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RESUMO

Desastre ¢ considerado o resultado de eventos adversos, naturais ou provocados pelo ser
humano sobre um cendrio vulneravel, causando perturbagdo ao funcionamento de uma
comunidade envolvendo perdas e danos humanos, materiais, econOmicos ou ambientais.
Desastre meteorologico, subgrupo temperatura extrema, tipo ondas de calor, ¢ definido por
temperaturas extremas com ondas de calor onde as temperaturas fiquem acima de um valor
normal esperado do planeta e ¢ a principal previsdo das mudancgas climaticas globais. No
cenario das mudancas globais do clima, degradac¢ao do solo, proliferagdo de espécies nocivas
e perdas associadas na producao agricola ¢ provavel que o uso de agrotoxicos se intensifique,
bem como o transporte desses produtos quimicos ao meio ambiente. Nesse contexto, estudos
tém destacado a influéncia da temperatura nos efeitos toxicos dos poluentes para a biota
aquatica. A presente pesquisa, por meio de uma revisdo sistematica com meta-analise,
levantou, comparou e analisou estudos sobre o aumento da temperatura e na toxicidade de
pesticidas para a biota aquatica. Foram pesquisados estudos experimentais que avaliaram
efeitos do aumento nos valores de temperatura sobre a acao de pesticidas para organismos
aquaticos de dgua doce (microalgas, invertebrados e vertebrados) em termos de alteragcdes nas
medidas de aptidao, respostas moleculares e regulacdo fisiologica. Os agrotoxicos foram
classificados como levemente e moderadamente perigosos. As bases de dados disponiveis nos
sites da Science Direct, Scielo e Web of Science foram utilizadas para a realizagdo da revisao
bibliografica seguindo o protocolo PRISMA (Preferred Reporting Items for Systematic
Reviews and Meta-Analysis 2009). Utilizou-se o pacote R (versdo 2.15.1; R Development
Core Team 2012) “Metafor” para a realizagdo da meta-analise. Sessenta artigos que avaliaram
respostas bioldgicas de organismos de agua doce a exposicao isolada e combinada de
agroquimicos e temperatura foram revisados e seis estudos preencheram os critérios de
inclusdo desta pesquisa. Em geral, a meta-analise indicou efeitos mais negativos sobre os
organismos na exposicdo combinada entre agroquimicos e elevados valores de temperatura.
As varidveis respostas mais afetadas pelo estressor agrotoxico isolado, elevagdo de
temperatura isolada e a combinacdo de ambos os estressores foram aptiddo e alteragdes
morfoldgicas. Microalga e invertebrados foram mais sensiveis aos estressores isolados e em
associagdo em comparagdo aos vertebrados. Esta pesquisa contribuiu com maiores
esclarecimentos sobre as interacdes do aumento de temperatura e a presenca de agrotoxicos
para a biota aos ecossistemas de dgua doce, relacionado as mudangas climaticas.

Palavras-chave: desastres, pesticidas, ecossistemas aquaticos, aquecimento.
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ABSTRACT

Disaster is considered the result of adverse events, natural or manmade, in a vulnerable
scenario, causing disturbance to the functioning of the community involving human, material,
economic or environmental losses and damages. Meteorological disaster, subgroup extreme
temperature, like heat waves, is defined by extreme temperatures with heat waves where
temperatures are above a normal expected value of the planet is the main prediction of global
climate change. In the context of global climate change, soil degradation, proliferation of
harmful species and associated losses in agricultural production, it is likely that the use of
pesticides will intensify, as well as the transport of these chemicals to the environment.

In this context, studies have highlighted the influence of temperature on the toxic effects of
pollutants on aquatic biota. The present research, through a systematic review study with
meta-analysis, raised, compared and analyzed studies on the evaluation of temperature
increase in pesticide toxicity to aquatic biota. Experimental studies that evaluated the effects
of increasing temperature values on the action of pesticides on freshwater aquatic organisms
(microalgae, invertebrates and vertebrates) in terms of changes in fitness measures,
molecular responses and physiological regulation were investigated. Pesticides were
classified as mildly and moderately hazardous. The databases available on the Science
Direct, Scielo and Web of Science websites were used to carry out the literature review
following the PRISMA protocol (Preferred Reporting Items for Systematic Reviews and
Meta-Analysis 2009). The R package (version 2.15.1; R Development Core Team 2012)
“Metafor” was used to carry out meta-analysis. Sixty articles that evaluated biological
responses of freshwater organisms to isolated and combined exposure to agrochemicals and
temperature were reviewed and six studies met the inclusion criteria for this research. In
general, the meta-analysis indicated more negative effects on organisms in the combined
exposure between agrochemicals and high temperature values. Aptitude and morphological
changes were the responses most affected by the isolated pesticide stressor, isolated
temperature rise and the combination of both stressors. Microalgae and invertebrates were
more sensitive to isolated and associated stressors compared to vertebrates This research
contributed further clarification on the interactions of temperature increase and the presence
of pesticides for biota to freshwater ecosystems, related to climate change.

Keywords: disasters, ecotoxicology, pesticides, aquatic ecosystems, heating.



