
Revista Brasileira de Entomologia 65(2):e20200129, 2021

https://doi.org/10.1590/1806-9665-RBENT-2020-0129

  © 2021 Sociedade Brasileira de Entomologia Published by SciELO - Scientific Electronic Library Online.. This is an open-access article distributed under the terms of the Creative 
Commons Attribution License (type CC-BY), which permits unrestricted use, distribution and reproduction in any medium, provided the original article is properly cited.

The infestation of seeds by insects and their negative effects on 
food production, especially in family farming, is a challenge due to 
the reduction on seedling performance and the quality of the final 
product (Grenha et al., 2008; Santos et al., 2019). Damage caused by 
insect feeding on seeds may reduce nutrients, viability, weight and 
expose them to pathogens (Park et al., 2008; Papanikolaou et al., 2018; 
Srivastava et al., 2018; Wijayaratne et al., 2018).

Rhyzopertha dominica (Fabricius, 1792) (Coleoptera: Bostrichidae) is 
one of the major pest of stored seeds (Waongo et al., 2015; Perišić et al., 
2018; Mishra et al., 2019), with a high host locating capacity and 
records of damage and outbreaks (Ahmad et al., 2013). The flow 
and transportation of infested products in the retail market may 
accelerate the spread of this pest in the world (Perez-Mendoza et al., 
2004; Cordeiro et al., 2012; Rajan et al., 2018). This insect feeds on 

the seeds of different plants but prefers those of cotton and wheat 
(Ahmad et al., 2013).

Sudangrass, Sorghum drummondii (Nees ex Steud.) Millsp. & Chase 
(Poaceae) (Syn. Sorghum sudanense) used in crop rotation, soil cover and 
forage (Haile and Hofsvang, 2002), has no record of damage by R. dominica. 
This plant, in Brazil, is used as annual pastures and silage, with high 
nutritional value and dry matter productivity (Neumann et al., 2010).

The objective of this work was to record, for the first time, the 
occurrence and damage by R. dominica in S. drummondii seeds, sold 
in sealed packages at retail stores.

Sudangrass seeds were purchased from a local store, in a sealed 
cardboard box, with 2000 g. These seeds were registered by the “Registro 
Nacional de Sementes” (RENASEM) (number 02776/2010) and were 
produced in Araçatuba, State of São Paulo, Brazil, in 2015. The package 
was open in June 2018 when the insects were found inside it.

The seeds, with insects, were brought to the Laboratory of Applied 
Forest Entomology (LAFE) in the campus of the Federal University of 
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A B S T R A C T

Insect damage to stored seeds is a challenge. Rhyzopertha dominica (Fabricius, 1792) (Coleoptera: Bostrichidae) is a 
major pest of seeds and grains in the world, but without record in seeds of the sudangrass (Sorghum drummondii 
(Poaceae)). The objective of this work was to report, for the first time, the occurrence and damage by R. dominica 
in S. drummondii seeds, sold in sealed packages in retail market. Four samples with 500 seeds each and without 
adult insects were separated from a package. The initial weight was obtained with a precision scale and the seeds 
were stored. The number of adult insects, the weight loss and the infestation rate of the seeds were evaluated 60 
days later and the average between samples used to extrapolate the damage per package. An adult of R. dominica, 
on average, was obtained for each seven seeds and 54.06% of the seeds were damaged, with an average weight 
loss of 36.09%. This is the first report of R. dominica in sudangrass seeds and the damage inflicted shows that this 
insect may cause losses in the quantity and quality of seeds due to its rapid populational growth.
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Minas Gerais (UFMG) in Montes Claros, Minas Gerais State, Brazil. 
The average temperature and humidity of the room, where the seeds 
were stored, were 24.5 ± 0.26 C and 65 ± 3.89%, respectively. The insects 
were sent to Prof. Lêda Rita D’Antonino Faroni (Federal University of 
Viçosa, Minas Gerais, Brazil) for identification and confirmed to be R. 
dominica.

Four samples, with 500 seeds each, were separated from the package 
and sieved to remove residues and adult insects, leaving only the seeds 
and possible eggs and/or larvae. These seeds were weighted on a scale 
with 0.01 g of precision and each sample were stored in an individual 
500 mL plastic container and evaluated after 60 days.

At 60 days, the seeds were sieved again to separate the adult 
insects, damaged and non-damaged seeds, the powder from larvae 
feeding and the fecal pellets. Adults, from each sample, were counted 
and preserved in 70% alcohol. The seed infestation rate, per sample, 
was based on damaged and intact seeds. The reduction in the seed 
weight, due to feeding by R. dominica was evaluated by the initial 
and final weight (60 days after) of the samples. An average was 
obtained, per parameter, and the results extrapolated to the whole 
pack content (2000 g).

The average number of R. dominica adults emerged per sample was 
76 with, approximately, 26,761 individuals for the total extrapolated 
to the pack (Table 1). The average weight of 500 seeds per sample 
was 5.68 g. A 2000 g pack would have approximately 176,056 seeds 
resulting in, approximately, seven seeds per adult (Table 1). The high 
reproduction rate and short life cycle of this insect favors its population 
increase (Mubayiwa et al., 2018; Sawires and Elbassiouny, 2019). More 
than 13 adults per gram of sudangrass seeds shows that a physiological 
quality reduction may be occurring, as reported for wheat seeds with 
12.5 adults per gram (Saad et al., 2018). The number of insects per seed 
and the weight loss indicates that the seeds damaged are, probably, no 
longer suitable for planting.

The percentage of damaged seeds per sample, after 60 days, was 
54.06% (270 seeds), corresponding to approximately 95,174 damaged 
seeds in the whole box (Table 1). Active adults were still observed at the 
end of this 60-days period and the population growth of R. dominica 
was only halted when there were no intact seeds to be used as food 
for their larvae, although their adults could also feed on seed residues. 
The high percentage of damaged seeds can be explained by the high 
population density of R. dominica, as reported in wheat, rice and 
maize (Osuji, 1982; Saad et al., 2018; Ebadollahi and Borzoui, 2019). 
The high number of eggs per female (38 to 573) and short life cycle 
(25 to 65 days at temperatures of 25 to 34 ºC, respectively) explain the 
rapid multiplication of this insect (Edde, 2012). Rhyzopertha dominica 
larvae move quickly, selecting the most suitable seeds for feeding 
and can feed on a large number of them before they complete their 
development (Edde, 2012). A single larva may have fed from more 
than one seed, justifying the high rate of infestation, as reported for 
corn, chickpeas and lentils (Potter, 1935). The feeding of R. dominica, 

inside the seeds, may reduce the efficiency of chemical control in the 
management of this insect (Arthur et al., 2012; Perišić et al., 2018).

The average initial weight of the sample of 500 seeds of R. dominica 
was 5.68 g and the final 3.62 g, a 36.09% reduction (Table 1). This represents 
a loss of 725.35 g in a 2000g package in just 60 days. The weight loss of 
corn by this insect reached 7.2% and between 6.2% to 21.5% in Tanzania 
and Pakistan, respectively (Bakhtavar et al., 2019). The physiological 
quality of Cupania versalis Cambess seeds (Sapindaceae) was totally 
compromised when 38.2% of its content was consumed by this insect 
(Boscardin et al., 2012). Damage by R. dominica may be reducing the 
vigor and germination of sudangrass seeds, similar to the germination 
percentage, vigor and initial plant population of Sorghum bicolor L. Moench 
(Poaceae) that were reduced by 23.52%, 24,37% and 20.92%, respectively, 
when at least 15% of the seed content was consumed (Netto et al., 1999).

The presence of R. dominica in closed packages of sudangrass seeds 
shows the need to invest in better packaging and processing of seeds 
to prevent infestation and damage by this insect (Lü and Ma, 2015; 
Daglish and Nayak, 2018; Bakhtavar et al., 2019; Waongo et al., 2019). 
The package, made with simple corrugated paper boxes, sealed, but 
without chemical protection, may have facilitated the damage to the 
seeds (Utono et al., 2014). Stored seed pests can identify the food source 
by the odor exhaled through porous materials such as cardboard, 
accessing the packaging or taking advantage of mechanical damage 
during handling (Lü and Ma, 2015).

This is the first record of R. dominica damaging sudangrass seeds. This 
insect may, possibly, reduce the seed quality due to the large number of 
adults, high infestation rate and weight loss of the seeds. The presence of 
this species in sealed commercial package shows that they are inadequate 
to prevent infestation by this insect, compromising their final use.
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