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The present special volume “Ecotoxicology in Tropical
Regions” contains 19 research articles that were selected from
presentations at two conference sessions at the SETAC Europe
24th and 25th meetings in Basel 2014 and in Barcelona 2015.
The papers address major ecotoxicological issues in several trop-
ical and sub-tropical countries including Brazil, Mexico, Costa
Rica, Columbia, Nicaragua, Costa Rica, Ethiopia, Thailand,
Vietnam, and Iran.

In 2017, more than 16,000 scientists from 184 countries
published a “Warning to humanity letter” (Ripple et al.
2017). The letter issued a warning that humans are on an
accelerating collision course with our environment, putting
the future of humankind and our planet at risk. The authors
highlight a series of major threats to Earth, including environ-
mental pollution (industrial pollutants, pesticides, fertilizers,
pharmaceuticals, oil, radioactive isotopes), green-house gas
emissions leading to temperature increase and climate change,
spreading of marine dead zones due to eutrophication and lack
of oxygen in the bottom water, deforestation and habitat de-
struction, species’ extinction and biodiversity loss,
overfishing and depletion of freshwater resources. The authors
stress that by failing to limit world’s population growth, esti-
mated to reach 10 billions by 2050, and failing to protect
natural habitats and to limit human consumption and destruc-
tion of our natural resources, we are putting our whole planet
and the future of humankind in peril.
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More than 90% of the predicted additional two billion peo-
ple on Earth by 2050 are expected to be born in developing
countries in Asia and Africa and most of them in tropical and
sub-tropical areas (UN 2017). These countries will thus be
exposed to both ongoing emissions from developed countries
(e.g., green-house gases and long range transport of persistent
pollutants) and to increasing anthropogenic pressures from the
rapid transformation and intensification of their local agricul-
ture and industries. Our current scientific knowledge in eco-
toxicology is based mostly on research from temperate sys-
tems, especially from Europe and North America. Thus, it is
essential that the scientific community addresses current gaps
in knowledge regarding the vulnerability of tropical ecosys-
tems to environmental pollution. We need to better understand
the environmental distribution of pollutants in tropical sys-
tems, in relation to climatic factors such as rainfall, soil type,
temperature, and climate change.

Tropical ecosystems such as tropical forests, wetlands,
mangroves, and coral reefs host a high biodiversity and pro-
vide numerous important ecosystem services to humans, such
as fish and food production, and are thus considered very
valuable. Some of these tropical ecosystems have been shown
to be quite sensitive to pollutants (Amid et al. 2017; Castillo
et al. 2000; Hoegh-Guldberg et al. 2007). Tropical ecosystems
have often a higher biodiversity than in temperate regions and
tropical species are often considered more sensitive than their
temperate counterparts due to differences in genetic composi-
tion and metabolism (e.g., Freitas and Rocha 2012; Moreira
et al. 2014).

An ongoing debate is to what extent toxicological bench-
marks and environmental criteria developed for species living
in temperate regions are valid and applicable for ecological
risk assessment of species in other geographical areas such as
in tropical regions (e.g. Daam and Van den Brink 2010; Kwok
et al. 2007; Rico et al. 2010). We need to obtain more ecotox-
icological data under tropical conditions, using native indige-
nous test organisms. Several papers in this Special Issue add
further knowledge on the sensitivity of tropical species (Arias-
Andrés et al. 2016; Daam and Rico 2017; Fournier et al. 2016;
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Khatikarn et al. 2016; Mansano et al. 2016; Moura et al. 2017;
Meéndez et al. 2016; Sobrino-Figueroa 2016). Mansano et al.
(2016) also discuss the risk of accidently introducing temper-
ate exotic species in tropical ecosystems when using temper-
ate species for toxicity tests. Several authors (e.g. Daam and
Van den Brink 2010) have stressed that management of agri-
cultural practices and enforcement of environmental policies
are often weak or poorly implemented in tropical countries,
leading to a higher pesticide use and environmental contami-
nation than in more developed countries in temperate regions.

In this Special Issue, four papers are presenting ecotoxico-
logical studies in Brazil. Lopes Alves et al. 2016 showed that
both the bioavailability and the toxicity of arsenic to soil in-
vertebrates were higher in a tropical soil than in a temperate
one, highlighting the importance of using tropical soils from
humid regions for deriving Brazilian soil criteria protection
values. In the paper of Rietzler et al. 2016, Brazilian re-
searchers conducted a full toxicity identification and evalua-
tion procedure of three eutrophic water reservoirs in Brazil
and showed a relationship between eutrophication and metal
and phosphate release from the sediment, in turn boosting
cyanobacteria blooms in the reservoirs and causing toxicity
to water organisms. They suggest that as eutrophication goes
faster in tropical regions, climate change may intensify the
release of toxic compounds and nutrients from polluted sedi-
ments and further accelerate the deterioration of water quality
in tropical waters.

In Moura et al. 2017, Brazilian researchers studied the
toxicity of the herbicide ametryn, used in tropical sugarcane
crops, and found that it affected the embryonic development
in zebra fish at concentrations found in the environment.
Mansano et al. 2016 reported that the native neotropical
cladoceran Ceriodaphnia silvestrii was more sensitive to
the pesticides diuron and carbofuran compared to cladoc-
erans commonly used in temperate regions (Ceriodaphnia
dubia, Daphnia magna, Daphnia pulex). Similar results
were reported in the paper by Sobrino-Figueroa 2016, where
commercial detergents in Mexican waters were found to be
more toxic to tropical species (cladocerans, amphipods, and
ostracods) than to the temperate cladoceran Daphnia magna,
commonly used to assess water quality. On the other hand,
Khatikarn et al. 2016, found that the antimicrobial com-
pound triclosan was not more toxic to tropical invertebrates
from Thailand compared to temperate species using species
sensitivity distribution (SSD), supporting that SSDs based
on temperate species may be used for risk assessments of
this chemical in Thailand.

In the paper by Daam and Rico 2017, the toxicity of
tropical and temperate freshwater shrimps to various
pesticides was compared. They showed that freshwater
shrimps (Macrobrachium and Cardina sp.) were more
sensitive to pesticides than temperate crustaceans such
as Daphnia magna. They discuss possible reasons for

@ Springer

these differences and recommend using native species
for first tier prospective ecological risk assessment
(ERA).

In the paper by Aguirre-Rubi et al. 2017, the Caribbean
oyster Crassostrea rhizophorae was evaluated for chemical
biomonitoring. The authors found that this oyster, commonly
associated with mangrove trees, is a suitable species for bio-
monitoring in Caribbean coastal systems. Six papers are deal-
ing with pesticide environmental contamination in Costa Rica.
Costa Rica has one of the richest biodiversity on Earth. It also
has an extensive agriculture, with banana and pineapple as
main export crops, and has the highest pesticide use per capita
in Central America. Pesticide spray drift and runoff from plan-
tations pose toxicity risks to aquatic organisms downstream
these crops and to humans. The paper of Méndez et al. 2016
investigates the toxicity of the fungicide chlorothalonil to three
native tadpole species and discusses whether the observed
decline of amphibians in Costa Rica can be caused by pesti-
cide application. Fournier et al. 2016 present a toxicity and
ecological risk assessment of pesticides in the Caiio Negro
wetland and watershed located in northern Costa Rica.
Arias-Andrés et al. 2016; Echeverria-Saenz et al. 2016;
R&mo et al. 2016 and Svensson et al. 2017 present ecological
risk assessments of watersheds located on the Caribbean coast
of Costa Rica, polluted from large banana and pineapple plan-
tations, using a suite of laboratory measurements (pesticide
residue analyses, toxicity tests) and investigations in situ (bio-
markers, benthic invertebrate community analyses) and vari-
ous risk assessment model approaches to estimate the toxicity
of single pesticide compounds and of pesticide mixtures as
well (R&mo et al. 2016). Together, these studies show that
the pesticide contamination in Costa Rican watersheds is ex-
tensive and that mitigation measures are urgently needed to
protect Costa Ricas’ biodiversity-rich ecosystems.

Three papers present studies from pesticide toxicity in
Vietnam. Tam et al. 2016 show that organophosphate pesti-
cides used in rice cultures in the Mekong Delta may pose a
toxicity risk to fish in the rice-pond irrigation system.
Stadlinger et al. 2016 compared the pesticide use by rice-
fish farmers versus farms that cultivate rice only and pesti-
cides used by farmers that have received training in integrat-
ed pest management (IPM) versus non trained farmers (non
IPM). They show that rice-fish farmers and farmers that
have received IPM training usually choose less toxic pesti-
cides and suggest that further future IPM training is impor-
tant in Vietnam. In the paper by Amid et al. 2017, the
combined effects of the herbicide glyphosate and elevated
water temperature were studied on coral bleaching in the
Bay of Nha Trang, Vietnam. The effects of herbicide and
temperature were found to be additive on coral bleaching.
They also found that corals collected from pristine areas
were more tolerant than corals collected from polluted sites
in Nha Trang Bay. The difference in sensitivity of the corals
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collected could be explained by different zooxanthellae
genotypes.

A paper by Teklu et al. 2016 assessed pesticide toxicity in
Ethiopian lakes for human health through drinking water and
aquatic organisms. They found a possible risk to aquatic or-
ganisms from two pesticides endosulfan and spiroxamine, but
no risk to humans. Finally, Mirzaei Aminiyan et al. 2017
assessed heavy metal contamination in road dust in urban en-
vironment in the city of Rafsanjan, Iran. The authors showed
that the metal concentrations in road dust in Rafsanjan are very
high and that the metals As, Cd, Cu, Cr, Pb, and Zn pose a
toxicity risk to human health and to the environment.

This Special Issue presents a unique collection of papers,
describing various actual ecotoxicological issues in ten tropi-
cal and sub-tropical countries. As anthropogenic pressures and
environmental problems that these and other tropical countries
are currently facing will increase during the coming decades, it
is essential that the scientific community carries out more re-
search in tropical regions. We hope that the results and meth-
odologies presented here will help policymakers to motivate
stronger environmental protection measures to limit contami-
nant emissions and habitat destruction in tropical regions.

Finally, we would like to thank all the reviewers who
helped improve the quality of the research articles included
in this Special Issue.
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