition to
its biological importance, Cerrado is home to a diverse range of traditional communities
that embody great knowledge about its resources. Indigenous peoples, “quilombolas”,
“vazanteiros”, “retireiros”, “geraizeiros” and woman babagu breakers (“quebradeiras de
coco”) are the main ethnically differentiated groups in this biome (Barbosa et al., 1990;
MMA, 2004). These and other rural communities obtain part of their income through
networks of collection, processing, and trade of sociobiodiversity products (Pozo, 1997,
Silva and Tubaldini, 2013).

The Pequi tree (Caryocar brasiliense Cambess., Caryocaraceae) has great
economic and subsistence values for many communities living in the Cerrado (Aradjo,
1995; Vieira et al., 2006; Sano et al., 2008; Afonso and Angelo, 2009; Assuncao, 2012,
Santos et al., 2013, Medeiros and Amorim, 2015). Pequi fruits can be consumed fresh or
as jams, jellies, liqueurs, creams and oils (Germano et al., 2007; Carvalho, 2008) and their
leaves are also used in folk medicine for treating respiratory diseases (Rodrigues and
Carvalho, 2001; Germano et al., 2007; Monteles and Pinheiro, 2007) or manufacturing
cosmetics products (Oliveira et al., 2008; Pianovski et al., 2008). In addition to the
ethnobotanic and ethnoecological investigations with C. brasiliense, other studies show
anti-inflammatory and antioxidant properties of the oil extracted from the Pequi pulp
(Roesler et al., 2008; Aquino et al., 2011).

In northern Brazil the species Caryocar villosum (Albu.) Pers., popularly known
as Piquia, has a wide range of culinary, commercial, and medicinal uses, being indicated
for treating inflammatory and respiratory diseases (Rios et al., 2001). In this sense, studies
in Tapajés National Forest showed analgesic and anti-inflammatory properties of this
species, both recognized by the forest dwellers and verified by pharmacological
investigations undertaken in this protected area (Galuppo, 2004). Caryocar coriaceum
Wittm., another species of northeastern Brazil, is used for culinary, economic, and
medicinal purposes (Gongalves, 2008; Saraiva et al., 2011, Sousa-Junior et al., 2013). In
Chapada do Araripe, (Ceara State), in addition to the uses already mentioned, the fruit
shell of C. coreaceum is used as animal fodder (Sousa-Junior et al., 2013).

Many traditional communities have associated the use of natural resources with

their conservation, since they have direct dependence on these resources for their
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economic and social development (Diegues and Viana, 2004; Pedroso-Janior and Sato,
2005, Lima, 2008; Oliveira, 2009; Lima et al., 2012, Sousa-Junior et al., 2013). An
increasing number of studies take into account the value of the vast knowledge of rural
communities obtained by practice and observations since this knowledge contributes to
the collective definition of the best conservation strategies and sustainable use of
resources (Berkes et al., 2000; Hanazaki, 2003; Donovan and Puri, 2004; Figueiredo et
al., 2006; Lima, 2008; Oliveira, 2009; Schmidt et al., 2007; Sousa-Junior et al., 2013;
Drumond et al., 2013).

A large number of ethnobotanic studies with brazilian Afrodescendant
communities have been reviewed by Alburquerque (1999). Other studies specially
developed with “quilombolas” communities were recognized as important sources of
information about Brazilian biodiversity, as well for the conservation of biomes such as
the Atlantic Rain Forest (Barroso et al., 2010; Crepaldi and Peixoto, 2010; Almada, 2012;
Adams et al., 2013), the Amazonian (Oliveira et al. 2011), and the Cerrado (Franco et al.,
2006; Massarotto, 2009; Cezari, 2010; Viana, 2013). Besides being source of basic
subsistence, biodiversity is crucial for the “quilombolas” health care, spiritual practice,
and to providing material for infrastructure, technology, ornaments, fuel, and source of
alternative income (Franco et al., 2006; Massarotto, 2009; Barroso et al., 2010; Crepaldi
and Peixoto, 2010; Cezari, 2010; Viana 2013).

The “quilombola” community of Pontinha, located in central region of the State
of Minas Gerais, is closely related on Cerrado’s biological resources for income and the
reproduction of its ways of living (Morais et al., 2013). Among these resources, giant
earthworm (“minhocucu”) Rhinodrilus alatus (RIGHI 1971) extractivism is one of the
most important activities for the “quilombo” dwellers. Nevertheless, the management of
this species requires restrictions, especially with respect to its extraction during the
breeding period, which occurs in the rainy season from October to February (Drumond et
al., 2013). However, suspension of the extraction is more feasible if combined with
promoting and developing an alternative source of income during this time of year.

Since C. brasiliense is abundant in Pontinha’s territory and the fruit production
overlap with minhocugu’s breeding period, we seek to raise local knowledge about Pequi
to contribute to the assessment of the feasibility of its use as an alternative income source

for the community.
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2. Materials and Methods
2.1 Study area

The “quilombo” of Pontinha has 774 hectares and approximately 200 households
(Sabard, 2001). This territory is situated in the central region of the State of Minas Gerais,
in Brazil, and is 18 km from the municipality of Paraopeba (Figure 1). This area has an
important remnant of Cerrado that, although modified, contrasts with the surroundings,

where pastures and monocultures of Eucalyptus and Pinus predominate.
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Figure 1. Municipality of Paraopeba in the central region of state of Minas Gerais, Brazil,
where the “quilombola” community of Pontinha is located.

2.2 Data collection and analyses

Ethnoecological information was gathered through semi-structured interviews of
30 residents and open interviews of 20 residents during the months of November 2012 to
July 2014. The use of these tools allowed the research team more flexibility to deepen
into topics that emerged spontaneously during the dialogue with the community

(Albuguerque et al.,, 2010). Furthermore, opened and semi-structured interviews
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supported the establishment of confidence relationships between the researchers and
community (Drumond et al., 2009). The choice of first respondent was non-probabilistic
and intentional (Bernard, 2006; Albuquerque et al., 2010) because the researchers had
been in contact with the community for over 10 years and established relationships of
trust that enabled this selection. After the first contact, the remaining respondents were
indicated using the snowball tool (Bailey, 2008).

The interview addressed the seasonal dynamics of Pequi, floral visitors, frugivores
and parasites, impacts of fire on the species, and uses of this tree. The information on
frugivory and floral visitors was obtained from a free list (Bernard, 1988; Albuquerque et
al., 2010). Participant observation was also used as residents worked during routine
activities involving the Pequi, such as the gathering of fruit in the Cerrado and backyards
and uses of the fruit to prepare meals and recipes. In crossing (Drumond et al., 2009)
additional information was obtained from reports given by four residents. Triangulation
(Drumond et al., 2009) allowed better evaluation of the data obtained.

The resultant information regarding traditional knowledge about the Pequi tree
was shared with the local community in a workshop with 11 residents. These results were
documented in a video that was discussed with 21 participants in another meeting, where
it was possible to legitimize the information obtained. Smith’s Salience Index (Puri and
Vogl, 2005) was calculated using Anthropac 4.0 program. A higher Index value (from 0
to 1) indicate a greater consensus among the respondents on the topic assessed (Puri and
Vogl, 2005). Semi-structured and open interviews, participation observation, and
crossing data were analyzed qualitatively.

The present study was approved by the Ethics Committee of the Federal
University of Minas Gerais (n° 0388812.2.000.5149). The interviews were always
preceded by an explanation about the purpose of work and a permission were given by a
Term of Informed Consent (“Termo de Consentimento Livre e Esclarecido”). Recordings,
field notes, and photographs were archived at the Laboratory of Socio-Ecological
Systems of the Federal University of Minas Gerais (Universidade Federal de Minas

Gerais).

3. Results and Discussion

Among the respondents, all were born in the Pontinha community, 19 (63%) were
women, 11 (37%) were men, and their ages ranged between 17 and 83 years. The primary
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uses of Pequi detailed by the respondents were as follows: family food (97%), soap
production (67%), oil production (37%), medical treatment (17%), and trade (3%).

In the category “family food”, the following uses of Pequi were included: prepared
with rice and chicken, cooked with salt, sweet, shaken with milk and sugar (“‘Chocolate”),
liquor, nut (consumed fresh and the sweet form), with sweet rice, with cheese, cake, and
popsicle (“chup chup”). According to the respondents, the choice of the fruit depends on
the purpose of its use, and it is evaluated by the color, flavor, and quantity of the pulp, as
well as by the number of seeds and the appearance of the shell. The Pequi trees that are
known for the quality of their fruits are identified by reference to the house where the
resident lives. The bitter fruits are locally called "marujentos” or rancid and are only used
to make soap. By contrast, the sweet fruits with more pulp are called "fleshy" and are
used in cooking.

The manufacture of soap from the flesh and kernel of Pequi (inner mesocarp) was
mentioned by 63% (n=19) of respondents and also was recorded during the crossing. The
soap has a granular appearance and dark color and is only for domestic use, which is in
accordance to what was reported and demonstrated by one of the interviewees. Although
the use of Pequi for the production of oil was reported in 37% of the interviews (n=11),
the majority of respondents were unaware of the methods of extraction and preparation,
and only one person indicated that he knew how to extract the oil from the Pequi pulp.
Oliveira (2009) and Lima (2008) reported the extraction of oil from both Pequi pulp and
nuts for use in cooking and traditional medicine in communities in northern Minas Gerais.
These products, according to Afonso and Angelo (2009), have a high market value
compared with the “in natura” fruit, creams, and sweets. In Ceara State, Caryocar
coriaceum fruits are classified by extractivists according to their size (big or small). The
big fruits are more valued by buyers, and the small fruits are destined for oil production
(Sousa-Janior et al., 2013).

Pequi leaves are used for medicinal purposes, and the infusion of young leaves
(shoots or "sprouts") is used to combat flu and abdominal pain and "help the kidneys."
Rural communities in Lavras and Rio Pardo de Minas municipalities, both located in State
of Minas Gerais, use Pequi nut and pulp oil to treat respiratory diseases such as bronchitis
and asthma (Rodrigues and Carvalho, 2001; Oliveira, 2009). Processed products such as
Pequi liqueur, sweets, and soap have been sold locally in the past, and in most cases, sold
to order. However, this practice was not observed during the present study. Other uses

not mentioned by the participants, including the use of the Pequi shell as an alternative
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feed for cattle and fish and for manufacturing dark-brown dyes, have been reported in the
literature (Bonfa et al., 2009; Oliveira and Scariot., 2010), and there may be additional
alternative uses in the Pontinha community.

Among the flower visitors, bees had the highest Salience (S=0.639) and were
categorized by different local names (Table 1). Hummingbirds were also identified as
important floral visitors both at Pontinha (S=0.261) and by Melo (2001), in a study
conducted in Distrito Federal, in the central Brazilian region. The presence of floral
visitors was related to the pursuit of pollen or honey, sweet liquid, sugar and nectar, and
their categorization indicates a similar perception for the type of use, although with

distinct terminology.

Table 1. Values of cultural consensus (S) for the floral visitors of the Pequi tree
(Caryocar brasiliense) as cited by respondents from the Pontinha community, Minas

Gerais.

Common name Folk name Salience (S)
BIRDS 0.261
Hummingbird Beija-flor 0.261
Passerine Passarinho 0.025
INSECTS 0.672
BEES ABELHAS 0.639
Bee Abelha 0.367
European bee Abelha europa 0.156
Bumblebee Mamanga 0.083
Stingless bees Abelha que agarra 0.050
no cabelo
Bumblebee Abelha 0.033
mamangava
Bumblebee Besouro 0.031
mamanga
Orchid bee Abelha preta 0.017
Stingless bees Abelha jatai 0.011
MAMMALS 0.017
Bats Morcego 0.017
OTHER INSECTS OUTROS 0.050
INSETOS
Wasp Vespa 0.033
Beetle Besourinho 0.017
DO NOT 0.200
KNOW
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The light-colored flowers of the Pequi tree are associated with a strong odor and

nectar production at dusk, which suggests that the primary pollinator is bats (Oliveira et

al., 2008). The importance of bats as pollinators of Pequi trees is recognized in the
literature (Melo, 2001; Oliveira et al., 2008; Carvalho, 2008) and by the Pontinha

respondents, although the Salience Index was low for bats (S=0.017).

Answers related to frugivory were discriminate into two categories: a) animals

that feed on fallen fruits and b) animals that feed on unfallen fruits. Frugivores were also

grouped according to their respective Salience Indices (Table 2).

Table 2. Values of cultural consensus (S) for the frugivores of the Pequi tree (Caryocar
brasiliense) that eat unfallen fruit and fallen fruit on the ground as cited by respondents
from the Pontinha community, Minas Gerais.

Common name Folk name S (unfallen S (fallen
fruit) fruit)
BIRDS 0.359 0.259
Magpie Péga/gralha 0.167 0.067
Parrot Papagaio 0.146 0,077
Parrot Maritaca 0.126 0.033
Passerine Passarinho 0.067 0.050
Toucan Tucano 0.039 0.008
New World Jays Gralha 0.033 0.033
Parakeet Periquito 0.023 0.017
Parakeet Periquito 0.011 -
maracana
Chicken Galinha - 0.033
Dove Juriti - 0.033
Sparrow Pardal - 0.033
Guan Jacu - 0.027
Hornero Jo&o-de-barro - 0.022
Pigeon Verdadeira - 0.020
Ruddy Ground Dove Rolinha - 0.011
INSECTS 0.067 0.574
Beetle Besouro 0.033 0.023
Caterpillar Lagarta 0.033 -
Ant Formiga - 0.527
Bee Abelha - 0.033
Larva Larvas - 0.033
Termite Cupim - 0.029
Borer Bicho que - 0.017

apodrece o fruto
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0.138 0.123

MAMMALS
Bat Morcego 0.138 0.019
Marmoset Sagui 0.033 -
Armadillo Tatu - 0.067
Humans Pessoas - 0.033
Maned Wolf Lobo - 0.020
Opossum Gamba - 0.017

DO NOT EXIST 0.067 0.033

DO NOT KNOW 0.400 0.133

The number of animals mentioned that feed on fallen fruits (n=23) was higher
than those that feed on unfallen fruits (n=13). According to Oliveira and Scariot (2010),
the Pequi fruits complete ripening and have a greater concentration of vitamins and
proteins three days after the natural fall, and these characteristics can attract more
frugivorous species; in addition, there is greater exposure of the yellow pulp that covers
the seed after the fruits fall.

The values of the Salience Indices for animals (Table 2) that feed on unfallen
fruits indicate a greater importance of magpies, parrots ("maritaca” and “papagaio,”
respectively), bats, and passerine birds. As for the fallen fruit on the ground, ants showed
a higher Salience Index (S=0.527). Rheas, seriemas, parrots, crows, carcara hawks,
agoutis, deer, opossum, and caterpillars are recognized in the literature as frugivores of
C. brasiliense and possible primary dispersers (Gribel, 1986; Carvalho, 2008; Oliveira
and Scariot, 2010). Ants, termites, and beetles can also be effective in removing the pulp
and burying the seeds, which may favor germination (Oliveira, 2009; Zardo and
Henriques, 2011).

The most cited flowering period was from August to October, and the most cited
fruiting period was from October to January. The Pequi fruits begin to emerge after the
flowering period, and the peak season is between December and January for certain
regions of Minas Gerais (Leite et al., 2006). The time of Pequi flowering and fruiting
varies according to abiotic factors and is mainly associated with temperature, humidity,

and the rainy season (Oliveira and Scariot, 2010). Flowering occurs early in the dry
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season along with the fall of most of the leaves from June to October (Oliveira, 2009;
Oliveira and Scariot, 2010).

The occurrence of occasional Pequi fruits was mentioned by 93% of respondents
(n=28), and it refers to the irregular and unpredictable behavior of several trees that
blossom and bear fruit outside of the expected time, generally occurring from June to
August. The interviewees indicated that variations in rainfall and temperature are the
environmental factors that influence the appearance of occasional fruits. Such occasional
harvests also occur in the municipality of Iltumirim, southern Minas Gerais, although there
is a much lower abundance of fruit in the months of July and August compared with that
of the normal harvest season (Oliveira, 2009).

Biannual fruit yield cycles with major and minor crops were also mentioned by
respondents, and the intensity and frequency of rainfall were indicated as the major
factors responsible for higher productivity. Alternating productivity of C. brasiliense
between years has been reported in the State of Goias by Santana and Naves (2003), in
Minas Gerais by Oliveira (2009), and in the Federal District by Zardo and Henriques
(2011), and such productivity is generally associated with flutuations in rainfall.
According to Pontinha respondents, the time required for a Pequi tree to begin fruiting is
3 to 20 years, which is the time required to reach a height between 2.5 and 5.0 m. The
Pequi tree can require up to 28 years before it begins producing fruits; however, with
proper care, this time can be reduced to 8 years (Oliveira, 2009).

The occurrence of disease or parasites in Pequi trees was mentioned in 37% of the
interviews (n=11) and included pests that bore into older trees, caterpillars that eat the
leaves or stem and root, leaves that turn purple, and the bird herb and "vigueira” that
fatally invade the roots inside the Pequi tree. The caterpillar belonging to the family
Cossidae (Lepidoptera) is recognized as a borer into the C. brasiliense trunk (Leite et al.,
2011), and the fungal species Colletotrichum acutatum causes the disease anthracnose on
Pequi leaves (Anjos et al., 2002). One respondent claimed that it was rare for Pequi to
become sick because "Pequi is a healthy tree".

Regarding the Pequi fruit, "caterpillar holes™ or "caterpillars that rot the fruit" and
"fungi" were the most frequently reported damage; "beetles™ and "black spots" in the shell
were also mentioned. Caterpillars of the genus Carmenta cause the fruit to drop
prematurely, which renders the fruits unsuitable for consumption (Lopes et al., 2003).
The predation rate of seeds (inner mesocarp) by lepidopteran recorded by Oliveira (2009)

is approximately 5%. The author observed that, during flowering, butterfly larvae cause
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losses of more than 50% of the crop production. However, Oliveira (2009) also added
that ants live in Pequi trees and work as guardians, protecting the tree against butterflies
and other insects.

Most of the respondents perceived a negative influence of fire on the adults or
young individuals of C. brasiliense. According to them, young and mature individuals
were the most adversely affected by fire, which was also observed by Oliveira (2009),
because fire compromises the trees' growth and reproduction and may lead to death.
Although Pequi can resist fire events that are not intense (Medeiros and Miranda, 2005),
the mortality rate, according to Whelan (1995), is higher in smaller individuals, which
can be attributed to certain traits of younger individuals, such as a thinner bark, as noted
in the interviews. Medeiros and Miranda (2005) point out that the diameter of the
individual is the determining factor for the species survival in Cerrado fire events and

smaller and shorter plants can survive if the stem diameter is greater.

4. Conclusions

The “quilombola” community of Pontinha has broad ecological knowledge
regarding C. brasiliense as well as the importance of this species for local use besides its
potential as a source of alternative income. Local knowledge about Pequi supplements
the information available in the literature. This fact reinforces the importance of
ethnoecological research associated with population ecology and socioeconomics studies.
Such complementarity will support the viability analysis of the wider use of Pequi by
Pontinha's community, especially when the “minhocugus” extractive activity is reduced.
Given the process of socio-cultural and economic changes ongoing in the region of this
study, understanding the traditional knowledge is fundamentally important for
constructing a management proposal for the Pequi and for maintaining the Cerrado’s
environmental services. Furthermore, in future management plans of C. brasiliense, the
effects of climate change on the fruit productivity and other direct threats (such as land
use changes and burning) to the Cerrado vegetation should be considered, in addition to

the impacts of increased extraction.
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Abstract

Local knowledge of bicdiversity has been applied in suppert of research focused on utilizing and management of natural
resources and promotion of conservation. Among these resources, Pequi (Caryocar brasiliense Cambess.) 1s important
a5 a source of income and foed for commumities living in the Cerrado bicme. In Pontinha, a “guilombola™ commumnity,
which iz located in the central region of State of Minas Gerais, Brazil an ethnoecolegical study about Pequi was
conducted to suppert initiatives for generating mcome for this community. Data were collected through semi-structured
interviews, participant observation and crossing. The most relevant uses of Pequi were family foed (97%%), soap
production (67%%), oil production (37%:), medical treatments (17%), and trade (3%). Bees were the floral visitors with
the highest Salience Index (5=0.639). Among frugivores that feed on unfallen fruits, birds showed a higher Salience
{5=0.359} and amoeng fgivores who use fallen fruits insects were the most important (5=0.574). Borers (folivorous
caterpillars) that attack trunks and roots were the most common pests cited. According to the respondents, young
individuals of Pequi are the most affected by fire due to their smaller size and thinner bark. Fecognition of the cultural
and ecological importance of Pequi has mobilized the comnmnity, which has shown interest in incorporating this
species as an altemative source of income.
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Capitulo 111

Basis for the sustainable use of sociobiodiversity by a traditional community: pequi
(Caryocar brasiliense) population structure and productivity in the context of
income generation and conservation of the Cerrado?!?

Abstract

Caryocar brasiliense is a species native to the Cerrado that is an important non-
timber forest product (NTFP) for the income of rural communities. Fluctuations in fruit
yield and threats on this species are important aspects to be investigated before
establishing extractive activities on a larger scale to ensure their sustainable use. The
study region is one of the few Cerrado remnants located in a protected area. Although the
population structure does not have a reverse-J pattern, it is under threat from factors such
as selective logging, pasture establishment and extractivism of the giant earthworm
(Rhinodrilus alatus), a giant oligochaete that is the main source of income for rural
community. The average fruit production was high and significantly different between
2013 (515 fruits ind™*) and 2014 (344 fruits ind™) (t=2.32, p<0.01), with 33% less fruit
production in 2014. The canopy area (r>=0.28, p<0.01) was the only population parameter
related to productivity in 2013, which had greater rainfall (1351 mm) than 2014 (838
mm). The climate changes will likely reduce Cerrado areas in Brazil and, consequently,
the number of pequi trees, and the study region is one of the few Cerrado remnants where
this species may occur. The effects on the C. brasiliense population may be reversed by
valuing the Cerrado for the commercial use of this fruit. We support the hypothesis that
high pequi fruit productivity makes the extraction of this resource viable. The evidence
provided by this study shows that the proposals for the use and management of this NTFP
cannot be based solely on this species’ population aspects but must also consider the
socioecological complexity and environmental uncertainties.

Keywords: ecology, extractivism, income, rural community, socioecological system

Introduction

The extraction of non-timber forest products (NTFPSs), such as fruits, seeds, oils,
resins, fibers, barks and aromatic, medicinal and ornamental plants (Arnold and Ruiz
2001; Soldati and Albuguerque 2008), has been proposed as a viable alternative to contain
environmental degradation and improve the well-being of human communities (Arnold
and Ruiz 2001; Schreckenberg et al. 2002; Marshal and Newton 2003). The gathering and
commercialization of NTFPs ensures the food security of a large portion of the human
population and generates opportunities for low-income communities (Belcher and
Schreckenberg 2007; Viana 2010; Homma 2010). For example, many families in the

Brazilian Amazon earn a large portion of their family income from the commercialization

12 Capitulo formatado segundo as normas da revista Agroforestry Systems
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of the Brazil nut (Bertholletia excelsa), acai (Euterpe oleracea) and cupuacu (Theobroma
grandiflorum).These NTFPs have significant value and appreciation in national and
international markets (Peres et al. 2003; Homma 2010).

Tropical savannas host over half of the world’s population residing in African,
Asian and South American countries, and these peoples are strongly dependent on NTFPs
(Pimentel et al. 1997). The Cerrado is the most diverse tropical savanna in the world and
covers approximately two million km? in central Brazil (Ratter et al. 1997; Klink and
Machado 2005). This biome is a biodiversity hotspot (Mittermeier et al. 2004). Despite
its biological and cultural richness resulting from the existence of traditional
communities, such as natives, quilombolas and artisanal fishermen (Diegues 2000), a
large part of its vegetation remnants are being replaced by monocultures and pastures,
usually aided by public economic expansion policies (Pozo 1997; Zardo and Henriques
2011; Giroldo and Scariot 2015).

The Cerrado has over 50 plant species that are used for food, medicinal and
economic purposes with established national and international markets (Felfilii et al.
2004, Afonso and Angelo 2009). Native species with relevant economic potential include
the araticum (Annona crassiflora), cagaita (Eugenia dysenterica), baru (Dipteryx alata)
and pequi (Caryocar brasiliense) (Pozo 1997; Afonso and Angelo 2009). A study on the
production rates of NTFPs in Brazil showed that only the production of copaiba oil and
pequi oil increased between 1982 and 2005 (Afonso and Angelo 2009). Thus, the pequi
is the main Cerrado product commercialized in large amounts, as most of the copaiba oil
supply comes from the Amazon region.

The national market demand for the pequi (Caryocar spp.) increased from 3300
tons in 2001 to 5700 tons in 2010 (Young et al. 2012). The increasing demand for this
and other NTFPs associated with environmental impacts and the economic difficulties
faced by rural communities may contribute to its unrestrained harvest, thereby altering its
survival, growth and reproduction rates, with subsequent changes in fruiting events and
the proportion of seedlings, juveniles and adults (Giroldo and Scariot 2015).

The structure of a managed population may indicate its conservation state (Lykke
1998). Additionally, the factors that may affect a species’ productivity can be better
understood when fruit production is associated with the species’ demographic parameters,
thereby allowing the establishment of management strategies that do not affect long-term
species persistence (Leite et al. 2006; Zardo and Henriques 2010). Studies of C.

brasiliense extraction in yet unmanaged Cerrado areas enable us to assess other factors
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that may affect the population structure and productivity of this species (Giroldo and
Scariot 2015) and consequently to propose conservation measures considering the current
scenario and extraction as a source of income.

In this study, we analyzed the population structure and productivity of C.
brasiliense in a Cerrado area within a quilombola territory to gather evidence on the use
of this NTFP as an alternative source of income allied to the conservation of this biome.
We considered the following hypotheses in this study: i) the C. brasiliense population
structure is affected by human activities and ii) C. brasiliense productivity and fruit yield

enable its use as an alternative source of income.

Materials and Methods

Study area and species

This study was conducted in a Cerrado area within the territory of a quilombola
remnant called the Pontinha Quilombola Community (19°23'07.3"S and 44°27'21.3"W,
Decree n° 4,887 of November 20, 2003) in the municipality of Paraopeba, located in the
central region of Minas Gerais state (Fig. 1). In Brazil, the lands occupied by the
quilombola community remnants are protected areas, which are considered “natural and
seminatural environments defined geographically, regulated, administered and/or
managed for biodiversity conservation and sustainable use” (MMA 2006).

This territory has a predominance of Cerrado trees and shrubs that are being
converted into pastures and monocultures. The altitude in the region varies from 734 to
750 m, and the climate is humid subtropical with rainy summers and dry winters (Cwa)
according to the Kdéppen climate classification. The mean annual temperature is 21°C,
and the total annual rainfall varies from 1300 to 1600 mm, with a monthly mean under

40 mm during the dry season (Alvares et al. 2013).
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Fig. 1 Paraopeba Municipality, central region of Minas Gerais state, southeastern Brazil, where the territory
of the Pontinha community is located (Pinto et al. 2016).

The territory of this community and other communities in Brazil still has no
official demarcation. Thus, the areas of occupation and land use are defined by the
community members. The community is composed of approximately 200 family units
whose main income source is the extraction of a giant earthworm (“minhocucu”) endemic
to the Cerrado (Rhinodrilus alatus) that has been sold as live bait for over 80 years in the
region. Informal agreements with extractivists and merchants led to the suspension of the
extraction of R. alatus during its reproductive period (Drumond et al. 2015). Because the
pequi tree C. brasiliense (Caryocaraceae) occurs in this territory and produces fruits
during the same period, its fruits have been indicated by the community as a potential
NTFP for use as an alternative source of income (Pinto et al. 2016).

The pequi is a tree species endemic to the Cerrado that is also found in transition
zones within the Amazon Forest, the Caatinga and the Pantanal (Aradjo 1995; Viana
2010). Flowering mostly occurs from July to September and fruiting from October to
March (Leite et al. 2006). The pequi has showy yellowish-white flowers that occur in
inflorescences (Oliveira 2009). The fruit is a drupe that is approximately 12 centimeters
in diameter with an average weight of 100 grams and can contain one to four pyrenes
(known popularly as “carogos”) (Oliveira et al. 2006). The pyrene is the dispersal unit

and is composed of the stiff and spiny endocarp and the internal mesocarp or pulp. The
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pulp has high nutritional value and is rich in carotenoids, vitamins A and C, flavonoids,
tannins and oils (Almeida 2008). The fruits are used in many parts of Brazil in traditional
sweet and savory dishes, condiments, oils and liqueurs (Rezende and Candido 2014).

Population structure and fruit production

For C. brasiliense sampling, we first prepared a map with the current use area of
the territory with the participation of community members. In December and January of
2013, we defined the territory’s limits and created a shapefile of the territory in Quantum
GIS (Development Team) and Google Earth. We estimated use area as 1,184 hectares,
1,030 hectares of which corresponded to the area with potential pequi occurrence. We did
not consider the 154 remaining hectares corresponding to the territory occupied by
farmers, squatters and reforestation of a steel company or to areas where C. brasiliense
did not occur, such as wetlands, riparian vegetation and water bodies (Sano et al. 2008).
The C. brasiliense density was assessed by randomly sampling 60 plots (20x50m) for a

total sampling area of six hectares between 2013 and 2014 (Fig. 2).
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Fig. 2 Geographic limits of the quilombola territory. The blue and purple squares correspond to the plots,
and the orange squares correspond to the community areas where Caryocar brasiliense does not occur.

In each plot, we marked all C. brasiliense individuals and measured the stem
diameter at ground level (DGL), diameter at breast height (DBH, 1.30 cm), total height
(TH) and canopy projection area (CPA). These measurements were taken using a
measuring tape, a digital caliper and a telescopic rod. Stems bifurcating at soil level were

58



considered to belong to different individuals if they were separated by 30 cm or more at
soil level. According to the criteria of Zardo (2008), Oliveira (2009) and Giroldo (2012),
we defined individual classes based on their DGL, DBH and TH values and on fruit
presence or absence. With the exception of resprouting (cut down) individuals, individual
trees were considered infants with a height < 1.30 cm and a DGL < 3.5 cm. Trees with a
DGL > 3.5 cm and a DBH < 10 cm that could not produce flowers were considered
juveniles, and trees that were reproductive with a DBH > 10 cm were considered adults.
We recorded fruiting and flowering as a binary presence/absence variable, with the
number one (1) representing reproductive individuals and the number zero (0)
representing non-reproductive individuals. The distribution of individuals in classes was
compared to the reverse-J model, which is a pattern usually associated with stable or self-
regenerating populations (Oliveira 2009).

For the physical characterization of fruits in 2013 and 2014, we randomly selected
ten adult pequi trees and collected ten healthy fruits from each individual. Using a
precision scale, we measured the total weight of each fruit, the weight and number of the
pyrenes and the weight of the pulp, which was extracted from the pyrenes with a knife.
We assessed whether differences existed in the fruits’ physical variables between the
years using a t-test (a=0.05) (PAST, version 2.17).

In all plots, we identified possible threats to the C. brasiliense populations,
including the following: i) giant earthworm extraction (which leads to seedling removal
during soil disturbance); ii) conversion of Cerrado areas into pastures; iii) pequi tree
logging; iv) fire; v) Eucalyptus and Pinus monocultures and vi) family agriculture. These
activities were recorded as present (1) or absent (0) in each plot and analyzed
quantitatively by their frequencies of occurrence.

Considering the low accuracy in determining C. brasiliense fruit production by
conventional means, such as visual estimates and random branch sampling (Santana and
Naves 2003; Oliveira 2009; Borges et al. 2012), we used a participative fruit counting
method. Twenty-four community members monitored 24 adult pequi trees during two
consequent harvests (2013 and 2014). Each participant counted and recorded daily on a
calendar the number of fruits fallen from a C. brasiliense individual close to the family
house. To calculate productivity, we estimated production per area by multiplying the
number of adult individuals in a hectare by the average fruit production quantified by the

community members.
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We used a t-test (PAST, version 2.17) to compare productivity between the two
years and to predict fruit production of the 24 pequi trees in 2013 and 2014 based on their
DBH, TH and CPA values, we performed a multiple regression analysis (stepwise at
a=0.05) using Generalized Linear Models (GLMs) in the R software (version 3.3.1).

Results

Population structure

In 2013 and 2014, we sampled 342 pequi trees in six hectares (57 ind ha) with
the following mean parameters: DBH=13.44 cm, DGL=19.27 cm, CPA=17.67 m? and
TH=3.62 m (Table 1).

Table 1. Population characteristics of Caryocar brasiliense in six hectares (n=342)
sampled in 2013 and 2014 in the Pontinha quilombola territory, Minas Gerais, Brazil.

Parameter Minimum Maximum Average (x sd)
Diameter at ground level 0.13cm 74.08 cm 19.27 £ 15.83 cm
(DGL)
Diameter at breast height 1.27 cm 62.07 cm 13.44 +11.38 cm
(DBH, 1.30 cm)
Canopy projection area 0.1 m? 320.91 m? 17.67 + 15.83 m?
(CPA)
Total height (TH) 0.1m 9.0m 3.62+£277m

The distribution of individuals per class was 40 infants (7 plants ha'), 63 juveniles
(11 plants hal), 117 adults (19 plants ha') and 122 resprouts (20 plants ha) (Fig. 3a).
To assess the classes to which the resprouts would belong if their growth had not been
interrupted, we reclassified these individuals based on their DGLs, resulting in a total of
168 adults and 105 juveniles (Fig. 3b). Thirty-nine pequi trees could not be reclassified

because their DGLs could not be measured.
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Fig. 3 a) Distribution of Caryocar brasiliense individuals in the six sampled hectares (n=342) in a
quilombola territory, Paraopeba, Minas Gerais. Infants (height < 1.30 cm and DGL < 3.5 cm), juveniles
(DGL > 3.5 cm and DBH < 10.0 cm), adults (DBH > 10.0 cm) and resprouts. b) Classification of resprouts
(Fig. 3a) into juveniles and adults (black bar) according to their DGL values summed to the other
individuals of these classes (gray bar).

Of the possible threats to the C. brasiliense populations, the logging of pequi trees
was the most frequent activity in the sampled plots (50%; n=30), followed by giant
earthworm extraction (37%; n=22), pasture establishment (33%; n=20), fire (25%; n=15),
monocultures (16%; n=10) and family agriculture (1.6%; n=1).

Productivity

The 24 monitored pequi trees produced a total of 12.355 fruits in 2013 (min. 25,
max. 1866, mean 515+380) and 8,261 fruits in 2014 (min. 1, max. 1,669, mean 344+404),
with the production in 2014 being significantly different (t=2.32, p<0.05) and 33%
smaller than in 2013.
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Fig. 4 Total number of fruits produced by each C. brasiliense individual (n=24) monitored in 2013 and
2014.
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Fruit production by the monitored individuals was positively related to the canopy
area in 2013 (r>=0.28, p<0.05) (Fig. 5). However, in 2014, no significant relationship
(p>0.05) was observed between productivity and the population parameters DBH, CPA
and TH.
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Fig. 5 Number of fruits per canopy area for Caryocar brasiliense in a quilombola territory, Paraopeba,
Minas Gerais State. Regression equation for 2013 (y=5.642139+0.0053x, r’=0.28, p<0.05).

The fruit, pyrene and pulp weight did not significantly differ between 2013 and
2014 (p>0.05). However, the number of pyrenes per fruit was significantly different
between the two years (t=2.59, p<0.05) (Table 2). We estimated the average fruit
production per hectare to be 9,785 (1,498 kg ha*) in 2013 and 6,536 (1,000 kg ha) in
2014. The pyrene yield was estimated to be 369.8 kg ha* in 2013 and 224.3 kg hat in
2014, and the pulp yield was estimated to be 98 kg ha* in 2013 and 73 kg ha* in 2014.

Table 2. Physical characterization of Caryocar brasiliense fruits in 2013 and 2014.
(n=98).

Variable Min-Max®  Mean(+ sd) Mean (zsd) Mean p
(2013) (2014) (2013/2014)  value

**

Fruit weight 44-366g 160.6+61.69 146.2+4449g 153.1+9.75g 0.2
Pyrene weight 15-46 g 27.0+6.1g 28.6+6.6¢ 27.8x11¢g 0.1

Pulp weight 5-18 g 7.7+23¢g 8.6+23¢ 81+06¢ 0.5
Number of 1-3 un 1.4+0.6 1.2+04 1.3+£0.1 0.01
pyrenes

* Values representing the smallest and largest fruit, pyrene and pulp weights and the number of pyrenes
per fruit.
** Significance level of 5%.
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Discussion
Population structure

The density of C. brasiliense (57 plants ha?) in the study area, where fruit
collection was related only to local consumption, was approximately 30% smaller than
the density found in areas in central-western Brazil with (Santana and Naves 2003) and
without fruit extraction (Zardo and Henriques 2011, Giroldo 2012) and 13% smaller than
the density observed in northern Minas Gerais in an area with extraction and commercial
activities (Oliveira 2009). The reverse-J model was not observed in the study population,
which might reflect threats to the species. This possibility was reinforced by the high
number of resprouts and the population density with a large number of adults compared
to juveniles and infants. The lack of fit to this model may generally indicate that the
exploited populations are not self-regenerating; however, this model has been observed
in Cerrado vegetation types in northern Minas Gerais in extractivism areas, showing that
fruit gathering may not be the main factor associated with impacts on the population
structure (Oliveira 2009, Virillo et al. 2011).

The extraction of NTFPs may have negative effects on populations due to
overexploitation (Peres et al. 2003, Tickin 2004), especially when related to commercial
exploitation. However, the greatest threat may not be caused by the gathering of fruits,
leaves, seeds or other plant parts but by factors such as logging and deforestation. In the
Sierra de Manantld&n community, Mexico, intensive logging of the tila (Ternstroemia
lineata) and blackberry (Rubus spp.) species is reported to be the main threat to the
extraction of these resources, which are some of the main income sources for women
(Marshall and Newton 2003). This threat has also been observed for the mukua baobab
fruit (Adansonia digitata) in Mali, Africa (Dhillion and Gustad 2004), in areas with
intensive extractivism.

In addition to pequi tree logging, another common activity in the study area that
may affect the population structure of C. brasiliense is the extraction of giant earthworms,
as the capture of these animals involves soil disturbance and therefore seedling removal
(Drumond et al. 2015).

In pasture areas, which are primarily occupied by landowners who exploit lands
within the quilombo, adult pequi trees are predominant and the renewal and establishment
of young trees is rare due to grazing, tilling and burning for pasture clearance. Even in

Cerrado areas, the presence of cattle is frequent and may damage this species because
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cattle compromise plant development, especially of young plants, by feeding on young
branches and leaves (Ferreira et al. 2015). The presence of pequi trees in pastures may be
related to the fact that this species is protected in some Brazilian states, such as Minas
Gerais and Mato Grosso (Law n°. 20308/2012 and Complementary Law no. 233 of
December 21, 2005, respectively).

Although less frequent than other threats in the study area, fire is traditionally used
to “clear” pastures and other agricultural areas and to collect giant earthworms during the
extraction process (Drumond et al. 2013). Pequi trees with a height equal to or below the
grass-herb stratum, such as infants and juveniles, are at a greater risk of injury and
mortality during fire events (Medeiros and Miranda 2005), which may compromise the
population in the long term. Eucalyptus and Pinus monocultures were infrequent threats
in the study areas because the main plantations established by the steel company in the
quilombola territory were excluded by the community members as a current use area and
therefore were not part of the study area. However, this conversion may be one of the
greatest threats to the Cerrado (Klink and Machado 2005) and consequently to the

production of C. brasiliense and local communities.

Productivity

The mean fruit productivity in both harvests studied (515 and 344 fruits) was
much higher than the values found by Ferreira et al. (2015) in Goias state of 132 fruits
ind%. In areas with no extractivism in the Federal District, a total of 17 fruits ind* (Gribel
1986) and 24 fruits ind* (Zardo and Henriques 2011) was recorded. In northern Minas
Gerais, in an area with extractivism, the mean productivity was 188 fruits ind* (Oliveira
2009). The low productivity found in some studies might be associated with the
difficulties in quantifying the number of fruits via the usual methods, such as random
branch sampling. This method has low accuracy due to the irregular distribution of fruits
throughout the canopy, leading to high sampling error (61 to 99.9%) in the estimates
(Borges et al. 2012).

In this study, the fruit counts made by the community members from the number
of fallen fruits may reduce under- or overestimation errors. Additionally, this approach
favored greater involvement of the community members with the study, which we
considered important because it established bonds between the external researchers and
the local researchers from the beginning and provided grounds for participative

governance in the future management of these resources (Willians 2011). Fruit counts
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performed by communities using this resource have been incorporated in other studies,
such as in the participatory monitoring of Amla (Phyllanthus indofischeri and P. emblica)
extraction, which is an important NTFP for indigenous communities of southern India
(Sinha and Bawa 2002).

The mean fruit weight observed in this study (153.1 g) was similar to the 158.5 g
found in northern Minas Gerais (Leite et al. 2006) and greater than the 72.6 g observed
in the Federal District (Zardo 2008). The mean number of pyrenes per fruit (1.3 units)
was similar to the mean number found in other Brazilian regions with or without
extractivism, such as Goias state (Vera et al. 2005; Ferreira et al. 2015) and the Federal
District (Zardo and Henriques 2011). Fruits originating from different C. brasiliense
parent plants in Goias, Mato Grosso, Minas Gerais and Tocantins states had an average
of 1.7 pyrenes (Moura et al. 2013). The mean pyrene weights in the study area in 2013
and 2014 (27 and 28 grams, respectively) differed from the values found in other regions,
which varied from 11.8 g (Zardo 2008) to 41.8 g (Moura et al. 2013). The high fruit
productivity associated with the number and weight of the fruits and pyrenes supports the
viability of C. brasiliense as a NTFP for processing and use as an alternative source of
income.

The canopy area was the only population parameter that was significantly related
to fruit production, as was also observed in northern Minas Gerais and Goiéas (Oliveira
2009, Ferreira et al. 2015). Individuals with larger canopies have more resources, which
may favor greater fruit production (Oliveira 2009). However, only 28% of the
productivity may be explained by the canopy area, indicating that other factors, such as
annual rainfall, are also related to fruit production, as observed by Leite et al. (2006) in
the northern region of Minas Gerais. The year with greater rainfall during the study (2013;
1,351 mm) was also the year with the greatest fruit production compared to 2014 (838
mm). In 2014, in addition to the low rainfall, no significant relationship was observed
between the population parameters and productivity. These results showed that defining
proposals for the extraction and use of a NTFP should not considering only the population
characteristics of the species (Virillo et al. 2011, Willians 2011).
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Pequi use for income generation and Cerrado conservation: from socioecological

complexities to environmental uncertainties

Pequi extraction for commercial purposes is of great interest to family farmers and
giant earthworm extractivists (Pinto et al. 2016). Based on the C. brasiliense production
potential and density in the study area, one hectare may yield on average one ton of
complete fruits, which is equivalent to up to 16 liters of pulp oil because its production
requires approximately 400 pyrenes. This byproduct has high market value and is sold
for up to R$ 30 per liter (US$9) (Pinto et al. in prep) and is used mostly in the cosmetics
and pharmaceutical industries (Pianovski et al. 2008, Ene et al. 2011). Over two work
days, a farmer may extract up to three liters of oil and earn a monthly income of up to
R$1,080 (US$327) with this product.

Considering the importance of giant earthworm extraction and sale for the families
in the quilombola territory and the need for an alternative income source, especially
during the reproductive period of this species, for comparison, up to 13 dozen giant
earthworms can be extracted from one hectare of Cerrado (Drumond 2008), which are
sold for R$ 20 to 30 by the extractivist (US$ 6.5 to 9.0). An extractivist working five days
per week and collecting 1.5 to three dozen giant earthworms per day may earn a monthly
income between R$ 600 and 1,800 (US$ 181 and 545) (Silva 2015). Due to the annual
variation in giant earthworm availability and the demand for live fishing bait, income
earned from this activity is not constant, making this activity unstable (Silva 2015). Pequi
extraction and processing would enable a rural worker to earn a monthly income equal to
or greater than the income earned from giant earthworm extraction.

Additionally, climate changes (IPCC 2014) are leading to important changes in
species distributions, and models predict a severe reduction in the distribution of R. alatus
over the next 70 years (Hughes et al. unpublished data). The distribution and availability
of C. brasiliense will also be affected by these changes due to the probable decrease in
Cerrado areas and, consequently, pequi trees by 2050 (Nabout et al. 2011). Parts of Brazil
that currently supply the pequi market, such as Goias and northern Minas Gerais, will
experience long-term negative impacts associated with the unavailability of the fruit. The
region studied will be one of the few Cerrado remnants with a high probability of C.
brasiliense occurrence (Nabout et al. 2011), reinforcing its importance for the
conservation of this species for local income generation and the maintenance of the pequi

production chain.
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Conclusions

We provide evidence for the viability of the use of the pequi as an alternative to
generate temporary work that may ensure the provision of a significant part of the income
of many families, especially those depending on giant earthworm extraction. The
currently observed impacts on C. brasiliense populations tend to be minimized by valuing
this species as a resource for processing and commercialization. The availability of this
fruit in the quilombola territory is an important aid for its exploitation because it avoids
conflicts with rural landowners, which are recurrent in extraction activities.

Pequi commercialization in times of economic uncertainty may contribute to
conservation of the Cerrado and the retention of the residents in territory to which they
have cultural bonds. The data gathered in this study support the design of management
practices based on the socioecological complexity of the study system and the

uncertainties in natural resource dynamics.
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Capitulo IV

Dynamics of commercialization and public policies of a non-wood forest product,

the pequi fruit (Caryocar brasiliense) in Minas Gerais state, Brazil

ABSTRACT

The extractivism of the Caryocar brasiliense species, the pequi fruit, represents an
economic opportunity for many rural communities, despite the lack of research on the
productive and commercial dynamics of this fruit in some regions in Brazil. This study
aims to characterize the commercialization of the pequi in six cities within the Central
Mineira and Belo Horizonte metropolitan regions, so as to subsidize the use of this fruit
in income generation inside rural communities. The information provided was obtained
through bibliographical surveying and semi-structured and open interviews held in 39
establishments and five restaurants. Various public policies promote strengthening the
productive chain of the pequi, although punctually, and not structurally. National
production and the price of the ton of pequi have risen 42% and 209%, respectively,
between the years of 2003 and 2011. The state of Minas Gerais was responsible for 29.7%
of the national production, in 2010, from which 73% was provided by the North and 23%
by the Metropolitan region. The best-selling products are the in natura fruit, with and
without shell, pickled pequi (pit and pulp), liqueur, oil, cream, candy, sauce, and flour. In
the Supply Center of metropolitan Belo Horizonte, pequi sales have risen 113% between
2010 and 2014. The spread of information on the dynamics of commercialization of the
pequi in the region studied may contribute to structuring the fruit’s productive chain, and
benefit family farmers and traditional communities that handle this resource.

Keywords: quilombo; productive chain; hotspot; income.

Dinamicas de comercializagao e politicas publicas de um produto florestal ndo
madeireiro, 0 pequi (Caryocar brasiliense) em Minas Gerais, Brasil

RESUMO

O extrativismo da espécie Caryocar brasiliense representa uma oportunidade econémica
para muitas comunidades rurais sendo os estudos sobre a dindmica produtiva e comercial
deste fruto escassos em algumas regides do Brasil. Neste estudo caracterizamos a
comercializacdo do pequi em seis municipios das regides Central Mineira e Metropolitana
de Belo Horizonte no intuito de subsidiar o uso desse fruto para geracdo de renda em
comunidades rurais. As informacdes foram obtidas por levantamento bibliografico e
entrevistas semiestruturadas e abertas feitas em 39 estabelecimentos comerciais e cinco
restaurantes. Varias sao as politicas publicas que promovem o fortalecimento da cadeia
produtiva do pequi, ainda que pontualmente e ndo estruturalmente. A producao nacional
e 0 preco da tonelada do pequi aumentaram em 42% e 209% respectivamente, entre 0s
anos de 2003 e 2011. O estado de Minas Gerais foi responsavel por 29,7% da producédo
nacional, em 2010, sendo as regifes Norte e Metropolitana de Belo Horizonte
fornecedoras de 73% e 23% deste total. Os produtos mais vendidos sdo o fruto in natura
com e sem casca, pequi em conserva (caroco e polpa), licor, 6leo, creme, doce, molho e
farinha. Na Central de Abastecimento da grande BH a venda do pequi aumentou em 113%
de 2010 para 2014. A ampliagéo das informag0es acerca da dindmica de comercializagéo
do pequi na regido estudada pode contribuir para a estruturacdo da cadeia produtiva deste
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fruto e com isso, beneficiar agricultores familiares e comunidades tradicionais que
dependem deste recurso.

Palavras-chave: quilombo; cadeia produtiva; hotspot; renda.

INTRODUCTION

The conciliation between biodiversity conservation and rural development,
through the sustainable extractivism of Non-wood Forest Products (NWFPs), has been
target of attention from international organizations, researchers, governmental and non-
governmental organizations (NGO), from various parts of the world (NEPSTAD e
SCHWARTZMAN, 1992; SOLDATI e ALBUQUERQUE, 2008). The struggle of
Amazon rubber latex gatherers has highlighted extractivism as a possibility of
conciliating social and environmental interests, which has triggered the defense of forests
as a source of income and living in Brazil (NEUMANN e HIRSCH, 2000).

The current emphasis given to NWFPs is mainly due to the possibility of
conciliating economic development, conservation, and maintenance of rural communities
inside their territories (DEMBNER, 1991; WADT et al., 2008). These products contribute
to social inclusion of local groups against the pressure from the production of
commodities on the socio-biodiversity (BECKER, 2001; TICKTIN, 2004). The profit
obtained through the extractivism of NWFPs may be higher than that from the activities
which involve the removal of native vegetation, such as farming businesses (PETERS et
al., 1989; ARNOLD e RUIZ-PEREZ, 2001). The economic use of NWFPs may reduce
the pressure for deforestation of natural areas and, at the same time, generate income to
local communities (WICKENS, 1991; MARSHALL e NEWTON, 2003; BOXELL etal.,
2003; ENDERS et al., 2006; SCHMIDT et al., 2007; ADAMS et al., 2013). In the
Brazilian Amazon, species such as the Brazil nut (Bertholletia excelsa) and the babacu
(Attalea spp.) already have established productive chains and, therefore, make it possible
for the families to obtain their living and food base through these resources (AMARAL-
FILHO, 1990; SOUZA, 2006).

In the Cerrado, an important hotspot for conservation of world biodiversity
(MYERS et al., 2000), the alimentary and commercial use of fruitful species form the
socio-biodiversity, carried out in a sustainable way, represents a path for local
development (AVIDOS e FERREIRA, 2000; FELFILI et al., 2004, AQUINO et al.,
2008). The richness of this biome is associated to great sociocultural diversity,

represented by traditional communities and family farmers that hold knowledge about the
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handling and conservation of the biodiversity (NOGUEIRA e FLEISCHER, 2005;
SILVA, 2009).

The Caryocar brasiliense Cambess. pequi species is a fruit typical of the Cerrado
and found in the states of Goias, Sao Paulo, Mato Grosso, Mato Grosso do Sul, and Minas
Gerais (LORENZI et al., 2006). It constitutes an important socio-biodiversity resource
for generating jobs and income to local communities (POZO et al., 1997; OLIVEIRA,
2009; AFONSO, 2012). Its environmental importance is expressed by Federal Ordinance
54 of March 5, 1987, which prohibits putting down the trees and commercializing their
wood throughout the entire national territory. In addition to its immunity to being cut
down, the species is object of permanent preservation and common interest in the state of
Minas Gerais (Law. 20308/2012).

Brazilian states of Ceara and Minas Gerais are the biggest contributors to the
commercialization of Caryocar coriaceum and Caryocar brasiliense pequi species,
respectively (AFONSO e ANGELO, 2009; AFONSO, 2012; REZENDE e CANDIDO,
2014). In Minas Gerais, cities from the North region are the most productive, due, among
other aspects, to the organization of extractivists in associations and cooperatives, which
are few or nonexistent in other regions (IBGE, 2010; REZENDE e CANDIDO, 2014).
Through the implementation of the National Plan for Promotion of Socio-Biodiversity
Product Chains (PNPSB), in April, 2009, the productive chain of the pequi strengthened
in Minas (AFONSO, 2012).

The commercial use of the pequi includes the in natura fruit, nuts, liqueur, oil,
candy, pickled pulp, cream, and soap, among others. The production of these items, their
recipes, and ways of use often come from the experience of traditional peoples commonly
associated to the knowledge and techniques of modern-day Science. In Agua Boa city,
north Minas Gerais, the average household income during the harvest, obtained through
the sales of pulp oil, can increase up to 88% (OLIVEIRA, 2009). In the Araripe region,
Ceara, the average profit obtained through the commercialization of pequi pulp oil
(Caryocar coriaceum) doubles in relation to the sales of in natura fruits (SOUSA-
JUNIOR et al., 2013).

In the Central Area of Minas Gerais, the extractivism, benefaction, and
commercialization of fruits from the Cerrado, especially the pequi, constitute alternatives
of income for many families. Such activities are generally practiced individually and
informally, which restricts the amount of information available on the productive chain
of the pequi within this region (REZENDE e CANDIDO, 2014). The quilombola

74



community of Pontinha, located in the city of Paraopeba, has as its main economic
activity the extractivism of minhocugu earthworms (Rhinodrilus alatus), mainly during
the dry season and its diapause period (DRUMOND et al., 2013; DRUMOND et al.,
2015). The pequi is abundant within this quilombola territory and has its fructification
period in the rainy season, which coincides with the reproduction period of the
minhocugu. The cultivation and benefaction of this fruit may be an alternative of income
for the community, given that the commercialization of the pequi and its derivatives is
highly aimed (PINTO et al., 2016) and can be replicated in other locations. For such, the
identification of market possibilities and opportunities for the insertion of these products
is fundamental, and it is necessary to know not only the reality of the productive regions,
but also the existing and potential demands for major strengthening and incentive to the
productive chains of the pequi.

Hence, the present study characterized the commercialization of the pequi in cities
from these regions by following the criteria of: the commercialization of the pequi and its
subproducts in Minas Gerais; the main public policies which promote the productive
chain of the pequi in Minas Gerais and Brazil; and the commercialization of the pequi

and its derivatives in establishments in the BHMA and CM mesoregions.

MATERIAL AND METHODS
Characterizing the local of study

The informations about the current panorama of extractivism, benefaction,
commercialization, and public policies related to the pequi (Caryocar brasiliense) in the
state of Minas Gerais were obtained through research in scientific articles, theses,
dissertations, reports, technical documents, bulletins, and booklets. Access to the
academic work was carried out through search on the bibliographical reference banks
Portal Capes, Scielo, and Google scholar for keywords such as extractivism of the pequi,
commercial use of the pequi, work and income pequi, productive chain of the pequi,
cooperativism, cooperatives and pequi, association and pequi, and commercialization of
fruits from the Cerrado. NGO databases and directories, state and federal institutions
(such as research centers and institutes), cooperatives and associations which develop
work related to the object of study were also accessed. The information on the
commercialization of the pequi and its products in establishments in the Belo Horizonte

Metropolitan and Central Mineira mesoregions were obtained through semi-structured
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and open interviews made between October 2013 and March 2014. There were selected
39 commercial establishments from locations near the quilombola community of
Pontinha, located in the cities of Sete Lagoas, Paraopeba (to which the studied community
belongs), Caetanopolis, Contagem, Belo Horizonte and in Sao Jose da Lagoa, district of
Curvelo (Figure 1). The selection of the establishments was made in a non-probabilistic
way (ALBUQUERQUE et al., 2008) and followed the snowball methodology (BAILEY,
2008), according to which from the first location visited, other establishments where there

was the sales of the pequi and its products were mentioned.
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FIGURE 1: Five cities and one district (Sao Jose da Lagoa) belonging to the Belo
Horizonte Metropolitan and Central Mineira mesoregions, in the state of Minas Gerais.
Surveyed where establishments in which the pequi and its products are sold.

The interviews were carried out preferably with the owners and managers of the
establishments, or other members of the staff when none of the people in charge was
available. Sale units of measure (liter, kilogram, unit), amount sold (crop and intercrop),
prices of purchase and sales, origin of the products, and most-wanted items were
surveyed. The commercialization of the pequi in the Central Supply Center (CEASA)
Metropolitan Belo Horizonte Unit was analyzed in greater detail due to its relevance in
the commercialization and supply of fruits and vegetables to Belo Horizonte and
surrounding areas.

Given the possibility of new market niches for the sale of the pequi and the

proximity to the capital, there were also surveyed restaurants in Belo Horizonte where the

76



pequi and its derivatives are used in culinary. The search for these establishments was
made on the websites Guia Mais, Veja BH, and Agenda BH. The interviews approached
the products consumed (pequi in natura, pit, oil, cream, sauce, among others), sales price,
quantity, origin, frequency of sales, demand and offer of the dishes, and possible
difficulties of access to the product. The data was analyzed quantitatively through

descriptive statistics and qualitatively according to Liidke e André (1986).

RESULTS AND DISCUSSION
The dynamics of commercialization of the pequi and its subproducts

Productive chains can be understood as an instrument for systemic analysis of
production of goods, and comprehends the suppliers of basic inputs, benefaction,
distribution, commercialization, and the end consumer. The steps and social actors
involved are interconnected through material, capital, and information flows (CASTRO
et al., 1994; BRASIL, 2009). The pequi is one of the first fruits of the Cerrado to go
beyond the status of regional to national sales, due to the diversity of products that derive
from it (JOSE, 2007). The rates of the Brazilian production of NWFPs between 1982 and
2005 show that, throughout these years, only the copaiba oil and the pequi nut had positive
growth rates, of 12.9% and 8.5%, respectively (AFONSO, 2008).

The data referred to the quantity of pequi (pit) commercialized in Brazil and the
price charged, provided by the Brazilian Institute of Geography and Statistics (IBGE),
show that there is growth of both variables throughout the years of 2003 and 2011 (Figure
2). National production of pequi has increased 42% between 2003 and 2011, rising from
4,941 tons to 7,047 tons. Price variation of the ton of pequi was even higher and presented
a 309% increase, rising from R$3.601,00, in 2003, to R$11.113,00, in 2011. In the year
2014 the price of one dollar equals 2.32 reais (Banco Central do Brasil).
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FIGURE 2: Quantity (t = ton) and price of ton in reais (R$) referred to the
commercialization of pequi (pit) in Brazil, between the years of 2003 and 2011. Source:
IBGE.

According to the Production of Vegetal Extraction and Silviculture report from
IBGE, in 2011, the contributions from the states of Ceara and Minas Gerais were the most
expressive in the national production of pequi (pit), representing 45% (4,281 tons) and
30% (1,776 tons), respectively (IBGE, 2011; AFONSO, 2012). In the year of 2010 Minas
Gerais was responsible for 29.7% (R$ 1.068.800,00) of national production. The north
region of the state produced 73% (1,318 tons) of the pequi commercialized, followed by
the Belo Horizonte Metropolitan region, with 23% of the production (397 tons) and by
Jequitinhonha Valley, with 0.6% (10 tons) (IBGE, 2010; REZENDE e CANDIDO, 2014).
This information may be underrated, as extractivism and commercialization of the pequi
are majorly defined informally and, therefore, information on sales is not shown on
official records (REZENDE e CANDIDO, 2014).

The productive chains of the pequi vary according to the region of occurrence
(RESENDE e CANDIDO, 2014), as the fruits are collected on pastures and fragments of
the Cerrado that exist inside the collector’s property, in common use areas, leased lands,
or non-leased third-party lands (OLIVEIRA, 2009; VIANA, 2010; CANDIDO et al.,
2012). The commercialization of the pequi in Minas Gerais can be done through distinct
channels, being the most common ones: a) Short of Direct Chain, in which the
commercialization between farmers and consumers is direct, as in free markets,
microlocal and direct sales; b) Smooth Integration Chain, in which the commercialization
structures are created or managed by the own agroextractivists, often with the help from

institutions or companies that seek fair trade, searching for regional or national channels
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and c) athrough Oligosponic Market, in which few buyer companies or jobbers dictate
the rules, making the extractivists vulnerable to this market (FREITAS e RIBEIRO,
2013). The productive chain of the mangaba (Hancornia speciosa) in the Northern region
holds different ways of harvesting, extractivism, and benefaction, similar to the pequi
chain. However, due to the expansion of the commercial demand of the mangaba, part of
the links from its productive chain became dynamized, similarly to domesticated fruits
(MOTA et al., 2008), which may compromise the populations of this species in the long
term.

In addition to the sales of the in natura fruit, the pequi may be sold as dehydrated
pulp, pickled, flour, dehydrated nuts (natural, salty or caramelized), cream, frozen pit or
pulp, liqueur, and associated to cosmetics (ARAUJO, 1994; CARRAZZA e
FIGUEIREDO, 2010; CARRAZZA e AVILA, 2010). The pequi is also used on the
manufacturing of popsicles, ice cream, and condiments. Moreover, its products can be
offered in coffee breaks, cocktails, and refined cuisine dishes (JOSE, 2007). The increase
of demand for other products from the socio-biodiversity is also verified in the chains of
the baru (Dipteryx alata), the babacu (Attalea spp.) and the buriti (Mauritia flexuosa),
being generally associated to the strengthening of the productive chains and appreciation
for native products (MOTA et al., 2008; SARAIVA, 2009; MAGALHAES, 2014).

Some pequi extractivists work under a family farming regimen, individually or
along with solidary economic businesses (AQUINO et al., 2008; VIANA, 2010;
CANDIDO et al., 2012). The most part of the pequi collected is sold in natura, and the
rest is benefited in the collectors’ houses, in benefaction units and cooperative
agroindustries (CANDIDO et al., 2012). The opportunity to potentialize economic
earnings, auto-management and fairer work relations are factors that attract many
extractivists to organizing themselves in cooperatives and associations (CRUZIO apud
AFONSO, 2008). According to Céandido et al., (2012), in north Minas Gerais the
prospecting of the pequi and other fruits from the Cerrado biome is carried out through

cooperativism, which absorbs the workforce of rural workers.
Public policies of promotion for the extractivism and commercialization of the pequi

Currently, there are various initiatives that promote strengthening of the
productive chain of the pequi and other fruits from the Cerrado, although punctually, not
structurally. Given that many extractivists belong to traditional communities, the National

Policy for Traditional Peoples and Communities (Law 6.040/2007) may guarantee them
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access to natural resources, productive inclusion, and promote sustainable technologies
related to the benefaction of the pequi. The National Plan for Promotion of Socio-
Biodiversity Product Chains (PNPSB) (Interministerial Ordinance n° 239/2009) aims to
develop integrated actions to promote and strengthen socio-biodiversity product chains,
aggregating value and the consolidation of sustainable markets (BRASIL, 2009). The
PNPSN must be integrated to the National Plan for Agroecology and Organic Production
(PLANAPO) (MMA).

The Lowest Price Guarantee Policy for products of the socio-biodiversity
(CONAB) (Federal Ordinance n° 79/1966), through a subvention mechanism directly to
the extractivist producer, establishes a lowest price for the kilogram of skinned pequi, so
that if the price practiced in the market is inferior to the one established by CONAB, the
producer will not have their product debased. This intervention also helps in the
conservation of the biodiversity of the Cerrado, as it offers a guarantee of income
associated to the harvesting and commercialization of NFWPs. Although this policy may
present limiting issues, such as the impossibility of price aggregation to the fruit and the
demand for emission of invoices by the extractivists, this mechanism allows the sale of
the extractivist product in natura for a minimally fair price, favoring its distribution to
selling spots.

The National School Feeding Program (PNAE) (Law 11.947/ 2009) attributes to
public schools the obligation for acquiring food from family farming, with a minimum of
30% of the resources provided by the National Fund for Education Development. The
National Program for the Strengthening of Family Farming (PRONAF), from 2001,
stands out in the support to family farmers, with the expansion and improvement of its
production processes, simultaneously with the Family Farming Price Guarantee Program
(PGPAF). Minas Gerais’s government also acknowledged officially the Local Productive
Arrangements of the Pequi (APL of the Pequi - Law 16.296 of 2006). These APLs made
access to lines of credit easier, with lower interest rates, as well as the commercialization
in internal and external markets, mastering and development of technologies which
aggregate higher value to the pequi (AFONSO, 2012).

The Mineiro Program of Incentive to the Harvest, Extraction, Consumption,
Commercialization, and Transformation of the Pequi and other Native Fruits and Products
of the Cerrado - Pré-Pequi (Law 13965/2001) has as one of its objectives to support
cooperatives and associations in the state of Minas Gerais which use the pequi. Many of

these businesses are benefited with actions from the Nucleo do Pequi, a network formed
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by cooperatives and agroextractivist associations in the north of Minas which hold a
position in the Pro-Pequi State Council. Finally, other programs also benefit the
agroextractivists, family farmers and cooperatives within the sector, such as the National
Program for the Conservation and Sustainable Use of the Cerrado Biome (Sustainable
Cerrado Program) (Federal Ordinance 5577/2005), the Light for All Program (Federal
Ordinance n° 7.520/ 2011), the Agroindustry Program (Ordinance 44.071/2005), and the
Program to Combat Rural Poverty (PCPR) (Ordinance 6.672/ 2008).

Commercialization of the pequi in Belo Horizonte Metropolitan and Central
Mineira mesoregions

The 39 establishments surveyed included open and closed market stands, grocery
stores, small markets, supermarkets, supply center, and city markets (Table 1). The in
natura fruit, with and without skin, pickled pequi (pit and pulp), liqueur, oil, cream,
candy, sauce, and flour are the products sold. There is greater demand for the in natura
fruit (n=28), followed by the oil (n=14), pickled pit (n=12), and pulp (n=12). Most
establishments sell more than one kind of product, and those inside the Central Market in
Belo Horizonte hold the widest variety. The quantity of products commercialized differ
throughout the year, and this difference is also related to the size and location of the
businesses. There are other products made from pequi, such as dehydrated nuts, salty or
sweet, oil extracted from the nut, and pequi pulp with sun-dried meat, which despite not
being sold at these establishments, hold market potential and may be found in other
locations (AFONSO et al. 2015).

TABLE 1: Location of the 39 businesses surveyed inside the CHMA and CM mesoregions, and the
products commercialized.

Location Total of Products commercialized
establishments
Contagem — CEASA 4 stands In natura fruit, oil, pickled (pit and pulp), flour,
Supply Center and sauce
Sete Lagoas 7 stands In natura fruit, oil, pickled pulp, liqueur, candy,
and cream.
Paraopeba 2 markets and 4 In natura fruit, oil, liqueur, sauce, and candy.
grocery stores
Sdo José da Lagoa 5 stands In natura fruit, oil, pickled (pit and pulp), cream,

liqueur, and sauce.

Caetanopolis 1 candy-maker Candy (creamy or cut in pieces)
5 stands
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In natura fruit, oil, pickled (pit and pulp), liqueur,

and candy.
Belo Horizonte
Central Market 9 stands In natura fruit, oil, pickled (pit and pulp), liqueur,
flour, candy, and cream.
Grocery stores 2 grocery stores In natura fruit.

In natura pequi is purchased from producers and vendors in the Belo Horizonte
Metropolitan, Central Mineira and North region of Minas Gerais. The CEASA Supply
Center is an importante provider of pequi to other establishments. The purchased of fruits
originated in the north of Minas may be associated to the fact that harvest in this region
starts in November (LEITE et al., 2006; OLIVEIRA, 2009), period that precedes the
harvest in the Central Mineira region, and the improvement in quality of these products
when compared to the others (POZO et al., 1997; AFONSO et al., 2015). As for the fruits
sold in stands in S&o José da Lagoa, they are always collected by extractivists and vendors
in fragments of the Cerrado and pastures located next to their homes.The units of measure
used in the sales of the pequi pit are diverse: liter, tray, K box, plate, bowl, which makes
comparisons and grouping harder. In all establishments there is the option for the
purchase for the pequi (with skin) in K boxes, for later the pits being commercialized on
styrofoam trays. In CEASA, a tray containing from 12 to 17 pits is sold for between R$
0,80 to R$ 4,00, with a 500% price reduction during harvest. Only the stands in S&o José
da Lagoa kept the same price for the tray (R$5,00) during all harvest (Table 2).

TABLE 2: Quantity of pequi, in pits, commercialized on trays, weekly, and the variation on the

price of the tray, in reais (R$) during the 2014 harvest, in the 39 establishments surveyed.
Minimum and

Establishments Number of trays*  Price (R$) Maximum profit
sold in a week** (R$)
CEASA BH - Metropolitan 2.560 to 4.670 0.80t04.00 2.048.00 to 18.680.00
area Unit
Grocery stores and small 50 to 100 1.50 to 2.50 75.00 to 250.00

markets in Paraopeba

Markets and open markets in 47 to 94 3.00to 5.00 141.00 to 470.00
Sete Lagoas

Belo Horizonte Central Market 28t0914 4.00to 6.00 112.00 to 5.848.00
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Supermarkets and grocery 100 to 400 2.00 to 4.00 200.00 to 1.600.00
stores in Belo Horizonte

Open market in Sdo Jose da 30to 90 5.00 150.00 to 450.00
Lagoa
Caetanopolis No record 200to3.00 -

) Tray — the quantity of pits per tray may vary between 12 to 22 units.
() Quantity calculated from the average number of in natura fruits contained in a K box (a wooden box has the
following dimensions: length: 495 mm, width: 355 mm, and height: 220 mm (LUENGO et al., 2003)).

The pequi oil is the most wanted benefited product in the establishments surveyed.
It is sold in glass or plastic bottles, and usually in 150 mL, 1L, and 2L units. In S&o José
da Lagoa, as well as in Caetandpolis, 150 mL of oil can be as expensive as R$15,00, twice
the price found in markets in Sete Lagoas. The high quality of the oil is an essential fact
for the the great amount of sales, mainly when does not mixed with other kinds of oil.
Given that some stands in Sdo José da Lagoa sell up to eight bottles (150 mL) every day,
they may earn R$ 96,00 daily, only with the sales of this specific product.

Commercialization of the pequi in the Central Supplier in Minas Gerais (CEASA) -
BH Metropolitan area Unit

Commercialization of the pequi in the Supply Center in Minas Gerais (CEASA),
BH Metropolitan area Unit, is carried out in the Producer’s Free Market (MLP), also
known as “Rock”™, a space for the sale of products from small producers. Officially, only
self-produced products can be commercialized, but all interviewees claim to resell
products from third parties. The quantity of pequi (pit) sold in CEASA — BH Metropolitan
area Unit has increased progressively between 2010 and 2014, rising from 222,156 Kg to
474,689 Kg, which corresponds to a 113% increase (CEASA MINAS, 2014).

In CEASA, the pequi has its commercialization concentrated between December
and February. Between March and November the commercialization is highly reduced,
when not inexistent. The average price of the kilogram of pequi with skin practiced in the
MLP between the years of 2010 and 2014 varied 84%, from R$ 4,69 (2010) to R$ 8,64
(2012). The main cities in Minas Gerais which provided pequi (pit) to CEASA BH
Metropolitan Area Unit, between 2011 and 2014, were Santana de Pirapama, Paraopeba,
and Curvelo. Paraopeba had the highest contribution to supplying CEASA BH
Metropolitan area Unit in 2012. The three cities are part of the BH Metropolitan

mesoregion and are between 60 and 100 km far from the quilombola community of
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Pontinha, which constitutes an opportunity to the future distribution of the pequi and its
benefited subproducts by Pontinha’s community.

The owners of the stands in the open markets in S&80 José da Lagoa and Sete
Lagoas (n=12) did not show any interest in selling the in natura pequi to CEASA, as fuel
costs are many times higher than the profit obtained with the sales. Moreover, when there
Is the opportunity for sales on a higher scale, a great barrier is the absence of invoice
emissions and sanitary regulation. Other products are sold in these stands, such as
peppers, pickles, grains (beans and corn), condiments (saffron, cilantro), liqueur, cachaca,
natural medicines in bottles, mango, araticum, tamarind, and mangaba milk which
increase profit. Most owners of stands show interest in selling products such as pequi
candy, dehydrated pequi, pequi jam, and pequi popsicles. The difficulty in meeting all
requirements from public sanitary surveillance, the high price of some products and,
therefore, lower chances of selling them, and the difficulty in manufacturing the products
with high standards discourage vendors to diversify the range of benefited pequi products

in their stands.

The pequi used in refined cuisine in the capital - Belo Horizonte

Out of the 53 Mineira food restaurants listed in Belo Horizonte, nine make use of
the pequi on their recipes and only five volunteered to provide more detailed information
on the use of the pequi. In all five restaurants, the traditional rice and in natura pequi is
offered both as self-service and a la carte. Pickled pulp, oil, and toasted flour are
associated to other ingredients which compose the recipes. Only one restaurant offers
recipes with pequi throughout the year, as a la carte kind of service. One of them is a
traditional rice with pequi shavings dish, accompanied by a sun-dried steak stroked with
pequi oil. The products are bought at grocery stores in Belo Horizonte, CEASA, and from
Montes Claros. The amount bought in a year varies according to the demand for the dishes
sold, and there is no difficulty in the acquisition of the product and its subproducts (Table
3).
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TABLE 3: Pequi subproducts used in recipes available in five Mineira food restaurants in Belo
Horizonte. Origin of the products, quantity purchased, location of purchase, and time of product
acquisition.

Dishes Kind of product Quantity purchased Location of Time of
purchased purchase acquisition
Rice and pequi Pequi pit 16 trays/week Grocery store Harvest
Rice and pequi Pequi pit 1 to 2 Kg per week Provider Harvest
Rice with pequi
shavings and Pickled pulp 300 500gr glasses Farmer Harvest
sun-dried steak per year
stroked with
pequi oil
Rice and pequi 10 Kg every three 3 times a year
and pequi liqueur  Pickled pulp months COOPERIJAP®
Rice and pequi North Minas Harvest
and pequi dried Pequi pit 4 trays/week producer
flour

“Cooperative of Rural Producers and Pequi collectors in Japonvar, Minas Gerais, Brazil

Dishes made from pequi are differential in two restaurants. In one of them, small
pickled pequi pits, made by the owner, are available for sale. The profit obtained with this

product is low, but is offered as means to please customers that wish to try pequi at home.

Considerations on the quilombola community concerning income generation and

commercialization of the pequi and its products

The pequi is already used in the community of Pontinha on the preparation of
sweet and salty dishes, or as liqueur and soap, being the latter of inexpressive commercial
use, despite the fact that there is an interest in the fruit processing and collective sales on
a higher scale (PINTO et al., 2016). The fruit has shown positive increase in regional and
national commerce (AFONSO, 2012), both in quantity and price practiced, and its
reached new market niches, such as refined cuisine.

The conciliation between income generation and the conservation of NWFPs is a
clear possibility for the quilombola community of Pontinha, through sustainable

extractivism, fruit processing and commercialization of the pequi. This possibility was
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also verified in other studies developed in Japonvar and Januaria, in the north of Minas
Gerais, through the sales of the pequi (Caryocar brasiliense), the cagaita (Eugenia
dysenterica), and bitter coconut (Butia capitata) (FREITAS et al., 2013; AFONSO et al.,
2015), in Maranhao through the sales of the buriti (Mauritia flexuosa), and in the
community of EI Terrero, Mexico, where the main source of income is the
commercialization of blueberries (Rubus spp.) and tila flowers (Ternstroemia lineata)
(MARSHALL e NEWTON, 2003).

The city where the community is located presents aptitude for the extractivism of
pequi, granted its important role of provider to CEASA BH Metropolitan area Unit. Other
establishments surveyed in this study represent opportunities for distribution of future
productions, as well as the access to the School Feeding Program and the Food
Acquisition Program. Another strong point is the fact that the natural resource to be
explored is inside its own territory, which avoids conflicts against farmers, a recurring
situation in extractivist activities. Therefore, an ecological study on the abundance and
productivity of pequi inside the territory of the community of Pontinha is being
developed. This information will become the foundation to discuss the best forms of
extraction, fruit processing and commercialization of the pequi with the producer, taking
the availability of the fruit and the possible viable locations for distribution into account.

Creation and maintenance of a community organization with work based on
products of the socio-biodiversity are viable provided that possible markets for these
products are ensured. An environment of cooperation and the existence of collective
decision instances are important factors to incentive group cohesion. The development of
a management plan with people from the community who are interested in using the pequi
as an alternative of work and income constitutes one of the steps for the beginning of
collective dynamics of production. However, community organizations are processual
and slow, and must be in consonance with the involvement and reality of their members,
their potential and difficulties.

In many regions of the Brazilian Cerrado, the productive chains of NWFPs remain
strong and in advanced process of consolidation, such as the pequi chain in the north of
Minas Gerais, which has guaranteed income generation to family farmers and traditional
communities, while conserving the (Oliveira 2009) and Afonso et al., 2015). Thus, the
dissemination of information concerning the dynamics of commercialization of the pequi
in the Belo Horizonte Metropolitan and Central Mineira regions made it possible to

understand and outline the pequi chain in this region and, therefore, guarantee the
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insertion of family farmers and rural communities, as the community of Pontinha, in this

process.

CONCLUSIONS

The commercial use of the pequi constitutes an alternative to the maintenance of
the Cerrado biome, the reduction on vegetal suppression, income generation to rural
communities, and the valorization of traditional practices.

The conciliation between income generation and conservation of the Cerrado,
through the pequi, has as its strong features the public policies of incentive to its
extractivism, benefaction, and commercialization.

The region in which the quilombola community is inserted presents vocation for
the extractivism of the pequi, reinforced by its important role of provider to the CEASA

BH Metropolitan Unit, among other commercial establishments considered in this study.
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Capitulo V

Producéao de mudas de pequi (Caryocar brasiliense Cambess.)
a partir de tratamentos sem uso de horménios sintéticos

RESUMO

Diversos fatores tornam a germinacdo de algumas espécies do cerrado lenta e irregular
sendo necessario, muitas vezes, métodos para romper essa barreira. Assim, avaliamos o
efeito de diferentes tratamentos na germinacdo e no desenvolvimento de pléantulas de
Caryocar brasiliense (pequi). Foram utilizados 630 pirénios dispostos em 14 repeticdes
para cada um dos tratamentos: escarificacao, remo¢do do mesocarpo interno, fermentacao
e aglomeracdo de sementes. Os pirénios com mesocarpo interno constituiram o controle
do experimento. Os efeitos dos diferentes metétodos na germinacgdo foram avaliados por
meio de ANOVA e GLM. Os tratamentos escarificacdo (54.3%) e aglomeracéao (36.8%)
apresentaram maior nimero de sementes germinadas, seguidos por controle (22.8%),
remocao do mesocarpo (12.8%) e fermentagédo (4.3%). Escarificacdo e aglomeracéo de
pirénios também foram mais eficientes com relagdo ao tempo médio de germinacdo. Nao
houve diferenca significativa no crescimento em altura e em didametro no controle e nas
plantulas submetidas a diferentes tratamentos. Escarificagdo consistiu na melhor técnica
para a producdo de mudas de pequi por fornecer o maior nimero de plantulas em um
menor tempo e com maior sobrevivéncia de plantulas.

Palavras-chave: cerrado; dorméncia; mudas; propagacéo, pequi.

Introducéo

Dentre as espécies vegetais com importancia alimentar, econémica e cultural no
cerrado destaca-se Caryocar brasiliense Cambess, uma arvore pertencente a familia
Caryocaraceae e popularmente conhecida como pequizeiro. A espécie apresenta floracdo
durante 0s meses de junho a janeiro e seus frutos amadurecem de outubro a margo,
variando de acordo com a regido de ocorréncia (Leite et al. 2006). O fruto deste arvore é
de coloracdo esverdeada e contém de um a quatro pirénios (carogos) envolvidos pelo
mesocarpo interno, um tecido carnoso de coloracdo amarelada e comestivel, denominado
polpa (Bernardes et al. 2008).

Diferentes partes do pequizeiro como caule, folhas, frutos e sementes séo
empregadas na alimentagdo, industria e medicina popular (Oliveira 2009, Santos et al.
2013). Apesar de seu amplo uso as taxas de germinag&o e de estabelecimento de plantulas

de pequi em campo sdo baixas e pouco se sabe sobre os fatores que influenciam a
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germinacdo de suas sementes (Carvalho 1994, Oliveira 2009, Sousa et al. 2017). Um
mecanismo que controla a germinacdo de sementes na época apropriada ao seu
desenvolvimento é a manutencdo do embrido em estado dormente. Essa condicao
caracteriza-se pela baixa atividade metabolica, em que a semente vidvel ndo germina,
mesmo em condi¢des ambientais adequadas. A dorméncia de sementes pode também ser
associada a fatores ambientais ou relacionados ao préprio fruto, sendo classificada em
dorméncia fisiologica, morfoldgica, morfofisioldgica, fisica e dorméncia combinada
(Baskin & Baskin 2004).

A maioria das espécies do cerrado apresenta algum tipo de dorméncia (Sano et al.
2008) e o entendimento dos fatores que a determina é de grande importancia para a
producdo de mudas de espécie nativas, pois permite a utilizacdo de tratamentos
apropriados para se obter melhor sucesso na germinacdo. As sementes de C. brasiliense
sdo caracterizadas como dormentes e seu cultivo pode ocorrer em laboratorios, viveiros
e casas de vegetacdo, por meio do plantio dos pirénios com ou sem 0 uso de insumos
(Carvalho 1994; Bernardes et al. 2008; Nasorry 2012; Souza et al. 2017). Em C.
brasiliense a dorméncia fisica pode ser quebrada pela escarificagdo mecéanica ou quimica,
que envolvem a abertura ou remocdo do endocarpo ou adicdo de &cidos inorganicos
(Carvalho 1994, Sousa et al. 2017).

A dorméncia fisioldgica pode ser quebrada pelo uso de horménios e compostos
miméticos de hormonios vegetais (Dombroski et al. 2010; Ledo et al. 2012; Sousa et al.
2017). Os melhores resultados na germinacdo de C. brasiliense com adi¢do de horménios
envolveram o uso de &cido giberélico, tendo 49% de sementes germinadas em 77 dias
(Souza 2007), 54% em 19 dias (Dombroski 2010) e 57% em 150 dias (Ledo et al. 2012).
O uso destas técnicas, embora apresentem resultados satisfatorios, requerem
procedimentos que dificultam a reproducéo por pequenos agricultores, viveiristas e outros
interessados na producdo de mudas sem uso de insumos. No presente estudo avaliamos o
efeito de diferentes tratamentos na germinacdo e no desenvolvimento de pléantulas de

Caryocar brasiliense.

Materiais e Métodos
Area de estudo

O estudo foi desenvolvido na Floresta Nacional (FLONA) de Paraopeba, uma
unidade de conservacdo (UC) federal com aproximadamente 200 hectares e pertencente
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a categoria de Uso Sustentavel (SNUC, Lei 9985/2000), localizada no municipio de
Paraopeba (19°20°S e 44°20°W), regido central de Minas Gerais (Fig. 1). O clima desta
regido ¢ caracterizado em “Cwa” subtropical imido, com verdo chuvoso e inverno seco,
segundo a classificacdo climatica de Koppen (Alvares et al. 2013). Apresenta temperatura
média anual de 21°C e precipitacéo total anual entre 1300 e 1600 milimetros (mm), sendo

gue nos meses secos a precipitagdo média mensal € menor que 40 mm.

50°0'0"W 40°0'0"W
1 Il

50°0'0"W 40°0°0"W

0 100200 400 600 800
e Kilometers

Coordinate System: GCS South American 1969 | I | Brasil
Datum: South American 1969 ] State of Minas Gerab

Units: Degree

Figura 1 — Localizacdo do municipio de Paraopeba na regido central de Minas Gerais,
sudeste do Brasil, onde se insere a Floresta Nacional de Paraopeba (Pinto et al. 2016).

Delineamento experimental

O experimento foi desenvolvido entre os meses de janeiro a outubro de 2015, no
viveiro da FLONA de Paraopeba. Os frutos foram coletados no cerrado da FLONA

poucos dias antes do experimento. ApoOs a coleta, 0 exocarpo e 0 mesocarpo externo
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(casca) foram removidos (Anexo 1), sendo utilizados apenas os pirénios (carocos) (Fig.
2).

Secgao transversal do fruto: Secgao transversal do putamen:

Figura 2 — Partes do fruto de Caryocar brasiliense: exocarpo coriaceo verde (EC),
mesocarpo externo (ME), pirénio (PT) ou carogo, mesocarpo interno (MI) ou polpa,
endocarpo lenhoso espinhoso (EE), améndoa (A). (Fonte: Oliveira 2009).

Para o experimento foram utilizados 630 pirénios submetidos aos tratamentos: a)
fermentac&o, na qual pirénios foram mantidos em um saco pléastico escuro, fechado por
15 dias, e posteriormente lavados em agua corrente e secos a sombra (adaptado de
Nasorry 2012); b) remocéo do mesocarpo (polpa) com faca (adaptado de Souza 2007); c)
aglomeracdo de sementes, que consistiu em dispor os pirénios no solo de forma a
preencher todos os espacos vazios da area de plantio (adaptado FIONA de Paraopeba) e
d) promocéo de escarificacdo no endocarpo, na regido do hilo, com auxilio de uma faca
(adaptado de Sano et al. 2008; Oliveira 2010). O controle consistiu na utilizacdo de

pirénios sem a remocao do mesocarpo interno, ou seja, caro¢cos mantidos com a polpa.

Figura 3 — Pirénios de C. brasiliense submetidos aos tratamentos: fermentacgdo (A), sem
polpa (B), aglomeracédo de sementes (C), escarificacdo (D) e controle (E). A seta indica
local onde surge o &pice caulinar.
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Em cada tratamento os pirénios foram dispostos em 14 parcelas de 23x23cm,
sendo um em cada Vvértice e um regido central (Anexo 2), técnica adaptada de Zardo
(2008) e Oliveira (2009). No total foram utilizados 630 pirénios, 70 por tratamento, com
excecao de aglomeracéo, no qual foram semeados 25 pirénios em cada parcela (Fig. 3C)
totalizando 350 pirénios. Cada pirénio foi semeado a cinco centimetros de profundidade
na posigdo horizontal (Anexo 2), no intuito de favorecer o alinhamento da raiz com o
caule (Pereira et al. 2002, Oliveira 2010). A semeadura foi realizada em um canteiro
experimental, contendo solo de cerrado da FLONA, telado nas laterais para limitar a

entrada de animais (Anexo 3).
Germinagao e desenvolvimento de plantulas

A emergéncia e o crescimento das plantulas foram acompanhados mensalmente
durante os dez meses de experimento. Para cada novo individuo emergido (Fig. 4A,
Anexo 5) aferiu-se, com o auxilio de um paquimetro digital, o didmetro (mm) a 1cm de
distancia acima do solo (DAS) e a altura (cm) do caule, a partir do solo até a gema apical
(Ledo et al. 2012) com auxilio de fita métrica (Fig. 4B e 4C). As plantulas foram
transplantadas para sacos plasticos escuros (15x20cm), identificadas com placas
metalicas numeradas (Fig. 4A), mantidas 30 dias a sombra (Anexo 5) para evitar
ressecamento e, posteriormente, deixadas ao sol (Anexo 6). Todas as parcelas foram
irrigadas trés vezes por semana por microaspersores, com duracdo média de 15 min,
seguindo o procedimento adotado por (Oliveira 2010).

Figura 4 — A) Identificacdo das mudas de C. brasiliense apds germinagéo, B) mensuracao
do diametro e C) altura.

Analise de dados

Para verificar se houve diferenga entre os tratamentos quanto a proporcdo de
sementes germinadas foram utilizados Modelos Lineares  Generalizados
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(GLM) (ANOVA, distribuicdo binomial). Analisou-se também, por meio de GLM
(ANOVA, distribuicdo Weibull), o tempo necessario para que 50% das sementes
germinassem em cada tratamento. O crescimento, em didmetro e altura, das plantulas nos
diferentes tratamentos foi avaliado também por GLM (ANOVA, distribuicdo normal para
altura e distribuicdo quasi-Poisson para diametro), sendo o crescimento calculado pela
diferenca média mensal da altura e do didmetro das mudas. Todas as analises foram
realizadas no programa R (versdo 3.3.1) com um nivel de significancia de 95%.

Resultados

Germinacao

Escarificacdo (54,3%) e aglomeracdo de sementes (36,8%) foram os tratamentos
com maior percentual de sementes germinadas em relagdo ao controle (22,8%), havendo
diferenga significativa entre ambos tratamentos (Desvio residual: 173,81, GL: 69,
p<0,001). Os tratamentos fermentacdo (4,3%) e remocdo de polpa (12,8%) foram bem
menos sucedidos do que o controle, com menores porcentagens de germinacao em relacao

aos demais, ndo tendo sido significativa a diferenga entre ambos (p > 0,05) (Fig. 5).
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Figura 5 — Porcentagem de sementes de C. brasiliense germinadas (%) em cada
tratamento: fermentagéo (fer), remocéo da polpa (s/p), aglomeragdo de sementes (agl),
escarificacdo (esc) e controle (con) em dez meses de experimento. As letras distintas (a,
c e d) sobre as barras indicam diferencga significativa entre os tratamentos.

As primeiras plantulas emergiram dois meses ap0s a semeadura, exceto no

tratamento fermentagdo. Em todos os tratamentos o maior numero de plantulas emergiu

97



no quarto més e apenas em aglomeracao sementes germinaram até os dois ultimos meses

de experimento (Fig. 6).

30 mEscarificagio ®lontrole ®Remogiods popa = Fementacio ® Aglomeragio

Humero de sementes gormiradas
]

A

) I“lll Y R
fes mar abr mai Jut

jan jul agoe zet out

meses

Figura 6 — Numero de sementes de C. brasiliense germinadas por més ao longo do
experimento.

No tratamento escarificacdo 54% das sementes germinaram em 10 meses de
experimento, sendo as porcentagens observadas para os demais tratamentos, no mesmo
periodo, inferiores a este valor (Fig. 7). A partir de uma projecao, nos demais tratamentos,
seriam necessarios entre 12 a 43 meses para que 50% das sementes germinassem (Fig. 7).
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Figura 7 — Projecdo da probabilidade de germinagdo em 50 meses nos tratamentos
escarificacdo (e), aglomeracao de sementes (A ) e controle (*) (p<0,001). Fermentacao e
remocdo de polpa estdo representados juntos € com o simbolo (m), pois ndo houve
diferenga significativa entre eles (p > 0,05). Os simbolos estdo posicionados no més em
que probabilidade de germinacdo projetada foi de 50%.
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Considerando o percentual de germinacdo de sementes por tratamento e a
sobrevivéncia das plantulas o maior sucesso na producdo de mudas foi no tratamento
escarificacdo (Tabela 1).

Tabela 1 — Sobrevivéncia C. brasiliense em cada tratamento ao longo de 10 meses.
*Plantulas que sobreviveram até o décimo més.

Pirénios Sementes Plantulas Plantulas
Tratamento plantados germinadas Mortas sobreviventes”
Controle 70 16 4 12 (17,1%)
Escarificacdo 70 38 8 30 (42,9%)
Fermentacéo 70 3 1 2 (2,9%)
Remocao da 70 9 3 7 (10,0%)
polpa
Aglomeracao 350 129 42 87 (24,9%)

de sementes*
* Método que utiliza cinco vezes mais o himero de pirénios em relacdo aos demais tratamentos.

Crescimento das plantulas

Para as andlises de crescimento em altura e diametro foram utilizadas as
informacdes das plantulas nascidas no més de maior sucesso germinativo (4° més) e que
permaneceram vivas até o final do experimento (10° més). O crescimento das plantulas
foi somente analisado no controle experimental e nos tratamentos aglomeracdo e
escarificacdo, devido ao baixo nimero de plantulas germinadas nos tratamentos remogéo
da polpa e fermentacdo. Ao final de dez meses de experimento as plantulas cresceram em
média 11cm em altura e 3mm em didmetro (Tabela 2). N&o houve diferenca significativa
no crescimento médio mensal em altura e didmetro no controle e nos tratamentos
escarificacdo e aglomeracdo de sementes (p>0,05).

Tabela 2 - Crescimento médio mensal e final, em altura e didmetro, das plantulas de C.
brasiliense do quarto ao décimo més de experimento.

Tratamentos  Crescimento Altura média Crescimento  Diametro médio final

médio mensal final médio mensal (mm)
em altura (cm) em didmetro
Controle* 1.77 (£0.60)**  11.58 (+4.23) 0.58 (x0.12) 3.79 (x0.94)
Aglomeracdo*  1.98 (x0.62) 11.15 (+4.98) 0.52 (x0.11) 3.42 (x0.87)
de sementes
Escarificagdo*  1.71 (x0.70) 11.69 (£5.05) 0.53 (£0.12) 3.06 (£0.71)

*Né&o houve diferenca significancia (p>0,05)
**Valores entre parénteses correspondem ao desvio-padrao.
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Discussao

O grande sucesso na producdo de mudas de pequi, com o tratamento escarificagéo,
pode estar relacionado ao rompimento do tegumento que favoreceu a germinacdo de
sementes com dorméncia fisica, como observado para outras espécies do cerrado
(Salomao et al. 2003). O rompimento do endocarpo rigido facilita a entrada de 4gua e seu
contato com o embrido (Sousa et al., 2017) o que pode auxiliado na germinacao.

A proximidade entre os pirénios, método utilizado tradicionalmente pelos
viveiristas da FLONA de Paraopeba, pode ter propiciado a inducéo da germinacéo, porém
ndo foram encontrados registros na literatura de metodologias similares a esta para
espécies nativas do cerrado. Assim, faz-se necessario aprofundar os estudos com este
método a fim de compreender os fatores, relacionados a proximidade dos pirénios, que
possam ter interferido positivamente na germinacao.

O controle foi semelhante ao método utilizado em outros estudos, no qual os
pirénios coletados ndo foram submetidos a nenhum tipo de tratamento. No entanto, os
resultados se diferiram, considerando-se, por exemplo, um estudo realizado na regido
Norte de Minas Gerais (Oliveira 2009), onde a taxa germinacdo em campo foi de 1,65%
em 314 dias de experimento. No Distrito Federal o sucesso germinativo foi de 15,5% em
11 meses de experimento (Zardo 2008). Embora as metodologias de cultivo dos pirénios
utilizadas por esses autores sejam similares a usada no controle deste estudo, 0 sucesso
de germinacdo obtido por eles foi inferior ao aqui descrito. O tipo de solo, a frequéncia
de irrigacdo, a precipitacdo e a remocdo de pirénios pela fauna sdo condicBes que variam
entre as diferentes localidades estudadas e que podem interferir na germinagao.

A remocdo do mesocarpo interno € apontada como um método viavel para a
germinacdo de C. brasiliense (Saloméo et al 2013) e embora tenha sido pouco eficiente
no presente estudo, Melo & Gongalves (2001) demonstraram a existéncia de substancias
inibidoras no mesocarpo interno (polpa) e endocarpo. Além disso, remocdo da polpa dos
pirénios pode favorecer a entrada patdgenos, Santos et al. (2013) verificaram que as
mudas de C. brasiliense sdo sensiveis a presenga de alguns fungos. Contudo, alguns
acidos graxos encontrados na polpa do pequi (Lima et al. 2007) podem ser fonte de
energia para a germinagdo das sementes (Kaymak 2014) e quando a polpa é removida
pode gerar efeito negativo na germinacéo.

Em estudos anteriores, pirénios submetidos a fermentacdo em associagcdo com

acido giberélico germinaram até 47% das sementes em 90 dias (Carvalho 1994; Nasorry
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2012). Esse percentual de germinacdo foi superior ao aqui reportado para tratamento
semelhante, mas sem adi¢do de hormdnio vegetal. Souza (2007) observou que ndo ha
diferenca significativa na germinagao de sementes de pequi com ou sem polpa, mas essa
diferenca existe em qualquer desses tratamentos com adi¢édo de &cido giberélico. Como
os tratamentos ndo influenciaram o crescimento das plantulas em altura e diametro fatores
como a taxa fotossintética e caractertisitcas genéticas da plantas matriz (Moura et al.
2013) podem estar associadas ao crescimento.

Conluséo

O tratamento escarificacdo consistiu a melhor técnica para a producdo de mudas
de pequi por fornecer o maior nimero de plantulas em menor tempo e pelo sucesso na
sobrevivéncia. O reduzido custo da técnica utilizada e a menor interferéncia no ambiente,
pela auséncia de insumos, sao fatores que favorecem a replicacédo por produtores rurais e
demais interessados, seja para a reposicao de populacfes de C. brasiliense em éreas de

extrativismo ou ainda para a producdo de mudas como alternativa de renda.
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ANEXOS

1: Remocao do exocarpo e mesocarpo externo de frutos de Caryocar brasiliense.

2: Carocos dispostos em parcela (23x23 cm). Quatro estdo nos vértices e um na posi¢do
central. Os pirénios foram enterrados de modo a favorecer o surgimento do &pice caulinar

3: Semeadura em um canteiro experimental contendo solo de cerrado da FLONA, com
tela nas laterais para limitar a entrada de animais.
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4: Plantula de Caryocar brasiliense.

5: Plantulas de Caryocar brasiliense mantidas sob sombreamento.
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CONSIDERACOES FINAIS

As informacdes obtidas neste estudo apontaram a viabilidade do uso do pequi
(Caryocar brasiliense) como uma alternativa de trabalho e renda para os moradores da
comunidade de Pontinha, e a partir do Projeto Pequi ampliou-se o interesse dos
comunitérios para o beneficamento de outros frutos do cerrado. Para 2017 ja esta
prevista, além da instalagdo de uma unidade de beneficiamento definitiva, o inicio de
um novo projeto que absorvera também outros frutos do cerrado existentes no territorio
quilombola. Assim, um novo processo de pesquisa-a¢do, envolvendo os comunitarios,
se iniciara tendo agora como foco outras especies do cerrado como a cagaita (Eugenia
dysenterica) e o araticum (Annona crassiflora).

Esperamos ampliar a iniciativa do Projeto Pequi para outras regides, inicialmente
para outra comunidade extrativista de minhocugus, em Séo José da Lagoa, distrito de
Curvelo, localidade proxima a comunidade de Pontinha e com tradicéo de coleta e venda

de frutos do cerrado.
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