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Resumo

Ingestão de microplásticos por Characidae em riachos rurais (Rio Grande do Sul, Brasil). Os 

microplásticas (MP) causam vários efeitos negativos sobre a biodiversidade, desde o ecossistema até os níveis 

individuais, podendo ser facilmente consumidos por pequenos invertebrados e peixes. O aumento da produção 

de plástico e a ausência de sistemas eficientes de gerenciamento desses resíduos facilitam sua presença em 
ambientes aquáticos. Neste estudo, avaliamos a presença de MP no conteúdo estomacal de quatro espécies de 

caracídeos em riachos rurais na porção superior da bacia hidrográfica do rio Uruguai (norte do Rio Grande do 
Sul). Dentre o total de organismos coletados (n = 121), observou-se a presença de MP em 72% do conteúdo 

estomacal analisado. Bryconamericus iheringii apresentou a maior ocorrência de MP (85,7%), seguida por 

Astyanax lacustris (69,4%), Astyanax henseli (69,1%) e Oligosarchus breviostris (66,7%). Nossos resultados 

demonstram a alta ocorrência de MP em ambientes aquáticos de água doce, especialmente riachos rurais. Os 

resultados observados neste estudo reafirmam a importância da conservação dos riachos, a partir da manutenção 
da vegetação ripária como uma forma de reduzir a entrada de MP nesses ecossistemas.

Palavras-chave: Ambientes de água doce; Fibras plásticas; Partículas plásticas; Qualidade de água

Abstract

Microplastics (MP) have several negative effects on biodiversity, from the ecosystem to individual levels, 
and can be easily consumed by small invertebrates and fish. The increased production of plastic and absence of 
efficient management systems for these residues facilitate their presence in aquatic environments. In this study, we 
evaluated the presence of MP in the stomach contents of four species of Characidae in rural streams in the upper 

portion of the Uruguay River watershed (northern Rio Grande do Sul). Among the total of collected organisms 
(n=121), the presence of MP was observed in 72% of the analyzed stomach contents. Bryconamericus iheringii 

had the highest occurrence of MP (85.7%), followed by Astyanax lacustris (69.4%), Astyanax henseli (69.1%) 

and Oligosarchus breviostris (66.7%). Our results demonstrate the high occurrence of MP in freshwater aquatic 
environments, especially rural streams. The results observed in this study confirm the importance of conservation 
of streams, from the maintenance of riparian vegetation as a way to reduce the input of MP in these ecosystems.
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the four species collected, B. iheringii presented the 

highest occurrence of MP in stomach contents (85.7%; 

χ2 = 8.0, p = 0.004), followed by A. lacustris (69.4%; 

χ2 = 5.4, p = 0.019), A. henseli (69.1%; χ2 = 10.7, p = 

0.001) and O. breviostris (66.7%; χ2 = 11.0, p < 0.001). 

We observed the incidence of MP in stomach content 
of four species in Henrique stream (100%; χ2 = 100.0, 

p = 0.001) and Barbaqua stream (100%; χ2 = 31.1,  

p < 0.001). The proportion of specimens with MP in 
stomach contents in Xaxim and Novo streams was 68.7% 
and 40.6%, respectively.

Studies have reported a high incidence of MP 

from the stomach contents of different fish species in 
streams (AZEVEDO-SANTOS et al., 2019). However, 
knowledge of the expansion of this pollutant in the 
trophic chains of continental aquatic environments is 

still incipient (GARCIA et al., 2020). In general, the 

incidence of MP in stomach contents of fish species 
collected in this study was high. Comparing with similar 
studies, our results represent a percentage of individuals 

with MP in stomach content about 2× more than Santos 
et al. (2020).

The high incidence of MP in B. iheringii can be 

explained by its iliophage behavior, which consists 
of consumption of algae associated with the sediment 
(CASATTI et al., 2001; ORICOLLI; BENNEMANN, 

2006). The MP can accumulate next to the sediment, 

or present negative buoyancy, which corroborate this 
result (SANTOS et al., 2020). In addition, although we 
have only studied species of the Characidae family, 
the presence of MP can be observed in different 

trophic guilds (AZEVEDO-SANTOS et al., 2019). 

This refers to the biomagnification of this pollutant, 
highlighting even more the results of this study, due 
to the high level of contamination observed in the 

studied organisms.

The streams studied are located in rural areas where 
there are agricultural activities (planting of soy, corn 
or wheat and cattle breeding). The urban perimeters 
close to these streams (approximately 500 m to 5,500 
m) are located downstream from the collection sites. 
Thus, the influence of urban activities on the supply 
of plastic waste in these streams is small. The region 
studied has significant agricultural activity (~80% of 

the total area; ROVANI et al., 2020). In this sense, the 

disposal of packaging for agricultural inputs associated 
with the inexistence of efficient solid waste management 
programs contributes to environmental contamination 

in the region.

In this study, we observed a high percentage 
of fish with MP in stomach contents. Although MP 
contamination is more evident in urban streams, our 

study demonstrated that this emergent pollutant is 
contaminating rural streams. In addition, considering that 

the streams studied are in headwaters of hydrographic 
basins, monitoring and control actions must be urgent. 

Finally, the presence of MP in stream fish also warns 
of mobility this pollutant through the aquatic food 
chain, which may contribute to the reduction of aquatic 
biodiversity and human health. An efficient strategy 
to contain MP pollution in small streams is (i) the 

conservation and recovery of riparian vegetation in these 
environments and (ii) implementation of solid waste 
management programs in rural areas.
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