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Impactos sociais, tecnolégicos, economicos e culturais

O presente trabalho teve como objetivo investigar a presenca e distribuicdo de residuos
plasticos como sdo, macroplasticos (MaP), mesoplasticos (MeP) e microplasticos (MP), em
solos tropicais de diferentes usos na sub-bacia hidrogréafica do alto Rio Grande, em Lavras,
Minas Gerais, Brasil. Considerando suas correlagées com atributos fisicos, quimicos e
topograficos do solo. Os resultados obtidos evidenciam impactos ambientais relevantes
destacando-se que o andlise demonstrou que a gestdo inadequada de residuos na producdo
agricola contribui significativamente para a poluicdo do solo, com implicacdes diretas sobre a
saude dos agroecossistemas e, indiretamente, sobre a seguranca alimentar e o bem-estar das
comunidades rurais. A eficiéncia de métodos de extragdo de microplasticos foi validada, com
taxas de recuperacdo variando de 59,7% a 98,8% dependendo do tipo de polimero e solugdo



utilizada, representando um avanco metodolégico relevante para estudos futuros. A
quantificacdo de MaP e MeP revelou uma ampla varia¢do na abundéancia (0,509 x 10° a 104 x
102 pecas ha™') e massa (0,039 a 405 kg ha™), com predominancia de polipropileno, polietileno
e PVC, cujas distribuicdes mostraram relacdo direta com caracteristicas da paisagem, como
declividade e cobertura vegetal. A presenga de MP na camada superficial do solo (0—-20 c¢cm) foi
observada em todos os tipos de uso do solo, com abundéancias médias de 3.406 pecgas kg™ em
areas agricolas, 3.826 pecas kg™' em dreas florestais e 2.553 pecas kg™ em pastagens,
evidenciando que mesmo ambientes menos antropizados estdo sendo impactados. Os dados
indicam que a poluicdo plastica nos solos é um fenébmeno complexo, associado tanto a
atividades humanas quanto a processos naturais de transporte e redistribuicdo, exigindo
intervencdes articuladas entre produtores rurais, gestores publicos e a sociedade civil. Os
impactos tecnoldgicos incluem o desenvolvimento de protocolos mais precisos para
guantificacdo e mapeamento da poluicdo, enquanto os impactos sociais e culturais abrangem
a conscientizacdo sobre os riscos ambientais e a promocdo de prdticas agricolas mais
sustentaveis. Os impactos estdo diretamente relacionados a diversos Objetivos de
Desenvolvimento Sustentavel (ODS) da Agenda 2030 da ONU, como o ODS 2 (Fome Zero e
Agricultura Sustentdvel), ODS 6 (Agua Potavel e Saneamento), ODS 12 (Consumo e Producdo
Responsaveis), ODS 13 (Acdo Contra a Mudanca Global do Clima) e ODS 15 (Vida Terrestre),
demonstrando a relevancia do tema para o cumprimento dos compromissos globais assumidos
pelo Brasil.

Social, technological, economic and cultural impacts

The present study aimed to investigate the presence and distribution of plastic debris—namely
macroplastics (MaP), mesoplastics (MeP), and microplastics (MP)—in tropical soils under
different land uses within the sub-basin of the Upper Rio Grande, in Lavras, Minas Gerais,
Brazil, considering their correlations with physical, chemical, and topographic soil attributes.
The results highlight significant environmental impacts, showing that inadequate waste
management in agricultural production contributes substantially to soil pollution, with direct
implications for agroecosystem health and indirect consequences for food security and the
well-being of rural communities. The efficiency of MP extraction methods was validated, with
recovery rates ranging from 59.7% to 98.8%, depending on the type of polymer and the
solution used, representing a relevant methodological advancement for future studies. The
quantification of MaP and MeP revealed wide variations in abundance (0.509 x 103 to 104 x
10® pieces ha™) and mass (0.039 to 405 kg ha™), with a predominance of polypropylene,
polyethylene, and PVC, whose distributions showed a direct relationship with landscape
features such as slope and vegetation cover. MP were detected in the surface soil layer (0-20
cm) across all land use types, with average abundances of 3,406 pieces kg™ in agricultural
areas, 3,826 pieces kg™ in forest areas, and 2,553 pieces kg™ in pastures, indicating that even
less anthropized environments are being affected. The data suggest that plastic pollution in
soils is a complex phenomenon, linked both to human activities and to natural processes of
transport and redistribution, requiring coordinated action among farmers, public managers,
and civil society. Technological impacts include the development of more accurate protocols
for quantifying and mapping pollution, while social and cultural impacts involve raising
awareness of environmental risks and promoting more sustainable agricultural practices.



These impacts are directly related to several Sustainable Development Goals (SDGs) of the UN
2030 Agenda, such as SDG 2 (Zero Hunger and Sustainable Agriculture), SDG 6 (Clean Water
and Sanitation), SDG 12 (Responsible Consumption and Production), SDG 13 (Climate Action),

and SDG 15 (Life on Land), demonstrating the relevance of the topic to the fulfillment of global
commitments undertaken by Brazil.
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