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ABSTRACT: The Brazil nut, fruit of Bertholletia excelsa H.B.K., a native plant of the Amazon region 

and may be considered one of the main extractivist products of countries like Bolivia, Colombia, Guyana, 
Venezuela, Peru and Brazil. In Brazil this plant can be found in the states of Acre, Amapá, Amazonas, Mato 
Grosso, Pará, Rondônia, Roraima and Tocantins. Species of the Coleoptera and Lepidoptera, have been 
classified as pest potentials of Brazil nut under storage conditions. Sitophilus zeamais (Coleoptera: 
Curculionidae) is one of the main insect pests attacking grain stores worldwide. This specie may be observed 
attacking grains in the field and in storage facilities (cross-infestation), presenting a wide variety of hosts. The 
purpose of this study was to assess the potential of adults of this species feed on Brazil nuts, and also to identify 
the type of injury as well as the life span of this coleopteran exposed to the meat of the Brazil nut. No feeding 
injury was observed on the surface of Brazil nuts and the life span of the insects was similar in treatments both 
with and without this food source in all populations evaluated. Due to the fact that S. zeamais adults do not 
injure, or feed on the Brazil nut, this beetle is not able to colonize this product and therefore may be considered 
a non-pest insect for stored Bertholletia excelsa almonds stored. 
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INTRODUCTION 

 
The seeds of Bertholletia excelsa H.B.K. 

(Lecythidaceae), popularly known as Brazil nut, is 
one of the main extractivist products of the Amazon 
Biome (IBGE, 2017). In Brazil alone, this 
production chain provides dwellings and income for 
approximately 15,000 families, thus motivating 
preservation of this valuable tree species (SANTOS, 
2012). Recent research has contributed to the 
improvement of techniques and post-harvest 
procedures, implementing specific parameters for 
the classification of this product, which can favor 
the production of a higher-quality Brazil nut 
(ÁLVARES et al., 2012; CARNEIRO et al., 2018, 
2017; MARTINS et al., 2012; MONTEIRO; 
NOGUEIRA; PIRES, 2016). 

Brazil nut is a seasonal product, collected 
generally between November and April, depending 
on the region (BRASIL, 2012). Although it is a 
exclusively Amazon forest product, Brazil nut is 
consumed worldwide (SCHIRIGATTI et al., 2016). 
Storage facilities has been developed to stabilize the 
supply rates for Brazil nut, however majority of 
those facilities are not used exclusively for Brazil 

nut storage, but also for raw or processed food based 
on rice, soybean, corn among others. 

Multi-product storage facility is a suitable 
environment for an eventual pest migration between 
products, which worries industrialists, vendors and 
researchers. Therefore, Brazil nut might become a 
new food source for the known grain pests causing 
great losses 

Important insects, classified as storage pests 
in Brazil nut, have been investigated regarding the 
potential to consolidate as important pests for Brazil 
nut, such as: Hypothenemus hampei (Ferrari, 1867) 
(Coleoptera: Scolytidae) – “coffee borer” 
(GUMIER-COSTA, 2009), Plodia interpunctella 
(Lepidoptera: Pyralidae) (GOMES; KRUG; 
TAVARES, 2015), Curculionidae larvae 
(CASTRILLÓN; PURCHIO, 1988), Tribolium 
castaneum (Coleoptera: Tenebrionidae) (PIRES et 
al., 2017), Rhyzopertha dominica (Coleoptera: 
Bostrichidae) (PIRES; NOGUEIRA, 2018) and the 
moths Ephestia kuehniella (Lepidoptera: Pyralidae) 
and Sitotroga cerealella (Lepidoptera: Gelechiidae) 
(PIRES; NOGUEIRA; LACERDA, 2018). The 
types of injuries that have been observed on the 
surface of Brazil nuts that are caused by Coleoptera 
and Lepidoptera are described as holes, galleries, 
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scratches and particles of loose material (flour) 
(PIRES; NOGUEIRA; LACERDA, 2018, 2017; 
PIRES; NOGUEIRA, 2018). 

Sitophilus zeamais (Coleoptera: 
Curculionidae) is one of the most important pests of 
stored products around the world (CARVALHO et 
al., 2012; FRAGOSO; GUEDES; PETERNELLI, 
2005). This specie may be observed attacking grains 
in the field and in storage facilities (cross-
infestation), presenting a wide variety of hosts such 
as wheat, corn, rice, barley and triticale, and its high 
biotic potential leads to significant population 
growth over a short period of time (GALLO et al., 
2002; LORINI et al., 2015). Considering the lack of 
studies about S. zeamais behavior regarding Brazil 
nut, the objective of this study was to: verify if S. 
zeamais adults feed on Brazil nuts, to characterize 
the injuries caused as well as the life span of this 
beetle exposed to this Amazonian product as a food 
source. 

CONTENTS 
 

The ability of S. zeamais adults to cause 
feeding injury to and survive on Brazil nut was 
evaluated under controlled conditions of 28 ± 2 oC 
and 60 ± 10 % RH using Biochemical Oxygen 
Demand (BOD) chamber. After removing the 
protective shell, the Brazil nut was cut vertically 
into three parts using a surgical scalpel (Figure 1), 
with the middle portion being offered to the insects 
in one of two treatments. This procedure was 
accomplished to verifying if these insects would 
feed in the portions where the skin cover the 
endocarp or preferred the internal part of the nut. In 
treatment 1 (T1), 10 adult specimens were kept 
together with the Brazil nut and in treatment 2 (T2), 
another 10 insects were kept without food source. In 
both treatments, distilled water was offered using a 
moistened cotton ball that was changed daily. 

 

 
Figure 1. Detail of where cuts were made in the Brazil nut with a surgical scalpel. Bar = 1 cm. 
 

The tests were carried out using “PraFesta” 
brand round plastic pots with a 145 mL capacity 
with 10 adult specimens placed per pot, totaling 25 
replicates for each treatment. Separate experiments 
were conducted using adults S. zeamais obtained 
from the following populations: (A) from a mass 
rearing from “Laboratório de Pragas e Vetores da 
Amazônia / Cerrado (LPVAC)” at Federal 
University of Mato Grosso (UFMT-Sinop); (B) 
from corn stored at the “Laboratório de Nutrição 
Animal e Forragicultura (LNAF)” at UFMT-Sinop; 
(C) from corn stored in facility 1 located in Sinop; 
(D) from corn stored in facility 2 located in Sinop; 
and (E) from a mass rearing from the “Insetário” at 
Federal University of Vales of Jequitinhonha and 
Mucuri (UFVJM), situated in Diamantina city, 
Minas Gerais, Brazil. 

A stereoscopic microscope was used to 
search for injuries caused in the nuts surface. The 
life span of this coleopteran in treatments was 
determined by counting the number of dead insects 
in a daily basis, until all individuals were dead. The 
life span means were calculated using the following 
equation , where: 

= mean of days lived; 
= each day of the evaluation; 
= number of live insects on each day of 

evaluation. 
The data were submitted to the normality 

test of Lilliefors and followed by a F test. Statistical 
analysis were accomplished in Bioestat 5.0 software 
was used (AYRES et al., 2007) with 0.05% 
significance assuming error type I. 

None of the evaluated populations caused 
feeding injuries on the surfaces of the Brazil nuts. 
During daily observations, all specimens remained 
distant from the Brazil nuts. The inadequacy of this 
food was further indicated by the observed life span 
of S. zeamais kept in the presence of Brazil nuts or 
without food, receiving only distilled water. The life 
span of the specimens obtained from all populations 
was similar with and without Brazil nut offered as a 
food source: from LPVAC (F= 0.06, p= 0.79); from 
LNAF (F= 0.01, p= 0.91); from company 1 (F= 
0.004, p= 0.94); from company 2 (F= 0.08, p= 
0.76), and from UFVJM (F= 0.006, p= 0.93) (Figure 
2). 
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Figure 2. Life span (mean ± SD) for Sitophilus zeamais (Coleoptera: Curculionidae) adults exposed to feeding treatments 

with Brazil nuts or without food. Insects obtained from: (A) mass rearing from LPVAC at UFMT; (B) corn 
stored from LNAF at UFMT; (C) corn stored in facility 1 in Sinop; (D) corn stored in facility 2 in Sinop; and 
(E) mass rearing from “Insetário” at UFVJM. 

 
Sitophilus zeamais appears to present no 

pest threats to Brazil nut under storage condition. 
This was evidenced through this study by 1) the 
absence of feeding injury on the nuts, 2) the insects 
not being observed in contact with the Brazil nut, 
and 3) the life span of the insects exposed to Brazil 
nut being similar to those who had no food source. 
Furthermore, the mean life spans of the S. zeamais 
populations exposed to Brazil nut ranged from about 
7 to 11 days, which is considerably less than the 
reported life spans of 122.3; 120.3; 117.6 and 126 
days for this insect when exposed to suitable food 
sources such as corn, rice, sorghum and millet, 
respectively, at similar environmental conditions 24 
– 30 oC; 60 ± 10% RU (OJO; OMOLOYE, 2016). 

The reason this insect did not feed on the 
Brazil nut is not understood. However, plants are 
able to prevent pest attacks by producing secondary 
metabolic compounds and proteins that have a toxic, 
repellent and/or anti-nutritional effect for insects 
(RANI; JYOTHSNA, 2010; WAR et al., 2012).  

Considering the results obtained in this 
research, the behavior of S. zeamais adults exposed 
to Brazil nut needs to be further studied. 
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RESUMO: A castanha-do-brasil, fruto da Bertholletia excelsa H.B.K., que é uma planta nativa da 
região Amazônica e esse fruto pode ser considerado um dos principais produtos extrativistas de países como 
Bolívia, Colômbia, Guiana, Venezuela, Peru e Brasil. No Brasil, essa planta pode ser encontrada nos estados do 
Acre, Amapá, Amazonas, Mato Grosso, Pará, Rondônia, Roraima e Tocantins. Espécies de Coleoptera e 
Lepidoptera foram classificadas como potenciais pragas da castanha-do-brasil em condições de 
armazenamento. Sitophilus zeamais (Coleoptera: Curculionidae) é uma das principais pragas de insetos que 
atacam os armazéns de grãos em todo o mundo. Esta espécie pode ser observada atacando grãos no campo e em 
unidades armazenadoras (infestação cruzada), apresentando uma grande variedade de hospedeiros. O objetivo 
deste estudo foi avaliar o potencial de adultos dessa espécie em se alimentarem de castanha-do-brasil, e 
também, identificar o tipo de lesão e o tempo de vida deste coleóptero exposto castanha-do-brasil. Não foi 
observada lesão na superfície da castanha-do-brasil e o tempo de vida dos insetos foram semelhantes nos 
tratamentos com e sem alimento em todas as populações avaliadas. Devido ao fato de que adultos de S. zeamais 
não lesionaram ou se alimentaram da castanha-do-brasil, este besouro não é capaz de colonizar este produto e, 
portanto, pode ser considerado um inseto não-praga para as amêndoas de Bertholletia excelsa armazenadas. 
 

PALAVRAS-CHAVE: Ausência de lesão. Tempo de vida. Inseto não-praga. 
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