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Abstract
We present the first records of insect visitors and pollinators of Bertholletia excelsa (Lecythidaceae) in a 25 years 
plantation outside the Amazon biome, flowering and producing Brazil nuts. We installed a platform to observe and 
photograph the insects. The collected insects were stored, mounted, and identified by specialists. Six species were 
observed, three of them classified as potential pollinators (Centris lutea, Eulaema nigrita, Eulaema cingulata). The 
species E. nigrita and E. cingulata were already reported as a pollinators of Brazil nut in Amazon. This is the first 
record of C. lutea as potential pollinators for B. excelsa. 
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1. INTRODUCTION

The Brazil nut tree (Bertholletia excelsa Bonpl.; Lecythidaceae), 
also known as the Pará nut tree, occurs naturally in the Amazon 
rainforest, and in Brazil occurs in the states of Acre, Amazonas, 
Pará, Roraima, Rondônia, and part of Mato Grosso (Flora do 
Brasil, 2019). Its main commercial product is a nut, known as 
the Brazil nut by importing countries, which is consumed in 
natura or in the form of a by-product, such as oil or milk. In 
2018, Brazil nut exports reached 11,000 tons (CONAB, 2019), 
highlighting its economic and social importance for local 
communities that rely on forest resources for income and labor.

 In its natural habitat B. excelsa is pollinated by large robust 
native bees, which have sufficient strength to uncurl the hood 
of the flower and reach the nectary (Cavalcante et al., 2012). 

These bees, some of them also commonly known as carpenter 
bees, require favorable conditions to inhabit the region and 
perform pollination, and the decrease in the populations of 
these large bees directly impacts the fruiting of the Brazil nut 
tree, which is allogamous and self-incompatible (Maués, 2002; 
Maués & Oliveira, 2010; Cavalcante et al., 2012; Maués et al., 
2015), requiring cross pollination between tree individuals.

Regarding the production outside its natural occurrence 
area, there are few studies on the establishment of Brazil nut 
plantations outside the Amazon region (Homma et al., 2014), 
but there are no reports of B. excelsa fruiting on a large scale 
outside its natural occurrence area. However, this rule does not 
apply in a plantation established in January of 1996, in Lavras, 
southern Minas Gerais, Brazil (21°13’29.92”S 44°58’23.14”W, 
922 m elevation).
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The plantation is an agroforestry system of B. excelsa 
intercropped with Hevea brasiliensis (Euphorbiaceae), with 
approximately 90 plants spaced 9 m² apart. The B. excelsa 
seeds were brought from the northern region of the state 
of Mato Grosso. During the last 25 years the management 
consisted at constant weed and ant control, and no thinning 
or pruning was performed.

Among the 78 B. excelsa survival trees in the area, six 
trees with flowers were identified in the 2019, 11 were 
identified in the 2020, and 12 at 2021 flowering season; in 
addition to flowering, these trees also produced fruits. The 
first fructification was observed when the trees were 20 
years old, and since then, the number of fruit-producing 
individuals has increased, and so has the number of fruits 
each year. The flowering and fruiting trees are the largest in 
the area and dominate the canopy.

A platform of approximately 18 m high was erected at 
the same level of the canopy to facilitate the observation 

and capture of the potential pollinators and the recording of 
other floral visitors. In addition, photographic monitoring 
was performed to obtain images of the insects with a Canon 
Power Shot SX 50 HS digital camera, and observations were 
performed using Nikon Action 08 X 40 binoculars.

Insect survey occurred during the flowering season 
(January to April), five days per week, during 6 hours (from 
6 am to 12 pm). Insects visiting the flowers were collected 
with an entomological net, stored in 70% alcohol (v/v) and 
subsequently mounted on entomological pins and identified by 
experts from the Department of Entomology of the UFLA and 
Laboratory of Bionomy, Biogeography and Insect Systematics 
(BIOSIS) of the Biology Institute of the Federal University of 
Bahia (UFBA) using taxonomic keys and the recorded images.

Six insect species of the order Hymenoptera were 
observed visiting B. excelsa flowers (Table 1). The insects 
recognized as potential pollinators were all bees of the 
Apidae family (Figure 1). 

Table 1. List of Hymenoptera species (Insecta) observed visiting the flowers of Brazil nut (Bertholletia excelsa Bonpl.; Lecythidaceae) 
plantation located in an ecotonal region between Cerrado and Atlantic Rainforest domains in the municipality of Lavras, Minas Gerais, 
south-eastern Brazil.

Family Tribe Species Potential Pollinator Floral Visitor Record type
Apidae Centridini Centris (Xanthemisia) lutea Friese, 1899 X V, P
Apidae Euglossini Eulaema (Apeulaema) nigrita Lepeletier, 1841 X V, C
Apidae Euglossini Eulaema (Apeulaema) cingulata (Fabricius, 1804) X V*, C
Apidae Euglossini Euglossa (Euglossa) cordata (Linnaeus, 1758) X V, C
Apidae Meliponini Trigona hyalinata (Lepeletier, 1836) X V, P
Formicidae Crematogastrini Crematogaster sp. X V, P

2 6 1 5
Legend: V = visualization, V* = viewed flying over/landing on flowers, P = photography and C = collected.

Figure 1. A: Centris (Xanthemisia) lutea Friese, 1899 in a Bertholletia excelsa Bonpl. (Lecythidaceae) flower. B: Centris lutea inside the 
Bertholletia excelsa flower to reach the nectary. C: Centris lutea opening the hood of Bertholletia excelsa flower. D: Centris lutea inside the 
Bertholletia excelsa flower. E: Centris lutea opening the hood of Bertholletia excelsa flower (picture in greater magnification). All photos 
were taken at the campus of the Federal University of Lavras (UFLA) south-eastern Brazil. (Photos: Aloysio S. de Moura).
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 The classification of the species observed in this study 
(i.e., floral visitors and pollinators) may vary if we consider 
that the studied plant is far from its natural area of occurrence.

Among the potential pollinators, Centris (Xanthemisia) 
lutea Friese, 1899 (Figure 2), belongs to the oil collecting bees 
group. The genus Centris has a great diversity of species within 
Brazil and a wide geographic distribution (Moure et al., 2007). 
The species of the genus nest in wood, soil, termites, among 
other substrates (Gaglianone, 2005). They are generally floral 
oil collectors, acting as pollinators of several forest species 
(Pinheiro & Sazima, 2007; Kiill et al., 2012). This genus bees 
are also important in the agricultural production of species 
such as Passiflora alata Curtis (Passifloraceae) (sweet passion 
fruit), Passiflora edulis Sims. (Passifloraceae) (yellow passion 
fruit), Malpighia emarginata DC. (Malpighiaceae) (barbados 
cherry), Anacardium occidentale L. (Anacardiaceae) (cashew) 
(Freitas & Paxton 1998; Hoffmann et al., 2000; Vilhena & 
Augusto 2007).

The genus Eulaema is composed by large bees, ranging from 
20 to 30 mm (Oliveira, 2006), with a considerable presence in 
the Cerrado biome (Nemésio & Faria Júnior, 2004), acting as 
important pollinators of native forest (Pinheiro & Sazima, 2007), 
and agricultural species, most notably Passiflora edulis (yellow 
passion fruit) (Hoffmann et al., 2000).

Despite the species Xylocopa (Neoxylocopa) frontalis 
(Olivier, 1789) (carpenter bee of the family Apidae) 
being one of the most abundant and frequent species in 

pollination studies in the Brazilian south-eastern region, 
and has been recorded as a pollinator of Brazil nut trees in 
the northern and north-eastern regions of Brazil (Maués, 
2002; Oliveira-Filho & Freitas, 2003; Cavalcante et al, 2018) 
there was no visual or collected records of such species 
on the present study. 

Three other insect species visited the flowers, but they 
were not found to be effective pollinators due to their small 
body size what makes it impossible for them to lift the hood 
of the flowers and reach the nectary [Euglossa (Euglossa) 
cordata (Linnaeus, 1758), Trigona hyalinata (Lepeletier, 
1836) bees of the family Apidae and Crematogaster sp. 
(Formicidae)] (Figure 2). The fact that these insect species 
are not strong enough to raise the hood of B. excelsa flowers 
hinders pollination but does not prevent them from being 
successful in collecting food (Figure 2).

The successful establishment and production (flowering 
and fruiting) of Brazil nut under a different climatic zone is 
relevant on an ecological, economic and social aspect. We 
can zone areas with the possibilities of nut cultivation due 
to the presence of potential pollinators, in addition to the 
edaphoclimatic characteristics. Possibly the viability will be 
associated with the presence of large size bees. The widespread 
cultivation of Brazil nuts will generate income for the farmer 
and entrepreneur. The promotion of long-term projects deepens 
the man-land relationship, and increases food security for the 
families involved.

Figure 2. A: Eulaema nigrita collected in the canopy of the Bertholletia excelsa Bonpl. (Lecythidaceae) plantation. B: Eulaema (Apeulaema) 
cingulata (Fabricius, 1804) collected on flowers of Bertholletia excelsa. C: Euglossa sp. collected in the canopy of the Bertholletia excelsa 
plantation. D: Crematogaster sp. (specimen inside the red circle) visiting Bertholletia excelsa flowers (in red circle). E: Trigona hyalinata 
(Lepeletier, 1836) visiting Bertholletia excelsa flowers. All photos were taken on the campus of the Federal University of Lavras (UFLA), 
south-eastern Brazil. (Photos: Aloysio S. de Moura).

A B C

D E



Floresta e Ambiente 2022; 29(1): e20220009

4 - 4 Sousa CM, Almeida RS, Vittori GS, Torres AQA, Moura AS, Oliveira FF, Luz MS, Carvalho SM, Peres LLS, Fontes MAL, Botelho SA, Melo LA

4

SUBMISSION STATUS 
Received: 24 Jan. 2022
Accepted: 21 Mar. 2022
Associate editor: Eduardo Vinicius da Silva 

CORRESPONDENCE TO
Rodolfo Soares de Almeida
Av. Doutor Sylvio Menicucci, 1001, CEP 37200-000, Aquenta Sol, 
Lavras, MG, Brasil.
e-mail: rodolfo.soaresdealmeida@umontana.edu

FINANCIAL SUPPORT
Favízia Freitas de Oliveira. Bolsista de produtividade em 
pesquisa do Conselho Nacional de Desenvolvimento Científico 
e Tecnológico (CNPQ), Processo: 316639/2021-4.

REFERENCES
Cavalcante MC, Galetto L, Maués MM, Pacheco Filho AJS, 
Bomfim IGA, Freitas BM. Nectar production dynamics and 
daily pattern of pollinator visits in Brazil nut (Bertholletia excelsa 
Bonpl.) plantations in Central Amazon: implications for fruit 
production. Apidologie 2018; 49(4): 505-516. DOI: https://doi.
org/10.1007/s13592-018-0578-y

CONAB – Companhia Nacional De Abastecimento. 2019. https://
portaldeinformacoes.conab.gov.br/index.php/comercio-exterior-
por-porto

Flora Do Brasil 2020 Em Construção. Jardim Botânico do Rio de 
Janeiro. 2019. Bertholletia excelsa Bonpl.http://floradobrasil.jbrj.
gov.br/reflora/floradobrasil/FB23424

Freitas BM, Paxton RJ. A comparison of two pollinators: the 
introduced honey bee Apis mellifera and an indigenous bee Centris 
tarsata on cashew Anacardium occidentale in its native range of 
NE Brazil. Journal of Applied Ecology 1998; 35(1): 109-121. DOI: 
https://doi.org/10.1046/j.1365-2664.1998.00278.x

Gaglianone MC. Nesting biology, seasonality, and flower hosts of 
Epicharis nigrita (Friese, 1900) (Hymenoptera: Apidae: Centridini), 
with a comparative analysis for the genus. Studies on Neotropical 
Fauna and Environment 2005; 40(3): 191-200. DOI: https://doi.
org/10.1080/01650520500250145

Homma AKO, De Menezes AJEA, Maués MM. Brazil nut tree: the 
challenges of extractivism for agricultural plantations. Boletim do 
Museu Paraense Emílio Goeldi, Ciências Naturais 2014; 9(2): 293-306.

Hoffmann M, Pereira TN, Mercadante MB, Gomes AR. Polinização 
de Passiflora edulis f. flavicarpa (Passiflorales, Passifloraceae), por 
abelhas (Hymenoptera, Anthophoridae) em Campos dos Goytacazes, 
Rio de Janeiro. Iheringia. Série Zoologia 2000; 89: 149-152. DOI: 
https://doi.org/10.1590/S0073-47212000000200002 

Kiill LHP, Martins CDV, Lima PCF. Moringa oleifera: registro dos 
visitantes florais e potencial apícola para a região de Petrolina, 
PE. Embrapa Semiárido-Boletim de Pesquisa e Desenvolvimento 
(INFOTECA-E), 2012, 19 p.

Maués MM. Reproductive phenology and pollination of 
the Brazil nut tree (Bertholletia excelsa Humb. & Bonpl. 
Lecythidaceae) in Eastern Amazonia. In:  Kevan P, Imperatriz 
Fonseca VL. Pollinating Bees - The Conservation Link Between 
Agriculture and Nature - Ministry of Environment / Brasília. 
p.245-254, 2002.

Maués MM, De Oliveira PEAM. Conseqüências da fragmentação 
do habitat na ecologia reprodutiva de espécies arbóreas em 
florestas tropicais, com ênfase na Amazonia. Oecologia Australis 
2010; 14(1): 238-250. DOI: 10.4257/oeco.2010.1401.14

Maués MM, Krug C, Wadt LHO, Drumond PM, Cavalcante 
MC, Dos Santos ACS. A castanheira-do-brasil: avanços no 
conhecimento das práticas amigáveis à polinização. Embrapa 
Amazônia Oriental-Livro científico, 2015, 88p.

Moure JS, Melo GAR, Vivallo F. Centridini Cockerell & Cockerell, 
1901.  In Moure JS, Urban D, Melo GAR. Catalogue of bees 
(Hymenoptera, Apoidea) in the Neotropical Region. Sociedade 
Brasileira de Entomologia, Curitiba, 83-142, 2007.

Nemésio A, Faria Jr LR. First assessment of the orchid-bee 
fauna (Hymenoptera: Apidae) at Parque Estadual do Rio Preto, 
a cerrado area in southeastern Brazil. Lundiana: International 
Journal of Biodiversity 2004; 5(2): 113-117. DOI: https://doi.
org/10.35699/2675-5327.2004.22011

Oliveira MLD. Três novas espécies de abelhas da Amazônia 
pertencentes ao gênero Eulaema (Hymenoptera: Apidae: 
Euglossini). Acta Amazonica 2006; 36:121-127.

Oliveira Filho JHD, Freitas BM. Colonização e biologia 
reprodutiva de mamangavas (Xylocopa frontalis) em um modelo 
de ninho racional. Ciência Rural 2003; 33:693-697. DOI: https://
doi.org/10.1590/S0103-84782003000400017 

Pinheiro M, Sazima M. Visitantes florais e polinizadores de seis 
espécies arbóreas de Leguminosae melitófilas na Mata Atlântica 
no Sudeste do Brasil. Revista Brasileira de Biociências 2007; 
5(S1):447-449. 

Vilhena AMGF, Augusto SC. Polinizadores da aceroleira 
Malpighia emarginata DC (Malpighiaceae) em área de cerrado 
no Triângulo Mineiro. Bioscience Journal 2007; 23(S1): 14-23. 

Trianoski R, Iwakiri S, Matos, JL. Avaliação de painéis aglomerados 
de Toona ciliata produzidos com diferentes densidades e teores 
de resina. Madera y Bosques 2014; 20 (3): 49 – 58.

Trianoski R, Piccardi ABR, Iwakiri S, Matos JLM, Bonduelle 
GM. Incorporação de Grevillea robusta na produção de painéis 
aglomerados de Pinus. Floresta 2016; 46(2): 259-267. 

Trianoski R, Iwakiri S, Machado L, Rosa TS. Feasibility of Cordia 
trichotoma (Vell.) wood and its by-products for particleboard 
manufacturing. Journal of Sustainable Forestry 2017; 1-14. 

Vidaurre GB, Carneiro ACO, Vital BR, Santos RC, Valle MLA. 
Propriedades energéticas da madeira e do carvão de paricá 
(Schizolobium amazonicum). Árvore 2012; 36(2): 365-371. 

VitaL BR, Haselein CR, Della Lucia RM. Efeito da geometria das 
partículas nas propriedades das chapas de madeira aglomerada de 
Eucalyptus grandis (Hill ex-Maiden). Árvore 1992; 16(1): 88-96.

http://orcid.org/0000-0002-1115-0624

