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RESUMO: A escassez hidrica e a poluigdo sao desafios criticos que impulsionam a busca por fontes
alternativas de dgua na agricultura. O reuso de aguas residuais tratadas (AET) e de aguas pluviais
emerge como solucdo sustentavel. O objetivo deste trabalho foi analisar os aspectos e desafios do
reuso da 4gua em sistemas agricolas, focando na viabilidade econdmica, dos impactos ambientais, na
aceitacdo social e na regulamentacdo, buscando identificar contribui¢des e limitagcdes das abordagens
atuais para a gestdo hidrica sustentavel. Esta revisdo integrativa sintetiza informagdes de artigos
cientificos. A busca foi realizada na base de dados Web of Science, selecionando os 10 artigos mais
recentes e de acesso aberto. A extracdo das informacdes dos artigos foi realizada manualmente. Os
artigos foram analisados para extrair dados sobre beneficios, desafios, tecnologias e politicas
relacionadas ao retso de 4gua na irrigagdo agricola. Constatou-se que o reuso de 4gua na agricultura
oferece beneficios como conservagao hidrica e redugdo do uso de fertilizantes, conforme analise de
custo-beneficio na Espanha. Contudo, a aceitacdo social e a qualidade da agua sdo cruciais. Os
estudos analisados abrangem diversas regides, incluindo: Espanha, Arabia Saudita (em dois artigos),
Vietna, Florida (EUA), Alemanha, Italia Central, Maghnia (Argélia), Portugal e uma andlise focada
em agua cinza sem localidade especifica. Na Arabia Saudita, a alta aceitacao de AET € motivada pela
escassez, mas preocupagdes com pragas € saude persistem, exigindo tecnologias avangadas e
educagdo. No Vietna, a agricultura circular emprega biogés, compostagem e vermicultura para tratar
residuos animais, demonstrando solug¢des sustentdveis. Em contraste, o retiso de aguas pluviais
urbanas na Florida enfrenta contaminagao por E. coli e compostos organicos, demandando tratamento
adicional. A complexidade regulatéria e os altos custos de monitoramento, especialmente para
micropoluentes, sao desafios notaveis na Alemanha e nas diretrizes da Unido Europeia (UE), que
exigem planos de gerenciamento de risco abrangentes. De qualquer modo, o reuso da dgua na
agricultura se mostra como essencial para a sustentabilidade hidrica e agricola global. Apesar dos
beneficios ambientais e economicos, sua implementacdo depende da superagdao de barreiras como
aceitagdo publica, garantia de qualidade da agua e marcos regulatorios eficazes. Pesquisas futuras
devem focar em impactos agronomicos de longo prazo, otimizagdo de precificagdo e politicas de
incentivo. Este trabalho consolida perspectivas atuais, ressaltando a urgéncia de abordagens
integradas que combinem inovag¢ao tecnoldgica, educagdo e politicas publicas para promover o reuso
seguro e eficiente da d4gua na agricultura, beneficiando a ciéncia e a sociedade ao garantir a seguranga
hidrica e alimentar.

Palavras-chave: Irrigacdo, Escassez Hidrica, Qualidade da Agua, Agricultura Sustentavel.

WATER REUSE IN AGRICULTURE: CHALLENGES AND PERSPECTIVES

FOR SUSTAINABILITY

ABSTRACT: Water scarcity and pollution are critical challenges driving the search for alternative
water sources in agriculture. The reuse of treated wastewater (TWW) and rainwater emerges as a
sustainable solution. The objective of this work was to analyze the aspects and challenges of water
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reuse in agricultural systems, focusing on economic viability, environmental impacts, social
acceptance, and regulation, seeking to identify contributions and limitations of current approaches to
sustainable water management. This integrative review synthesizes information from scientific
articles. The search was conducted in the Web of Science database, selecting the 10 most recent and
open-access articles. Information from the articles was extracted manually. The articles were
analyzed to extract data on benefits, challenges, technologies, and policies related to water reuse in
agricultural irrigation. It was found that water reuse in agriculture offers benefits such as water
conservation and reduced fertilizer use, as shown in a cost-benefit analysis in Spain. However, social
acceptance and water quality are crucial. The studies analyzed cover various regions, including:
Spain, Saudi Arabia (in two articles), Vietnam, Florida (USA), Germany, Central Italy, Maghnia
(Algeria), Portugal, and an analysis focused on gray water without a specific location. In Saudi
Arabia, the high acceptance of TWW is motivated by scarcity, but concerns about pests and health
persist, requiring advanced technologies and education. In Vietnam, circular agriculture employs
biogas, composting, and vermiculture to treat animal waste, demonstrating sustainable solutions. In
contrast, the reuse of urban rainwater in Florida faces contamination by E. coli and organic
compounds, requiring additional treatment. Regulatory complexity and high monitoring costs,
especially for micropollutants, are notable challenges in Germany and in European Union (EU)
guidelines, which require comprehensive risk management plans. In any case, water reuse in
agriculture is proving to be essential for global water and agricultural sustainability. Despite the
environmental and economic benefits, its implementation depends on overcoming barriers such as
public acceptance, guaranteed water quality, and effective regulatory frameworks. Future research
should focus on long-term agronomic impacts, pricing optimization, and incentive policies. This
work consolidates current perspectives, highlighting the urgency of integrated approaches that
combine technological innovation, education, and public policies to promote the safe and efficient
reuse of water in agriculture, benefiting science and society by ensuring water and food security.
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