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Abstract: Bees are fundamental to biodiversity conservation, as they are indispensable
pollinators and contribute significantly to the economy, especially in the agricultural
sector. However, there are still many knowledge gaps regarding species diversity and
the benefits provided by bees, including their products, particularly in the Northern
region of Brazil. In this context, this research sought to provide an overview of bee-
related research based on studies conducted in the state of Roraima that used bees and/
or their products as the central theme. Searches were carried out in SciELO, Google
Scholar, PubMed, the CAPES Journal Portal, the Brazilian Digital Library of Theses and
Dissertations and the institutional repositories of the Federal University of Roraima and
the State University of Roraima. A total of 43 studies were analyzed, including scientific
articles, theses, and dissertations that studied bees and/or their products. Most of the
studies were scientific journal articles (60%), followed by dissertations (28%), while
books, book chapters, and theses appeared in smaller numbers, 5%, 5%, and 2%,
respectively. The most studied fields were apiculture (35%) and physicochemical and
microbiological analysis of apicultural products (26%). These findings provide valuable
insights into the understanding of bees in Roraima and highlight the discrepancy
between the importance of the topic and the number of studies conducted in the state.
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Resumo: As abelhas desempenham papel fundamental na preservacdo da biodiversidade
por serem agentes essenciais no processo de polinizacdo e possuirem grande importancia
econbmica, em particular, na agricultura. No entanto, ainda existem muitas lacunas no
conhecimento sobre a diversidade das espécies e 0s beneficios que oferecem, incluindo
seus produtos, especialmente na regido Norte. Nesse sentido, objetivou-se com este trabalho
realizar um panorama das pesquisas sobre abelhas, por meio dos estudos realizados no
estado de Roraima que utilizaram abelhas e/ou seus produtos como tematica. As buscas
foram realizadas nas bases de pesquisa da SciELO, Google Scholar, PubMed, portal de
Periédicos da Capes, Biblioteca Digital Brasileira de Teses e Dissertacées (BDTD) e nos
repositorios institucionais da Universidade Federal de Roraima e da Universidade Estadual
de Roraima. Foram analisados, no total, 43 trabalhos, entre artigos, teses e dissertac¢fes
que estudaram abelhas e/ou seus produtos. A maioria dos trabalhos é composta por
artigos publicados em revistas cientificas (60%), seguidos de dissertacdes (28%),
enquanto livros, capitulos de livros e teses apareceram em menor quantidade, 5%, 5% e
2%, respectivamente. As areas mais estudadas foram apicultura (35%) e fisico-quimica e
microbiologia de produtos apicolas (26%). Esses dados apresentam as informacdes que
contribuem para a compreensao sobre as abelhas em Roraima, e evidenciam a discrepancia
entre a importancia do tema e a quantidade de pesquisas desenvolvidas no estado.
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INTRODUCTION

The importance of bees for pollination and
biodiversity conservation is widely recognized
by the scientific community. However, their
populations have been declining as a result
of environmental changes (OLIVEIRA, 2015;
SILVA; JUNIOR, 2022). Habitat destruction —
particularly of areas that host flowers and nesting
sites, which are often located in the soil — caused
by agriculture, road construction, and excessive
use of insecticides, is among the main factors
that negatively impact bees (MICHENER, 2007).

Kerr et al. (2001) also listed factors that
contribute to the decline of bee populations,
such as deforestation, wildfires, the intentional
destruction of nests by honey gatherers to
obtain products for trade or personal use, forest
fragments that are insufficient to maintain the
genetic diversity of species, and the use of
insecticides as the most likely causes of bee
disappearance.

The general population is still unaware of the
fundamental role of bees in ecosystems. Studies
have shown that students and children have limited
knowledge about the ecological role of bees,
highlighting the need for environmental education
(SILVEIRA et al., 2021). Some activities stand
out in the effort to preserve bee species, such as
meliponiculture, which is the rational keeping of
stingless bees. This activity has been proposed as a
tool for environmental education and conservation
awareness (FERREIRA ef al., 2013).

Research on bees — both stingless and stinging
— in areas such as species richness and diversity,
conservation and environmental education,
taxonomy, traditional knowledge, meliponiculture,
or bee products is becoming increasingly urgent and
necessary in the environmental context of Brazil
and the world. The state of Roraima, despite being
located in one of the most biodiverse regions on the
planet, still presents a gap in scientific knowledge,
with few studies focused on this and other areas
related to its natural environment (OLIVEIRA et
al., 2010). According to Silva (2005), this gap
may be explained by the presence of transitional
zones between the Amazon rainforest and the
cerrado (known locally as lavrados or savannas),
where intermediate vegetation develops, making
ecological characterization and the planning of
specific research more challenging.

INTRODUCAO

A importancia das abelhas para a polinizagédo
e a conservagdo da biodiversidade é amplamente
reconhecida pela comunidade cientifica. No entanto,
suas populagdes vém diminuindo como resultado de
mudangas ambientais (OLIVEIRA, 2015; SILVA;
JUNIOR, 2022), destruigdo de habitats que abrigam
flores e locais de nidificagdo, que so muitas vezes
situados no solo, causada pela agricultura, abertura
de estradas e uso excessivo de inseticidas. Esses sdo
os principais fatores que impactam negativamente
as abelhas (MICHENER, 2007).

Kerr et al. (2001) também elencaram fatores
que promovem a diminui¢cdo das populagdes de
abelhas: desmatamento, queimadas, destruigao
intencional dos ninhos por meleiros para obten¢do
de produtos comercializaveis ou para consumo
proprio, fragmentos de floresta insuficientes
para manutengdo genética das espécies € 0 uso
de inseticidas.

A populacdo em geral ainda desconhece o papel
fundamental das abelhas para os ecossistemas.
Estudos tém mostrado que estudantes e criangas
tém conhecimento limitado sobre o papel ecoldgico
das abelhas, o que demonstra a necessidade de
educacdo ambiental (SILVEIRA et al., 2021), ¢
algumas atividades se destacam para a preservacao
das espécies, por exemplo, a meliponicultura, que
¢ a criacdo racional das abelhas sem ferrdo. Essa
atividade tem sido proposta como uma ferramenta
de educagdo ambiental e de conscientizagado
conservacionista (FERREIRA et al., 2013).

Pesquisas sobre abelhas, com e sem ferrdo, no
ambito da riqueza e diversidade, conservagdo e
educagcdo ambiental, taxonomia, conhecimento
tradicional, meliponicultura ou sobre os seus
produtos, sdo cada vez mais urgentes e necessarias
no cenario ambiental do Brasil e do mundo. O
estado de Roraima, apesar de estar localizado em
uma das regides mais biodiversas do planeta, ainda
apresenta um vazio de informagdes cientificas, com
poucos estudos voltados tanto para esta quanto
para outras areas do conhecimento relacionadas
ao seu ambiente natural (OLIVEIRA et al., 2010).
De acordo com Silva (2005), essa lacuna pode
ser explicada pela presenga de areas de transicao
entre a floresta amazonica e os cerrados (lavrados
ou savanas), onde se desenvolve uma vegetacao
intermediaria que dificulta a caracterizagdo
ecoloégica e o planejamento de pesquisas especificas.
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These formations harbor a wide diversity of
habitats, supporting a great variety of plants and
animals. The insect fauna in these environments
is diverse, although some families exhibit low
population density.

Oliveira et al. (2010) recommended conducting
long-term studies, such as master’s and doctoral
research, to deepen the understanding of bee
composition in the region. They also suggested
surveys in areas that remain underexplored
and the inclusion of unsampled bee groups.
Furthermore, they emphasized the importance
of comparing the bee fauna of the lavrados of
Roraima with that of the central-western cerrado,
studying the role of bees in the pollination of
local flora, and evaluating the establishment of
preservation areas in Pacaraima and Tepequém
due to their species richness.

Becekeeping activities are highly recommended.
Apiculture is widely practiced due to its high
production of honey and by-products, and
in Brazil, it stands out for its contribution
to agricultural pollination and income
generation. Meliponiculture, on the other hand,
combines environmental conservation, cultural
appreciation, and sustainability, in addition
to producing high-value honey. The activity
strengthens traditional communities, promotes
environmental education, and is well suited to
small-scale production systems. However, it is
still in its early stages in the state and lacks
qualified professionals.

Given this context, this descriptive exploratory
research aimed to provide an overview of bee-
related studies conducted in the state of Roraima.

MATERIALS AND METHODS

The bibliographic survey was conducted using
each of the following terms: “abelhas, africanizadas,
Apis mellifera, apicultura, meliponicultura, abelha
sem ferrdo, polen, and palinologia” (and their
english translations) in combination with the term
“Roraima,” across the research databases SciELO,
Google Scholar, PubMed, the CAPES Journal
Portal, the Brazilian Digital Library of Theses
and Dissertations (BDTD), and the institutional
repositories of the Federal University of Roraima
and the State University of Roraima.

Essas formagdes abrigam uma ampla
diversidade de habitats, sustentando uma grande
variedade de plantas e animais. A fauna de insetos
nesses ambientes ¢ diversificada, embora algumas
familias apresentem baixa densidade populacional.

Oliveira et al. (2010) recomendaram a
realizagdo de estudos de longa duragdo, como
mestrados e doutorados, para aprofundar o
conhecimento sobre a composi¢ao das abelhas na
regido. Também sugeriram levantamentos em areas
ainda pouco exploradas e a inclusdo de grupos de
abelhas ndo amostrados. Além disso, destacaram a
importancia de comparar a apifauna dos lavrados
de Roraima com a dos cerrados do centro-oeste,
estudar o papel das abelhas na polinizagdo da flora
local e avaliar a criagdo de areas de preservacgao
em Pacaraima e Tepequém, devido a sua riqueza
de espécies.

As atividades de criacdo de abelhas sdo
altamente recomendadas. A apicultura ¢
amplamente difundida pela alta producdo de
mel e derivados e, no Brasil, destaca-se pela
contribui¢do a polinizagdo agricola e geragdo
de renda. Por outro lado, a meliponicultura alia
conserva¢do ambiental, valorizagdo cultural e
sustentabilidade, além de produzir mel de alto
valor agregado. A atividade fortalece comunidades
tradicionais, promove educacdo ambiental e se
adapta bem aos pequenos sistemas produtivos.
Contudo, a atividade ainda é embrionaria no
estado e carece de profissionais qualificados.

Diante do exposto, nesta pesquisa exploratoria
descritiva se objetivou fazer um panorama das
pesquisas sobre abelhas por meio dos trabalhos
realizados acerca do tema no estado de Roraima.

MATERIAL E METODOS

As pesquisas para o levantamento bibliografico
foram realizadas utilizando cada um dos termos:
“abelhas, africanizadas, Apis mellifera, apicultura,
meliponicultura, abelha sem ferrdo, pdlen e
palinologia” (e suas traducdes para o inglés)
concomitante ao termo “Roraima”, nas bases de
pesquisa da SciELO, Google Scholar, PubMed, portal
de Periddicos da Capes, Biblioteca Digital Brasileira
de Teses e Dissertagdes (BDTD) e nos repositorios
institucionais da Universidade Federal de Roraima e
da Universidade Estadual de Roraima.

Revista Agro@mbiente On-line, v. 19, e8471, 2025 3



MACIEL, E. S.; CABRAL, G. H. Overview of bee research in Roraima, Brazil. Revista Agro@mbiente On-line, v. 19, e8471, p. 1-24, 2025.

To be included in this research, the studies
had to involve bees and their products
collected in the state of Roraima. After
selection, all relevant information from
the studies (title, authorship, year, journal,
institution, type of publication, and field of
concentration) was compiled and organized
into tables for analysis.

Abstracts, undergraduate final papers,
and studies that did not use regional
material (bees and/or their products) in the
development of the research were excluded
from this review.

RESULTS AND DISCUSSION

From 1990 to 2025, a total of 43 studies
were found, including articles, theses, and
dissertations. Of this total, 60% (26) are articles
published in scientific journals, followed by
dissertations, which represent 28% (12), while
books, book chapters, and theses appear in
smaller proportions: 5% (2), 5% (2), and 2%
(1), respectively.

The evolution of the cumulative number of
publications during the studied period shows a
slow growth, with an average of only 1.2 studies
per year. This low scientific output may be
associated with several factors, such as the lack
of adequate dissemination of research, limited
awareness of the importance of the topic, low
interest from the academic community and
society, as well as a shortage of financial and
institutional incentives to promote studies in
this field.

Among the articles reviewed, the local
journals “Boletim do Museu Integrado de
Roraima” and “Revista Agro@mbiente On-line”
accounted for the majority of publications, with
11 (42%) and 3 (12%) articles, respectively.
Together, they represent more than half (54%)
of the published articles, highlighting the
importance of these journals in the local context
for disseminating information about bees. The
remaining studies were published in twelve
different journals (Figure 1).

Para integrar esta pesquisa, era imprescindivel
que os trabalhos tivessem utilizado abelhas e
seus produtos obtidos no estado de Roraima.
Apds a selecdo, todas as informagdes referentes
aos trabalhos selecionados (titulo, autoria, ano,
revista, institui¢do, tipo de trabalho e area de
concentragdo) foram adicionadas e agrupadas em
tabelas para analise.

Foram excluidos desta revisdo resumos,
trabalhos de conclusdo de curso de graduagido
e trabalhos que ndo utilizaram material
regional (abelhas e/ou seus produtos) para o
desenvolvimento das pesquisas.

RESULTADOS E DISCUSSAO

Foram encontradas, desde 1990 até
2025, 43 pesquisas entre artigos, teses e
dissertagdes. Desse total, 60% (26) sdo
artigos publicados em revistas cientificas,
seguidos de dissertagdes, 28% (12), enquanto
livros, capitulos de livros e teses aparecem
em menor quantidade, 5% (2), 5% (2) e 2%
(1), respectivamente.

A evolugdo da quantidade acumulada de
trabalhos publicados no periodo estudado
demonstra um crescimento lento, com uma
média de apenas 1,2 trabalhos por ano. Essa
baixa produgdo cientifica pode estar associada
a diversos fatores, como a falta de divulgagdo
adequada das pesquisas, a auséncia de
conscientizacdo sobre a importiancia do tema,
o baixo interesse da comunidade académica e
da sociedade, além da escassez de incentivos
financeiros e institucionais para fomentar
estudos na area.

Dentre os artigos revisados, as revistas
locais “Boletim do Museu Integrado de
Roraima” e “Revista Agro@mbiente On-line”
concentraram as publica¢des, com 11 (42%) ¢
3 (12%), respectivamente, ¢ representam juntas
mais da metade dos artigos publicados (54%),
destacando-se a importancia dessas revistas no
cenario local para a divulgagdo sobre abelhas.
Os outros trabalhos estdo publicados em doze
revistas diferentes (Figura 1).
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Thematic area

Apiculture 11

Entomology 5

Physico-chemical and microbiological 6

Scientific
journal

1 Acta Amazonica

11 Bal, Mus, Int, de Reraima (Online)

B 1 s Veterinaria
1 Brazilian Journal of Development
1 Norte Cientifico

1 Sustinere
3 Agro@mbiente On-line

1 Lundiana

1 Natural Product Research

_ 1 Contribuciones a las Ciencias Sociales

Public health 2

S : iz Scientia

Figure 1 - Diagram of articles published in scientific journals according to thematic

area.

Figura 1 - Diagrama dos artigos publicados em revistas de acordo com a area

tematica.

It is also noteworthy that, among the twelve
dissertations focused on bees, nine (75%) were
developed within the Graduate Program in
Natural Resources (PRONAT) at the Federal
University of Roraima (UFRR). This program
operates in the field of Environmental Sciences
and trains qualified professionals for research
and projects aimed at the use and conservation
of natural resources. Its focus is on addressing
environmental challenges and promoting
sustainable development in Roraima. This
result positions the program as a reference in
advanced bee research, in addition to playing
a key role in training qualified researchers,
thereby contributing to the advancement of
studies in this field.

The only doctoral thesis on bees found
in the bibliographic survey was conducted
at the National Institute for Amazonian
Research (INPA) in 2005. This highlights
that, despite the growing number of master’s
graduates from local institutions, scientific
advancement through the training of PhD
researchers focused on bee-related topics is
still progressing slowly.

Destaca-se também que, das doze
dissertagdes com a tematica abelha, nove
(75%) foram desenvolvidas no Programa
de Poés-graduagdao em Recursos Naturais
(PRONAT) da Universidade Federal de
Roraima (UFRR). O Programa atua na area
de Ciéncias Ambientais e forma profissionais
qualificados para pesquisas e projetos
voltados ao uso e conservagdao dos recursos
naturais. Seu foco ¢ enfrentar desafios
ambientais ¢ promover o desenvolvimento

sustentavel em Roraima. Esse resultado
coloca o Programa como referéncia nos
estudos avangados sobre abelhas, além
de atuar na formagdo de pesquisadores

qualificados, o que contribui para o avango
das pesquisas na area.

A Unica tese sobre abelhas encontrada
na pesquisa bibliografica foi realizada no
Instituto Nacional de Pesquisas da Amazodnia
(INPA), no ano de 2005. Evidenciando que,
apesar da formagdo crescente de mestres pelas
institui¢des locais, o avango cientifico com
a formag¢do de doutores ligados a tematica
de abelhas ainda ¢ lento.
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Among the 43 studies published on various bee-
related topics, there is a predominance of research
in apiculture (35%) and in the physicochemical
and microbiological characterization of bee
products (26%). Together, these two areas account
for 61% of the total scientific investigations,
indicating greater research efforts in these
fields. Other areas, such as entomology (16%),
palynology (9%), meliponiculture (7%), and
public health (5%), are less represented. In the
field of mycology, only one study was found,
representing 2% of the total research.

This uneven distribution among the various
approaches to bee research suggests a greater
emphasis on aspects related to the production
and analysis of bee products, as well as on
physicochemical and microbiological aspects
— likely due to their economic and ecological
relevance. The less-represented areas may reflect
lower interest from the scientific community,
specific challenges in conducting research on
these topics, and even a lack of qualified advisors
and funding opportunities.

A leading researcher in this field in Roraima
is Professor PhD. Silvio José Reis da Silva, who
stands out with 11 articles as first author, 6 as
co-author, contributions as author and co-author
of book chapters, as well as a dissertation
and thesis on bees conducted at INPA. He has
participated in 48.8% (21) of the studies carried
out in this field.

The studies identified in this review will be
presented and discussed, below, categorized by
thematic area.

Apiculture

Barbosa et al. (2007) conducted an economic
analysis of apiculture in the state and proposed
the technification of the sector as a strategy for
sustainable regional development. The authors
identified the need for investments in infrastructure,
as well as actions such as training programs,
market prospecting, and initiatives to encourage
commercialization. Currently, the Associag¢do
Setentrional dos Apicultores de Roraima (ASA)
and the cooperative Roraimel are responsible for
processing honey from affiliated beekeepers, and
the products receive the State Inspection Seal (Selo
de Inspe¢do Estadual — SIE).

Dentre os 43 trabalhos publicados em
diferentes tematicas sobre abelhas se observa
a predominancia de estudos em apicultura
(35%) e sobre caracterizacdo fisico-quimica e
microbioldgica de produtos apicolas (26%). Essas
duas areas somadas representam 61% do total
das investigacdes cientificas, indicando maiores
esforgos de pesquisas nesses temas. Outras areas,
como entomologia (16%), palinologia (9%),
meliponicultura (7%) e saude publica (5%),
apresentam menor representatividade. Quanto a
micologia, foi encontrado apenas um trabalho,
representando 2% do total das pesquisas.

Essa distribuig¢do desigual entre as diversas
abordagens sobre abelhas sugere que ha maior
énfase em aspectos relacionados a producdo
e analise de produtos apicolas, bem como em
aspectos fisico-quimicos e microbiologicos,
possivelmente devido a sua relevdncia econdmica
e ecologica. As areas menos representadas podem
refletir menor interesse da comunidade cientifica,
desafios especificos na condugdo de pesquisas
nesses temas ¢ até a escassez de orientadores
qualificados e financiamentos.

O pesquisador que se destaca nessa linha de
pesquisa, em Roraima, é o professor Dr. Silvio
José Reis da Silva, com 11 artigos como primeiro
autor, 6 como coautor, autor e coautor de capitulo
de livro, além de dissertagdo e tese realizados no
INPA sobre abelhas, participando em 48,8% (21)
dos trabalhos realizados na area.

A seguir, os trabalhos encontrados nessa

revisdo serdo apresentados e comentados,
separadamente, por area tematica.
Apicultura

Barbosa et al. (2007) analisaram

economicamente a apicultura no estado e
apontaram a tecnificagdo da drea como proposta
para o desenvolvimento sustentavel da regido.
Os autores perceberam que havia necessidade de
investimentos em infraestrutura, e agdes como
capacitagoes, prospeccao de mercados e estimulo
a comercializagdo. Atualmente, a Associagido
Setentrional dos Apicultores de Roraima (ASA)
e a Cooperativa Roraimel sdo responsaveis por
processar o mel dos apicultores associados, e os
produtos recebem o Selo de Inspecdao Estadual
(SIE).
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However, Cruz et al. (2023) — in a work
derived from Cruz (2021) — found that 37%
of beekeepers in the state process and sell
honey illegally, a practice that persists due
to insufficient enforcement and the distance
to legally approved honey processing
facilities. The authors warned that although
apiculture in Roraima 1is a productive
activity — generating approximately R$ 2.2
million in 2021 (IBGE, 2021) — the lack of
proper management and noncompliance with
current regulations compromise the national
recognition of the product, negatively
affecting consumer health and the integrity
of IBGE data.

In addition to production challenges,
honey consumption in the state is also
limited. An assessment of the population’s
perception regarding honey consumption
revealed that 52% rarely or never consume
it (FERREIRA et al., 2022). Among the
factors explaining this low consumption in
Brazil, according to Marchini (2018), is the
common association of honey with medicinal
uses — especially for respiratory problems —
rather than as a regular food item. Another
important factor is the high price of honey
in the domestic market, a consequence of
strong international demand, which may
limit the population’s access to this product
(MARQUELE-OLIVEIRA ef al., 2017).

The local beekeeping flora was first
studied by Silva (1990) in the community
of Contdo, Pacaraima, and at Fazenda SB,
in city of Boa Vista, where 19 melliferous
plants visited by Apis mellifera Linnaecus,
1758 were identified. Later, Silva et al.
(2021) identified plant species visited by
honey bees for pollen and nectar collection,
registering 48 species across 26 families,
with Mimosaceae (Fabacecae) standing out.
These results highlight the diversity of
plants used by bees and their importance for
colony maintenance. Meanwhile, Maduro e¢
al. (2020) — in a work derived from Maduro
(2019) — emphasized the role of extrafloral
nectar from Acacia mangium Willd. in honey
production in Roraima, indicating strong
potential for the expansion and strengthening
of the local beekeeping market.

No entanto, Cruz et al. (2023) — na obra
derivada de Cruz (2021) — identificaram que
37% dos apicultores no estado processam
e vendem mel de forma ilegal, pratica que
persiste devido a insuficiéncia de fiscalizagéo
e a distancia até as casas de mel legalizadas.
Os autores alertaram que embora a apicultura
em Roraima seja uma atividade produtiva
que gerou cerca de R$ 2,2 milhdes em 2021
(IBGE, 2021), a falta de manejo adequado ¢
o descumprimento das legislagdes vigentes
comprometem o reconhecimento do produto
nacionalmente, impactando negativamente a
saude dos consumidores e a integridade dos
dados do IBGE.

Além dos desafios na produgdo, o consumo
de mel também ¢ limitado no estado. Foi
avaliada a percepg¢do da populacdo sobre
o consumo de mel, ¢ observou-se que 52%
raramente ou nunca consome (FERREIRA et
al., 2022). Entre os fatores que explicam esse
baixo consumo no Brasil, segundo Marchini
(2018), esta a associacdo do mel a wusos
medicinais, especialmente para problemas
respiratdrios, e ndo como alimento do dia a
dia. Outro aspecto importante ¢ o prego elevado
do produto no mercado interno, reflexo da forte
demanda externa, o que pode limitar o acesso
da populagcdo a esse alimento (MARQUELE-
OLIVEIRA et al., 2017).

A flora apicola no estado foi estudada de
forma pioneira por Silva (1990), na comunidade
do Contdao, Pacaraima e na Fazenda SB, em
Boa Vista, onde foi possivel identificar 19
plantas meliferas visitadas por Apis mellifera
Linnaeus, 1758. Posteriormente, Silva et
al. (2021) identificaram espécies vegetais
visitadas por abelhas meliferas para coleta de
polen e néctar. Foram registradas 48 espécies
distribuidas em 26 familias, destacando-se
Mimosaceae (Fabaceae). Os resultados
evidenciaram a diversidade de plantas
utilizadas pelas abelhas e sua importancia para
a manuten¢do das colonias. Enquanto Maduro et
al. (2020) — na obra derivada de Maduro (2019)
—reforgou a participacdo do néctar extrafloral
de Acacia mangium Willd. na produg¢dao de mel
em Roraima, indicando um grande potencial
para expansdo e fortalecimento do mercado
apicola local.
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Regarding the health of A. mellifera bees,
Silva and Casadio (1999), in the community
of Contdo, Pacaraima, assessed infestation
by the mite Varroa destructor (ANDERSON;
TRUEMAN, 2000?%) between October 1996 and
August 1997. The authors found that infestation
levels varied from 0.19% to 29.07% per colony,
with an overall average of 6.89%. However,
according to Moretto and Leonidas (2003),
several reports highlight that, despite the
widespread presence of the mite, bee colonies
in Brazil generally show a certain degree of
tolerance to it, with little direct evidence of
significant impact on overall colony health.

In terms of A. mellifera bee nutrition,
colony development under different dietary
supplements was analyzed by Alcarcél (2011).
The results showed that the highest feed
consumption occurred when the hives were
supplemented with soybean meal, peach palm
flour, and granulated sugar, whereas the
greatest weight gain occurred only with energy
supplementation, which also resulted in the
largest brood and food areas. Supplementation
is a recommended practice in various situations.
Khan et al. (2022) emphasize that artificial
feeding is used not only to maintain colonies
during times of scarcity but also to stimulate
their development. This practice prepares bees
to take advantage of nectar flows, pollinate
crops, and facilitate colony multiplication. It
is also useful for queen rearing and maintaining
drones for mating, thereby extending the
productive season.

Regarding the reproduction of 4. mellifera
bees, Chaves ef al. (2011) and Chaves et al.
(2020) evaluated queen production using the
Doolittle method. The results indicated greater
success in grafting with larvae that were 24
hours old. These findings differ from those of
Silva et al. (1993), who found no significant
differences in queen production using larvae
aged 12 to 48 hours. Although the Doolittle
method was developed in 1889, there are still
ways to improve it.

Meanwhile, the results of Silva (1991)
supported the effectiveness of the 4. mellifera
swarming method proposed by Prost (1984), as
they demonstrated increased honey production
through the use of artificial swarming.

Em relagdo a sanidade de abelhas 4. mellifera,
Silva e Casadio (1999), na comunidade do Contdo,
Pacaraima, avaliaram a infestacdo pelo acaro
Varroa destructor (ANDERSON; TRUEMAN,
2000?%), entre outubro de 1996 e agosto de 1997.
Os autores constataram que houve variagdo na
infestagdo de 0,19% a 29,07% por coldnia, com
média geral de 6,89%. Entretanto, segundo Moretto
e Leonidas (2003), diversos relatos destacam que,
apesar da ampla presenc¢a do acaro, as coldnias
de abelhas no Brasil, geralmente, demonstram
certo grau de tolerancia ao acaro, havendo poucas
evidéncias diretas de impacto significativo sobre
a saude geral das coldnias.

Quanto a nutricdo de abelhas 4. mellifera,
o desenvolvimento de coldnias com diferentes
suplementa¢des alimentares foi analisado por
Alcarcél (2011). Os resultados mostraram que o
maior consumo de ra¢@o ocorreu quando as colmeias
foram suplementadas com farelo de soja, farinha
de pupunha e agucar cristal, enquanto o maior
ganho de peso ocorreu apenas com suplementagdo
energética, quando apresentaram também as
maiores areas de cria ¢ alimento. A suplementacao
¢ uma pratica recomendada em diversas situagdes.
Khan et al. (2022) salientam que a alimentagdo
artificial ¢ usada ndo s6 para manter colonias em
épocas de escassez, mas também para estimular
seu desenvolvimento. Essa pratica permite preparar
as abelhas para aproveitar os fluxos de néctar,
polinizar culturas e facilitar a multiplicagdo das
colonias. Também ¢ 1til para a criagdo de rainhas
e manutengdo de zangdes para acasalamento,
prolongando a temporada produtiva.

No que se refere a reproducdo de abelhas 4.
mellifera, Chaves et al. (2011) e Chaves et al.
(2020) avaliaram a produgdo de rainhas pelo
método de Doolittle. Os resultados indicaram
maior sucesso na enxertia com as larvas com 24 h
de eclosdo. Diferente dos resultados encontrados
anteriormente por Silva et al. (1993), que ndo viram
diferenga significativa na produc¢do de rainhas
a partir de larvas com 12 até 48 h. Apesar de o
método Doolittle ter sido criado em 1889, ainda ¢é
possivel encontrar maneiras de aperfeicoa-lo.

Enquanto os resultados de Silva (1991)
corroboraram a eficiéncia do método de enxameacgao
de abelhas A. mellifera proposto por Prost (1984),
ao demonstrarem aumento na produc¢do de mel com
o uso da enxameacdo artificial.

2At the time, the authors referred to the species Varroa jacobsoni, which was later identified and reclassified as Varroa destructor (ANDERSON;

TRUEMAN, 2000).
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Maciel (2023) evaluated the effectiveness
of different fuels for bee smokers in managing
Africanized bees raised in the /avrado region
of Roraima, testing the smoke produced from
burning angelim wood, cupiuba wood, eucalyptus
leaves, and wood shavings from various species,
both with and without the addition of beeswax
residue and dried eucalyptus leaves. The fuels
yielded varied results, with a slight reduction in
defensiveness when beeswax residue and dried
eucalyptus leaves were added. Several studies
(FUNARI et al., 2001; GAGE et al., 2018,;
LOMELE et al., 2010; MARTINS et al., 2020;
PANKIW, 2009; SILVA et al., 1982; VISSCHER
et al., 1995) have evaluated different materials
with the aim of reducing bee defensive behavior,
achieving varying degrees of success. However,
there is still considerable room for advancements
and contributions in the further development of
this field of study.

Physicochemical and microbiological analysis of
beekeeping products

Studies conducted in the state have pointed
to weaknesses in the quality of commercially
available honey, with recurring signs of
adulteration and physicochemical inadequacies.
Silva and Rebougas (2000) found that the average
moisture content of honey in the state was 19.5%,
with values ranging from 16.6% to 21.9%. Alves
et al. (2024) analyzed samples from open-air
markets in Boa Vista and detected adulteration
in 64.5% of the cases. Similarly, Farias et al.
(2018), in evaluating 4. mellifera honey from
different municipalities in the state, observed
that 45% of the samples had moisture and acidity
levels above the legal limits, suggesting failures
in management, processing, storage, or even
possible adulteration. These findings highlight
the need for improved honey production practices
and quality control in Roraima.

The results offered new perspectives on the
quality of honey produced in the state, while
the high rate of adulteration reinforces the need
for stricter inspection. Although qualitative tests
for detecting fraud are simple, data on honey
authenticity — especially of those sold in the
North region of Brazil — remain scarce (SILVA
et al., 2020).

Maciel (2023) avaliou a eficiéncia de
diferentes combustiveis para fumigadores
apicolas no manejo de abelhas africanizadas
criadas no lavrado roraimense, testando a fumaca
resultante da queima de madeiras de angelim,
cupiuba, folhas de eucalipto e maravalha de
madeiras diversas, com ¢ sem adi¢do de borra
de cera apicola e folhas secas de eucalipto.
Os combustiveis apresentaram resultados
variados, com leve reducdo na defensividade
ao adicionar borra de cera e folhas secas de
eucalipto. Diversas pesquisas (FUNARI et al.,
2001; GAGE et al., 2018; LOMELE et al., 2010;
MARTINS et al., 2020; PANKIW, 2009; SILVA
et al., 1982; VISSCHER ef al., 1995) avaliaram
diferentes materiais com o objetivo de atenuar o
comportamento defensivo das abelhas, obtendo
diferentes niveis de éxito. Contudo, ainda ha
consideravel espago para avangos e contribuigdes
no aprofundamento desse campo de estudo.

Fisico-quimica e microbiologia de produtos
apicolas

Estudos realizados no estado apontaram
fragilidades na qualidade do mel comercializado,
com indicios recorrentes de adulteracdo e
inadequagdes fisico-quimicas. Silva ¢ Reboucas
(2000) verificaram que a umidade média do mel no
estado era de 19,5%, com valores variando entre
16,6% e 21,9%. Alves et al. (2024) analisaram
amostras provenientes de feiras livres em Boa
Vista e constataram adulteragdes em 64,5% dos
casos. De forma semelhante, Farias ef al. (2018),
ao avaliarem méis de A. mellifera oriundos de
diferentes municipios do estado, observaram que
45% das amostras apresentavam umidade ¢ acidez
acima dos limites estabelecidos pela legislacdo,
sugerindo falhas no manejo, processamento,
armazenamento ou até possiveis adulteragdes.
Tais evidéncias apontam para a necessidade de
aprimoramento nas praticas de produgdo e controle
de qualidade do mel em Roraima.

Os resultados ofereceram novas perspectivas
sobre a qualidade dos méis produzidos no estado,
enquanto o alto indice de adulteracdo reforcga
a necessidade de maior fiscalizagdo. Embora
os testes qualitativos para detec¢@o de fraudes
sejam simples, ainda hé escassez de dados sobre
a autenticidade dos méis, especialmente daqueles
comercializados na regido Norte do Brasil (SILVA
et al., 2020).
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Pezente (2011) analyzed A. mellifera
honey samples in Roraima to quantify sugars
and assess the presence of yeasts. The
main sugars found were fructose (34.25%)
and glucose (33.25%). About 41.38% of
the samples showed yeast counts above
the legal limit. The analysis showed that
sucrose levels and yeast presence were the
most influential factors in differentiating
the samples.

Maciel (2013) investigated chemical
markers to confirm the botanical origin of
the bitter honey produced in the state, as
well as to evaluate its chemical composition
and antioxidant activity. Different extracts
of the honey and the associated flowers (with
and without pollen) were prepared, followed
by spectrometric and chromatographic
analyses. The author identified the presence
of chrysin and caffeic acid in the honey,
as well as n-alkanes and n-alkenes with
identical characteristics in both the honey
and the flowers. The results confirmed the
botanical origin through melissopalynology,
as described later in the Palynology section.

Pomtis et al. (2014) — in an article
derived from Pomtis (2011) — found that
darker honeys from Roraima had higher
levels of phenolic compounds, flavones, and
flavonols, along with greater antioxidant
activity. These results demonstrated the
chemical diversity and beneficial potential
of honey, influenced by botanical and
geographic factors.

Santos (2018) characterized bee pollen
produced in different phytophysiognomies
of the state. The samples met the
physicochemical parameters of IN n°® 3/2001°
(BRASIL, 2001), but 7.4% of the samples
showed microbiological contamination,
exceeding the permitted levels for
Escherichia coli. The study highlighted
significant differences between samples
from different phytophysiognomies and
reinforced the need for good beekeeping
practices to ensure food safety for
consumers.

Pezente (2011) analisou amostras de mel
de A. mellifera em Roraima para quantificar
agucares e avaliar a presenca de leveduras.
Os principais agucares encontrados foram
frutose (34,25%) e glicose (33,25%). Cerca
de 41,38% das amostras apresentaram
contagem de leveduras acima do limite
legal. A analise mostrou que os niveis de
sacarose ¢ a presen¢a de leveduras foram
os fatores mais influentes na diferenciagéo
das amostras.

Maciel (2013) investigou marcadores
quimicos para confirmar a origem botédnica
do mel amargo produzido no estado, além de
avaliar sua composigdo quimica e atividade
antioxidante. Foram elaborados diferentes
extratos do mel e das flores associadas
(com e sem polen), seguidos de analises
espectrométricas e cromatograficas. A autora
identificou a substdncia crisina e o acido
cafeico no mel, além de n-alcanos e n-alcenos
com caracteristicas idénticas entre mel e
flores. Os resultados confirmaram a origem
botdnica por melissopalinologia, como esta
descrito mais adiante na se¢do Palinologia.

Pomtis et al. (2014) — em artigo derivado
de Pomtis (2011) — identificaram que méis
mais escuros de Roraima possuem maiores
teores de compostos fenolicos, flavonas
e flavondis, além de maior atividade
antioxidante. Esses resultados mostraram a
diversidade quimica e o potencial benéfico
do mel, influenciados por fatores botanicos
e geograficos.

Santos (2018) caracterizou o polen apicola
produzido em diferentes fitofisionomias
do estado. As amostras atenderam os
pardmetros fisico-quimicos da IN n°® 3/2001°
(BRASIL, 2001), mas 7,4% das amostras
apresentaram contaminag¢do microbioldgica,
pois apresentaram niveis acima do permitido
para a presenga de Escherichia coli. A
pesquisa destacou diferengas significativas
entre as amostras provenientes de diferentes
fitofisionomias e refor¢cou a necessidade
de boas praticas apicolas para a segurancga
alimentar dos consumidores.

3Normative Instruction N° 3/2001 of the Secretariat of Agricultural Defense, Ministry of Agriculture, Livestock and Supply (MAPA), approved the
Technical Regulations for the Identity and Quality of bee venom, beeswax, royal jelly, lyophilized royal jelly, bee pollen, propolis, and propolis extract.
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Barbosa et al. (2016) —in a work derived from
Barbosa (2016) — analyzed propolis produced by
A. mellifera in forest and savanna areas of the
state. The results showed that savanna propolis
had higher levels of phenolics and flavonoids,
in addition to high antioxidant capacity.

Ferreira Neto et al. (2021) studied the
chemical composition of propolis, cerumen
threads, and nest resin of the stingless bee
Frieseomelitta silvestrii (Friese, 1902),
collected in Sdo Luiz. The dichloromethane
extracts exhibited distinct chemical profiles,
indicating different origins. Plant-derived
compounds were identified in the propolis
and resin, while the supporting threads
showed a predominantly hydrocarbon profile,
characteristic of abdominal waxes produced
by the bees. The study suggested potential
biological applications for these compounds
and emphasized the need for further research
on the little-explored biodiversity of
Roraima.

Studying the composition of bee products is
essential to ensure their quality, authenticity,
and food safety, while also adding commercial
value and promoting environmental
conservation. A detailed analysis of these
products allows for the identification of
nutritional and therapeutic properties, ensuring
that they meet the standards required by both
domestic and international markets (ABNT,
2012).

Entomology

In the field of entomology, studies have
investigated the diversity and abundance of
different bee species in Roraima, such as
species from the subtribe Meliponina — known
as stingless bees, native bees, or meliponines
— and from the subtribe Euglossina, commonly
referred to as orchid bees (SILVEIRA et al.,
2002).

Silva (2005) conducted an inventory of
Roraima’s entomofauna. The author described
several insect orders occurring in the state,
highlighting the bee fauna. He emphasized the
impacts of Acacia mangium afforestation on
the entomofauna and the population explosion
of Africanized bees (4. mellifera) in the state.

Barbosa ef al. (2016) — na obra derivada de
Barbosa (2016) — analisaram a propolis produzida
por A. mellifera, em areas de floresta e savana do
estado. Os resultados destacaram que a propolis
de savana apresentou maior teor de fendlicos
e flavonoides, além de eclevada capacidade
antioxidante.

Ferreira Neto et al. (2021) estudaram a
composi¢do quimica da propolis, fios de
cerume e resina do ninho da abelha sem ferrdo
Frieseomelitta silvestrii (Friese, 1902), oriundos
de Sdo Luiz. Os extratos diclorometanicos
apresentaram  perfis quimicos distintos,
indicando diferentes origens. Compostos
vegetais foram identificados na propolis e na
resina, enquanto os fios de sustentagdo exibiram
um perfil predominantemente hidrocarboneto,
caracteristico de ceras abdominais das abelhas.
A pesquisa sugeriu possiveis aplicagdes
biolégicas para esses compostos e destacou
a necessidade de mais estudos sobre a
biodiversidade pouco explorada de Roraima.

Estudar a composicdo dos produtos
de abelhas ¢ fundamental para garantir
sua qualidade, autenticidade e seguranga

alimentar, além de agregar valor comercial e
promover a conservagao ambiental. A analise
detalhada desses produtos permite identificar
propriedades nutricionais e terapéuticas,
assegurando que atendam aos padroes exigidos
tanto pelo mercado interno quanto internacional
(ABNT, 2012).

Entomologia

Na area de taxonomia foram investigadas
a diversidade e a abundédncia de diferentes
espécies de abelhas em Roraima, como
espécies da subtribo Meliponina, conhecidas
como abelhas sem ferrdo, abelhas indigenas
ou meliponideos, e da subtribo Fuglossina,
conhecidas como abelhas de orquideas
(SILVEIRA et al., 2002).

Silva (2005) inventariou a entomofauna de
Roraima. O autor descreveu varias ordens de
insetos com ocorréncia no estado, destacando
a fauna de abelhas. Ressaltando os impactos
do florestamento de A. mangium sobre a
entomofauna e da explosdo populacional de
abelhas africanizadas (4. mellifera) no estado.
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In the survey conducted by Oliveira et al. (2010),
aimed at better understanding the composition and
geographical distribution of bee species in the state,
48 species were recorded, belonging to the genera
Aparatrigona, Cephalotrigona,  Frieseomelitta,
Geotrigona, Lestrimelitta, Melipona, Oxytrigona,
Paratrigona, Partamona, Plebeia, Ptilotrigona, Scaura,
Tetragona and Trigona, and they also mentioned the
genus Scaptotrigona, which was not included in the
list because the specimens were on loan for taxonomic
review. In addition, 63 species of orchid bees were
recorded, including the first record of FEulaema
nigrifacies (Friese, 1897) in the country.

The diversity of Euglossina bees has been well
studied in Roraima. Nemésio (2005) conducted
collections at two sites on Maracd Island, recording
a total of 11 species, with FEufriesea superba
(Hoffmannsegg, 1817) being the most common. Maia
and Silva (2008) compared the fauna of these bees
in native forest areas and 4. mangium plantations. A
total of 123 individuals representing 21 species were
captured. The study highlighted the impact of habitat
alteration on Euglossina biodiversity. In the Serra
do Tepequém, in the municipality of Amajari, Silva
et al. (2013) identified 24 species distributed among
the genera Fuglossa, Eulaema, and Exaerete, with
Euglossa being the most prevalent. Meanwhile, Silva
et al. (2015) investigated the richness and abundance of
Euglossina bees in the Bem-Querer region, municipality
of Caracarai, identifying 28 species from the genera
Euglossa, Eulaema, Exaerete, and FEufriesea, with
Euglossa again being the most abundant genus.

For the genus Melipona, ten species are
recognized in the state, according to Silva et al.
(2021): Melipona (Eomelipona) amazonica Shulz,
1905, Melipona (Eomelipona) bradleyi Schwaz,
1932, Melipona (Eomelipona) illustris Schwarz,
1932, Melipona (Eomelipona) puncticollis Friese,
1902, Melipona (Melikerria) compressipes group,
Melipona (Michmelia) lateralis Erichson, 1848,
Melipona (Melipona) favosa (Fabricius, 1798),
Melipona (Michmelia) grupo paraenses, Melipona
(Michmelia) eburnea Moure & Kerr, 1950 and
Melipona (Michmelia) fulva Lepeletier, 1836.

For the subgenus complex Melipona (Melikerria),
five species are found in the state, according to Silva
and Maciel (2023): M. (Mk.) fasciculata Smith, 1854,
M. (Mk.) interrupta Latreille, 1811 and M. (Mk.)
compressipes (Fabricius, 1804) with two subspecies
M. (Mk.) c. compressipes Moure, 1960 and M. (Mk.) c.
oblitescens (Cockerell 1919).

No levantamento realizado por Oliveira et
al. (2010), com o intuito de melhor conhecer a
composicdo e distribuigdo geografica das espécies
de abelhas no estado, foram registradas 48
espécies pertencentes aos géneros Aparatrigona,
Cephalotrigona, Frieseomelitta, Geotrigona,
Lestrimelitta, Melipona, Oxytrigona, Paratrigona,
Partamona, Plebeia, Ptilotrigona, Scaura, Tetragona
e Trigona, e também citaram o género Scaptotrigona,
que ndo estava na lista pois os individuos estavam
emprestados para revisdo taxonomica. Além disso,
registraram-se 63 espécies de abelhas de orquideas,
incluindo o primeiro registro de Eulaema nigrifacies
(Friese, 1897) no pais.

A diversidade de abelhas Euglossina foi bem
estudada em Roraima. Nemésio (2005) realizou
coletas em dois locais da Ilha de Maraca, totalizando
11 espécies, sendo Eufriesea superba (Hoffmannsegg,
1817) a mais comum. Maia e Silva (2008) compararam
a fauna dessas abelhas em areas de mata nativa e
plantios de 4. mangium. Foram capturados 123
individuos de 21 espécies. O estudo evidenciou o
impacto da alteragdo do habitat na biodiversidade
de Euglossina. Na Serra do Tepequém, municipio
de Amajari, Silva et al., (2013) identificaram 24
espécies, distribuidas nos géneros Euglossa, Eulaema
e FExaerete, com predomindncia de Euglossa.
Enquanto Silva et al. (2015) investigaram a riqueza e
abundancia de abelhas Euglossina na regido do Bem-
Querer, municipio de Caracarai, ¢ identificaram 28
espécies dos géneros Euglossa, Eulaema, Exaerete ¢
Eufriesea, sendo Euglossa o género mais abundante.

Somente para o género Melipona sdo reconhecidas
no estado dez espécies, segundo Silva et al. (2021):
Melipona (Eomelipona) amazonica Shulz, 1905,
Melipona (Eomelipona) bradleyi Schwaz, 1932,
Melipona (Eomelipona) illustris Schwarz, 1932,
Melipona (Eomelipona) puncticollis Friese, 1902,
Melipona (Melikerria) grupo compressipes, Melipona
(Michmelia) lateralis Erichson, 1848, Melipona
(Melipona) favosa (Fabricius, 1798), Melipona
(Michmelia) grupo paraenses, Melipona (Michmelia)
eburnea Moure & Kerr, 1950 e Melipona (Michmelia)
fulva Lepeletier, 1836.

Para o complexo subgénero Melipona (Melikerria),
sdo encontradas cinco espécies, segundo Silva e
Maciel (2023): M. (Mk.) fasciculata Smith, 1854,
M. (Mk.) interrupta Latreille, 1811 e M. (Mk.)
compressipes (Fabricius, 1804) com duas subespécies
M. (Mk.) c. compressipes Moure, 1960 e M. (Mk.) c.
oblitescens (Cockerell 1919).
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In the most recent compilation of stingless
bees in Brazil (NOGUEIRA, 2023), 38 valid
species of Meliponini are cataloged for the state
of Roraima. They are: Aparatrigona impuctata
(Ducke, 1916), Friesella flavicornis (Fabricius,
1798),  Geotrigona  (Geotrigona)  subgrisea
(Cockerell, 1920), Lestrimelitta glabrata Camargo
& Moure, 1996, Lestrimelitta maracaia Marchi &
Melo, 2006, Lestrimelitta monodonta Camargo &
Moure, 1989, Lestrimelitta rufipes (Friese, 1903),
Melipona (Eomelipona) marginata Schwarz, 1932,
Melipona (Meliponiella) bradleyi Schwarz, 1932,
Melipona (Melikerria) compressipes (Fabricius,
1804), Melipona (Melipona) favosa (Fabricius,
1798), Melipona (Michmelia) cramptoni Cockerell,
1920, Melipona (Michmelia) fulva Lepeletier, 1836,
Melipona (Michmelia) lateralis Erichson, 1848,
Melipona (Michmelia) seminigra Friese, 1903,
Nogueirapis batistai Nogueira, 2020, Partamona
ferreirai Pedro & Camargo, 2003, Partamona mourei
Camargo, 1980, Partamona nigrior (Cockerell, 1925),
Partamona vicina Camargo, 1980, Scaptotrigona
(Sakagamilla) hylaeana Nogueira & Santos-Silva,
2022, Scaptotrigona (Scaptotrigona) nigrohirta
Nogueira & Santos-Silva, 2022, Scaura latitarsis
(Friese, 1900), Scaura longula (Lepeletier, 1836),
Scaura amazonica Nogueira, Oliveira & Oliveira,
2019, Tetragona (Tetragona) beebei (Schwarz,
1938), Tetragona (Tetragona) clavipes (Fabricius,
1804), Tetragona (Tetragona) dorsalis (Smith,
1854), Tetragona (Tetragona) goettei (Friese, 1900),
Tetragona (Tetragona) handlirschii (Friese, 1900),
Tetragona (Tetragona) kaieteurensis (Schwarz,
1938), Tetragona (Ptilotrigona) lurida (Smith, 1854),
Trigona (Aphaneuropsis) cilipes (Fabricius, 1804),
Trigona (Aphaneuropsis) lacteipennis Friese, 1900,
Trigona (Aphaneura) pallens (Fabricius, 1798),
Trigona (Aphaneura) williana Friese, 1900 and
Trigonisca duckei (Friese, 1900).

Information on bee species richness in the state
of Roraima is still insufficient. According to Oliveira
et al. (2010), the scarcity of scientific data on
biodiversity in Roraima is mainly due to the absence of
systematic and long-term sampling, the geographical
limitation of collections — generally concentrated
along the Branco River and the BR-174 highway —
and the low level of interest from researchers in local
topics. Nevertheless, the authors emphasize that the
high species richness of bees in the state may be
associated with the diversity of biomes and altitudinal
variation, reinforcing the importance of Roraima for
the conservation of Amazonian biodiversity.

Na compilacdo mais recente das abelhas
sem ferrdo do Brasil (NOGUEIRA, 2023), estdo
catalogadas 38 espécies validas de Meliponini
para o estado de Roraima. S3o elas: Aparatrigona
impuctata (Ducke, 1916), Friesella flavicornis
(Fabricius, 1798), Geotrigona (Geotrigona) subgrisea
(Cockerell, 1920), Lestrimelitta glabrata Camargo
& Moure, 1996, Lestrimelitta maracaia Marchi &
Melo, 2006, Lestrimelitta monodonta Camargo &
Moure, 1989, Lestrimelitta rufipes (Friese, 1903),
Melipona (Eomelipona) marginata Schwarz, 1932,
Melipona (Meliponiella) bradleyi Schwarz, 1932,
Melipona (Melikerria) compressipes (Fabricius,
1804), Melipona (Melipona) favosa (Fabricius,
1798), Melipona (Michmelia) cramptoni Cockerell,
1920, Melipona (Michmelia) fulva Lepeletier, 1836,
Melipona (Michmelia) lateralis Erichson, 1848,
Melipona (Michmelia) seminigra Friese, 1903,
Nogueirapis batistai Nogueira, 2020, Partamona
ferreirai Pedro & Camargo, 2003, Partamona mourei
Camargo, 1980, Partamona nigrior (Cockerell, 1925),
Partamona vicina Camargo, 1980, Scaptotrigona
(Sakagamilla) hylaeana Nogueira & Santos-Silva,
2022, Scaptotrigona (Scaptotrigona) nigrohirta
Nogueira & Santos-Silva, 2022, Scaura latitarsis
(Friese, 1900), Scaura longula (Lepeletier, 1836),
Scaura amazonica Nogueira, Oliveira & Oliveira,
2019, Tetragona (Tetragona) beebei (Schwarz,
1938), Tetragona (Tetragona) clavipes (Fabricius,
1804), Tetragona (Tetragona) dorsalis (Smith,
1854), Tetragona (Tetragona) goettei (Friese, 1900),
Tetragona (Tetragona) handlirschii (Friese, 1900),
Tetragona (Tetragona) kaieteurensis (Schwarz, 1938),
Tetragona (Ptilotrigona) lurida (Smith, 1854), Trigona
(Aphaneuropsis) cilipes (Fabricius, 1804), Trigona
(Aphaneuropsis) lacteipennis Friese, 1900, Trigona
(Aphaneura) pallens (Fabricius, 1798), Trigona
(Aphaneura) williana Friese, 1900 e Trigonisca duckei
(Friese, 1900).

As informagdes sobre a riqueza de espécies
de abelhas para o estado de Roraima ainda sdo
insuficientes. Segundo Oliveira et al. (2010),
a escassez de informagdes cientificas sobre a
biodiversidade em Roraima deve-se, principalmente,
a auséncia de amostragens sistematicas e de longa
duragdo, a limitagdo geografica das coletas —
geralmente concentradas ao longo do rio Branco e da
BR-174 — e ao baixo interesse dos pesquisadores por
temas locais. Ainda assim, os autores destacam que a
elevada riqueza de espécies de abelhas no estado pode
estar associada a diversidade de biomas e a variagdo
altitudinal, refor¢ando a importancia de Roraima para
a conservacdo da biodiversidade amazodnica.
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Palinology

Silva (1998), in a savanna area in the community
of Contdo, municipality of Pacaraima, identified
52 pollen types in pollen samples, distributed
across 34 families, with Mimosaceae (Fabaceae),
Sapindaceae, and Rubiaceae being the most
represented. In the honey samples, 21 pollen types
from 13 families were found, with Mimosaceae
(Fabaceae) and Anacardiaceae predominating. The
most frequent species were Curatella americana L.
and Mimosa polydactyla Humb. & Bonpl. ex Willd.
The author highlighted the botanical diversity
associated with bees in the region.

Silva and Rebougas (1998) analyzed honey
samples to identify the plant species visited by A.
mellifera bees and suggested that the likely source
of the bitter honey in Roraima was the pollen of
Protium sp. and Vochysia guianensis Aubl. However,
Marques-Souza and Kerr (2003), after analyzing
honey samples from the municipality of Mucajai,
suggested Protium sp. alone as the cause of the
bitter taste, since this pollen type accounted for
over 60% of the analyzed samples, and no Vochysia
sp. pollen was found. Silva (2005), through field
observations and palynological analyses, once
again concluded that the floral origin of the bitter
honey was nectar from V. guianensis. Finally,
Maciel (2013) analyzed samples of bitter honey
from the municipality of Cantd and confirmed,
through chemical and melissopalynological
analyses, that the floral origin of this type of honey
was associated with Vochysia sp.

Silva and Absy (2000) analyzed honey samples
from the community of Contdo, municipality of
Pacaraima, and identified 20 pollen types from
13 families and 18 genera. Matos et al. (2014)
conducted a pollen characterization of 62 species
from 25 plant families in the Bosque dos Papagaios
in Boa Vista, and Silva ef al. (2015) investigated
the mortality of A. mellifera bees at Fazenda
Progresso, in Canta, confirming the toxicity of
pollen from Ferdinandusa paraensis Ducke to
honey bees.

Products such as propolis and royal jelly have
received little palynological attention. To advance
melissopalynology, it is necessary to strengthen
the training of human resources, invest in research
institutions, and publish more pollen catalogs to
facilitate identification in the context of a highly
diverse flora (SOUZA et al., 2019).

Palinologia

Silva (1998), em uma 4area de savana na
comunidade do Contdo, municipio de Pacaraima,
identificou 52 tipos polinicos em amostras de pdlen,
distribuidos em 34 familias, sendo Mimosaceae
(Fabaceae), Sapindaceae e Rubiaceae as mais
representadas. Nas amostras de mel, 21 tipos de pdlen
de 13 familias foram encontrados, predominando
Mimosaceae (Fabaceae) e Anacardiaceae. As
espécies mais frequentes foram Curatella americana
L. e Mimosa polydactyla Humb. & Bonpl. ex Willd.
O autor destacou a diversidade botanica associada
as abelhas na regido.

Silva e Reboucas (1998) analisaram amostras
de méis para identificar as espécies visitadas por
abelhas 4. mellifera e sugeriram a provavel fonte
para o mel amargo em Roraima, como sendo o
pélen de Protium sp. e Vochysia guianensis Aubl.
No entanto, Marques-Souza ¢ Kerr (2003), apds
analise de amostras de mel no municipio de Mucajai,
sugeriram apenas o Protium sp. como causador
do sabor amargo, ja que nas amostras analisadas
esse tipo polinico apresentou frequéncia superior
a 60%, ¢ ndo foi encontrado polen de Vochysia sp.
Silva (2005), realizando observagdes de campo e
analises palinologicas, concluiu novamente que a
origem floral do mel amargo era de néctar de V.
guianesis. Por fim, Maciel (2013) analisou amostras
de mel amargo do municipio do Canta e confirmou,
apos analises quimica e melissopalinologica, que a
origem floral desse tipo de mel estava associada a
Vochysia sp.

Silva e Absy (2000) analisaram amostras de méis
da comunidade do Contdo, municipio de Pacaraima,
e identificaram 20 tipos polinicos de 13 familias
e 18 géneros. Matos et al. (2014) realizaram a
caracterizagdo polinica de 62 espécies de 25 familias
de plantas do Bosque dos Papagaios em Boa Vista,
e Silva ef al. (2015) investigaram a mortalidade de
abelhas A. mellifera na Fazenda Progresso, Canta,
e confirmaram a toxicidade do podlen da espécie
Ferdinandusa paraensis Ducke para as abelhas
meliferas.

Produtos como propolis e geleia real tém
recebido pouca atengdo palinoldgica. Para avangar
na melissopalinologia, ¢ necessario fortalecer a
formagao de recursos humanos, investir em institutos
de pesquisa e publicar mais catdlogos de polen para
facilitar a identificagdo em um contexto de flora
diversificada (SOUZA et al., 2019).
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Public health

The widespread availability of nesting sites
in urban areas — such as attics, walls, trees,
and abandoned structures — combined with the
highly defensive behavior of Africanized bees,
has contributed to an increase in the frequency
of attacks. Contact with colonies has become
common, especially in environments near
residences and animal shelters. In many cases,
incidents occur when individuals, unaware of
the presence of a swarm, approach or attempt
to remove it using objects or chemicals,
often without personal protective equipment.
Additionally, accidents can happen even
through accidental contact with a single bee
(MELLO et al., 2003).

Accidents involving Africanized 4. mellifera
bees in Roraima have become a public health
issue. Cruz et al. (2022) — in a work derived
from Cruz (2021) — analyzed data from the
SUS Information and Informatics Department
(DATASUS) between 2007 and 2019 and
applied socio-epidemiological questionnaires
to beekeepers in the central region of the state.
The results indicated a trend toward increased
cases in the coming years, particularly during
the peak honey production period, due to
swarming and population growth of the bees.
Beckeepers are not among the most affected
groups. The study highlighted the risks of
these incidents and suggested supporting
preventive strategies in vulnerable areas.

Maciel et al. (2024) were pioneers
in analyzing 743 reports of bee-related
incidents filed by the Roraima Military Fire
Department between 2020 and 2023. The cases
were concentrated in the capital, Boa Vista,
especially in the West Zone and Central areas.
Residences and trees were the main nesting
sites. The most commonly used control method
was fire, and most cases occurred during
the dry season. Only 9% of the incidents
had environmental authorization for swarm
control. The study underscored the need for
public policies focused on swarm management
and environmental awareness.

Saude publica

A ampla disponibilidade de locais para
nidificagdo em 4areas urbanas, como forros,
muros, arvores e estruturas abandonadas, aliada
ao comportamento altamente defensivo das
abelhas africanizadas, tem contribuido para o
aumento da frequéncia de ataques. O contato
com coldnias tornou-se comum, especialmente
em ambientes proximos a residéncias e abrigos
de animais. Em muitos casos, os acidentes
ocorrem quando pessoas, sem perceber a
presenca do enxame, aproximam-se ou tentam
remové-lo utilizando objetos ou produtos
quimicos, frequentemente sem equipamentos
de proteg¢do individual. Além disso, incidentes
podem acontecer até mesmo no contato acidental
com uma unica abelha (MELLO et al. 2003).

Os acidentes envolvendo abelhas 4. mellifera
africanizadas em Roraima, tornaram-se
uma questdo de saude publica. Cruz et al.
(2022) — na obra derivada de Cruz (2021) -
analisaram os dados do Departamento de
Informacgdo e Informatica do SUS (DATASUS),
entre 2007 e 2019, e aplicaram questionarios
socioepidemioldgicos aos apicultores da regido
central do estado. Os resultados indicaram
tendéncia de aumento dos casos nos proximos
anos, especialmente durante o periodo de
maior producdo de mel, devido a enxameacgdo
e ao crescimento populacional das abelhas.
Os apicultores ndo estdo entre os principais
afetados. O estudo alertou sobre os riscos
dos acidentes e sugeriu apoiar estratégias de
prevencdo em areas vulneraveis.

Maciel et al. (2024) foram pioneiros ao
analisar 743 relatorios sobre ocorréncias
com abelhas do Corpo de Bombeiros Militar
de Roraima, no periodo de 2020 a 2023. Os
casos concentraram-se na capital Boa Vista,
especialmente na Zona Oeste e no Centro.
Residéncias e 4arvores foram os principais
locais de nidificagdo. O método mais utilizado
para controle foi o fogo, e a maioria dos casos
ocorreu no periodo seco, sendo que em apenas
9% das ocorréncias havia autorizagdo ambiental
para o controle dos enxames. O estudo destacou
a necessidade de politicas publicas focadas
no manejo de enxames e na concientizagdo
embiental.
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Micology

In the field of mycology, Simas (2015)
analyzed honey samples from Roraima to ensure
food safety. Eight samples were collected
from different locations during both the rainy
and dry seasons. Fungi were identified using
morphological and molecular methods. Only
one sample, from Mucajai during the rainy
season, exceeded safety limits for fungal
growth. A total of 19 fungal morphotypes were
identified, including potentially toxigenic
genera such as Penicillium, Paecilomyces,
and Eurotium, with some species posing
health risks. The results highlight the need
for quality control and the implementation of
good manufacturing practices to ensure the
safety of honey in the region.

Meliponiculture

The rational keeping of stingless bees is
known as meliponiculture, and this activity
has shown a positive environmental impact by
promoting sustainability, conserving pollinators,
and operating in an interdisciplinary manner. It
integrates “environmental” domains (ecosystem
services maintenance, environmental restoration,

environmental awareness, and biological
conservation), “cultural” (traditional knowledge,
innovation, science, and environmental

education), “social” (leisure, social interaction,
social inclusion, and quality of life), and
“economic” (bee products, meliponiculture
supplies, agricultural pollination, and income
generation), which together form the universe of
meliponiculture (BARBIERI; FRANCOY, 2020).

Currently, stingless beekeeping is an emerging
activity in the state of Roraima. There are few
meliponiculturists, who are rudimentarily
organized, and there are no reports of the practice
among Indigenous communities in the state. A
leading figure in the field is Mr. Jodo Almeida
(Figure 2), one of the pioneers of meliponiculture
in the state and owner of the largest stingless
bee farm in the region, with species from the
genera Scaptotrigona, Melipona, Tetragona, and
Frieseomelitta. He is recognized as a reference
in the area and an active participant in teaching,
research, and extension activities across various
institutions.

Micologia

Na area de micologia, Simas (2015) analisou
amostras de méis de Roraima para garantir
a seguranca alimentar. Foram coletadas oito
amostras de diferentes locais nos periodos chuvoso
e seco. Os fungos foram identificados por métodos
morfolégicos e moleculares. Apenas uma amostra,
de Mucajai no periodo chuvoso, ultrapassou os
limites de seguranga para o crescimento fungico.
No total, foram identificados 19 morfotipos
de fungos, incluindo géneros potencialmente
toxigénicos como Penicillium, Paecilomyces e
Eurotium, com algumas espécies oferecendo riscos
a saude. Os resultados destacam a necessidade
de controle de qualidade e da aplicagdo de Boas
Praticas de Fabricagdo para garantir a segurancga
dos méis na regido.

Meliponicultura

A pratica da criacdo racional de abelhas
sem ferrdo ¢ chamada de meliponicultura
e a atividade tem demonstrado impacto
positivo no meio ambiente, pois promove a
sustentabilidade, conservando os polinizadores
e atuando de modo interdisciplinar, integrando

dominios “ambientais” (manutencdo dos
servigos ecossistémicos, recuperagao
ambiental, consciéncia ambiental e conservagio
bioldgica), “culturais” (conhecimento
tradicional, inovag¢do, ciéncia e educagdo
ambiental), “sociais” (lazer, interagdes

sociais, inclusdo social e qualidade de vida)
e “econdmicos” (produtos de abelhas, produtos
para meliponicultura, polinizagdo agricola
e emprego/renda), que compdem 0 universo
da meliponicultura (BARBIERI; FRANCOY,
2020).

Atualmente a criagdo de abelhas sem ferrdo
¢ uma atividade embrionaria no estado de
Roraima, existem poucos meliponicultores
que se organizam rudimentarmente ¢ ndo ha
relatos da atividade em comunidades indigenas
no estado. Um expoente na area ¢ o Sr. Jodo
Almeida (Figura 2), um dos pioneiros na
meliponicultura do estado e proprietario do
maior meliponario da regido, com espécies dos
géneros Scaptotrigona, Melipona, Tetragona
e Frieseomelitta, sendo referéncia na area e
participante ativo das atividades de ensino,
pesquisa e extensdo de varias institui¢des.
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Figure 2 - The beekeeper and meliponiculturist Jodo Almeida
showing a stingless bee hive to the Amazonia Rural news program,
broadcast by Rede Amazénica. The program can be viewed at
the following link: https://globoplay.globo.com/v/8081699/.
Source - Maciel (2019).

Figura 1 - O apicultor e meliponicultor Jodo Almeida mostrando
uma colmeia de abelha sem ferrdo para a reportagem do
programa Amazénia Rural, da emissora Rede Amazdnica. O
programa pode ser assistido através do link: https://globoplay.

globo.com/v/8081699/.
Fonte - Maciel (2019).

Oliveira (2019) established and characterized five
experimental meliponaries in Roraima, linking them
to the dimensions of sustainability, and analyzed the
composition of honey from Scaptotrigona polysticta
Moure, 1950 across different phytophysiognomies
(forest, savanna, and ecotone) and climatic periods
(dry and rainy seasons). The results showed significant
variations in honey composition due to climate and
vegetation, highlighting the need for state-level
regulation regarding quality standards for native
honey. The study emphasized the importance of
research and planning to promote the sustainability
of meliponiculture in Roraima.

The book “PUU NAKI THEA ONI: Yanomami
Knowledge about Bees” (ALBERT; SENRA, 2021)
presents research on stingless bees in the Yanomami
Indigenous Territory, Roraima, conducted by young
Yanomami researchers under the guidance of elders
and with the support of the Socio-Environmental
Institute (ISA). Carried out between 2016 and 2018,
the study cataloged 32 bee names, documented nests,
and described species characteristics.

Oliveira (2019) implantou e caracterizou
cinco meliponarios experimentais em Roraima,
associando-os as dimensOes da sustentabilidade,
e analisou a composi¢do do mel de Scaptotrigona
polysticta Moure 1950, em diferentes fitofisionomias
(floresta, savana e ecotono) ¢ periodos climaticos
(seco e chuvoso). Os resultados mostraram variagdes
significativas na composi¢do do mel devido ao
clima e a vegetagdo, destacando a necessidade
de regulamentacdo estadual para pardmetros de
qualidade do mel nativo. A pesquisa enfatizou a
importancia de estudos e planejamento para promover
a sustentabilidade da meliponicultura em Roraima.

O livro “PUU NAKI THEA ONI: O conhecimento
yanomami sobre abelhas” (ALBERT; SENRA, 2021)
apresenta uma pesquisa sobre abelhas sem ferrdo na
Terra Indigena Yanomami, Roraima, conduzida por
jovens pesquisadores yanomami com orientagdo de
ancidos e apoio do Instituto Socioambiental (ISA).
Realizada entre 2016 ¢ 2018, a pesquisa catalogou
32 nomenclaturas de abelhas, registrou ninhos e
descreveu caracteristicas das espécies.
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In the recent book by Prata et al. (2025), the
authors highlight the importance of meliponiculture
in Roraima, emphasizing the keeping of native
species adapted to local conditions. Addressing
topics such as which species to raise in the state
and how to start and maintain a meliponary, the
work presents essential guidelines for crafting trap
nests, transferring colonies, and properly managing
stingless bees. In addition, it discusses key aspects
such as queen formation, colony multiplication, and
supplemental feeding during critical periods. With
detailed instructions on honey harvesting, bottling,
and activity regulation, this book not only strengthens
the sustainable development of meliponiculture
today but also serves as a reference for future work,
supporting the conservation of native bees and the
valorization of meliponiculture in the state.

According to Oliveira et al. (2013), the practice
of meliponiculture promotes the conservation and
growth of native stingless bee populations, supporting
biodiversity conservation and the functioning of
natural ecosystems. It encourages the implementation
of diversified agroforestry systems, enhances the
pollination of fruit trees, provides a nutritious,
energetic, and medicinal food source, and allows
for the commercialization of high-quality honey at
favorable prices for producers.

It should also be noted that the regulation of
stingless bee products by health surveillance
agencies and the Brazilian Institute of Environment
and Renewable Natural Resources (IBAMA), along
with in-depth studies on the producing species in
each region, production costs, the profitability
of different stingless bee species, and financial
support through credit lines for meliponiculturists,
are essential for the consolidation of the sector
(VENTURIERI, 2008).

The relationship between stingless bees and
Indigenous Brazilian ethnic groups is of great
importance and scope, encompassing cultural,
economic, and ecological aspects. This relationship
is expressed through myths, belief systems, rituals,
legends, and especially through the use of biological
resources. Bees play an essential role in maintaining
the traditions and cultural practices of various ethnic
groups. Moreover, the Brazilian biodiversity and
the range of ecological and socioeconomic services
provided by these bees underscore the urgent need
for studies that document the interaction between
Indigenous communities and these insects (ARAUJO
et al., 2023).

No recente livro de Prata ef al. (2025), os autores
destacaram a importancia da meliponicultura em
Roraima, enfatizando a criagdo de espécies nativas
adaptadas as condigdes locais. Abordando temas sobre
quais espécies criar no estado, como iniciar ¢ manter
um meliponario, a obra apresenta diretrizes essenciais
para a confec¢do de ninhos-isca, a transferéncia de
coldnias e o manejo adequado das abelhas sem ferrao.
Além disso, discute aspectos fundamentais como a
formagdo de rainhas, a multiplicacdo de colonias ¢ a
suplementagdo alimentar em periodos criticos. Com
orientacdes detalhadas sobre a colheita, envase do
mel e regularizagdo da atividade, este livro fortalece
o desenvolvimento sustentavel da meliponicultura no
presente e, também, serve como referéncia para trabalhos
futuros, auxiliando na conservagao das abelhas nativas e
na valorizagdo da meliponicultura no estado.

A pratica da meliponicultura fomenta, segundo
Oliveira et al. (2013), a conservagdo e o aumento das
populagdes de abelhas nativas sem ferrdo, auxiliando na
conservagdo da biodiversidade e no funcionamento dos
ecossistemas naturais, estimulando a implementacao de
sistemas agroflorestais diversificados, incrementando
na polinizacdo de arvores frutiferas, proporciona
alimento nutritivo, energético e medicinal, além de
permitir a comercializa¢do de mel de qualidade e com
preco vantajoso para os produtores.

Deve-se observar também que a regulamentagao dos
produtos de meliponineos pelos 6rgaos de vigilancia
sanitaria e pelo Instituto Brasileiro do Meio Ambiente
e dos Recursos Naturais Renovaveis (IBAMA), além
de estudos aprofundados sobre as espécies produtoras
em cada regido, custos de producdo, rentabilidade
das diferentes espécies de abelhas sem ferrdo e
o apoio financeiro na forma de linhas de crédito
para os meliponicultores sd@o fundamentais para a
consolidagao do setor (VENTURIERI, 2008).

A relacgdo entre as abelhas sem ferrdo e as etnias
indigenas brasileiras ¢ de extrema importdncia
e abrangéncia, englobando aspectos culturais,
econdmicos e ecologicos. Essa relacdo ¢ manifestada
por meio de mitos, sistemas de crengas, rituais,
lendas e, principalmente, na utilizagdo dos recursos
bioldgicos. As abelhas desempenham papel essencial
na manutencdo das tradigdes e praticas culturais
de diversas etnias. Além disso, a biodiversidade
brasileira ¢ a variedade de servigos ecologicos
e socioecondmicos oferecidos por essas abelhas
destacam a necessidade urgente de realizar estudos
que documentem a interacdo entre as comunidades
indigenas e esses insetos (ARAUJO et al., 2023).
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CONCLUSION

The research conducted contributes to the
understanding of apiculture, meliponiculture,
biodiversity, and public health in Roraima;

The data reveal the importance of the topic,
contrasting with the scarcity of studies in the
state;

There is a need for increased investment
in research and the training of qualified
professionals;

Technical training and strengthening
scientific production are essential for the
advancement of apiculture and meliponiculture;

The sustainable growth of apiculture and
meliponiculture can generate environmental
and economic benefits for the region;

Many studies have not been published in
scientific journals, which delays the progress
of knowledge;

There are no records of palynological
studies using stingless bees in the state to
date.
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CONCLUSOES

As pesquisas realizadas contribuem para a
compreensdo da apicultura, meliponicultura,
biodiversidade e satde publica em Roraima;

Os dados revelam a importancia do tema,
contrastando com a escassez de estudos no
estado;

Hé4 necessidade de mais investimentos
em pesquisas ¢ na formacdo de profissionais
qualificados;

A capacitagdo técnica e o fortalecimento da
produgdo cientifica sdo fundamentais para o
avanco da apicultura e meliponicultura;

O crescimento sustentavel da apicultura e
meliponicultura pode gerar beneficios ambientais
e econdmicos para a regiao;

Muitos trabalhos ndo foram publicados em
revistas cientificas, o que atrasa o progresso do
conhecimento;

Nao ha registros de estudos em palinologia
utilizando abelhas sem ferrdo no estado até o
momento.
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