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create comparable thresholds that could be useful in a



Figure 2.



negative correlation with nitrate (� = � 0.37,p< 0.05).
Yearly means of MC/Chl-a ratios were positively related
with water temperature (� = 0.38,p< 0.05).

We explored the relationship between short-term and
long-term meteorological conditions and MC concen-



variables do not play a dominant role in driving algal
biomass. In contrast to MC and cyanobacterial density,
however, the wind speed (2-week average prior to the
sampling) was negatively related to MC/Chl-a ratio
(� = � 0.41,p< 0.05), and the average annual air temp-
erature was positively related to MC/Chl-a ratio (� =
0.57,p< 0.05). Such correlations indicate that the com-
position of the algal biomass was more sensitive to phys-
ical conditions than the overall biomass, and that low
wind and high temperature favor the amount of toxin
produced per unit algal biomass.

Regarding the correlations among non-MC variables,
cyanobacteria densities were moderately correlated
(p< 0.05) with nutrients (� = 0.41, � = 0.56, and
� = � 0.37, respectively, for TP, TKN, and NO3 Õ



Dantas et al.2011), although toxicity of these blooms is
not commonly measured.

Higher water temperatures can favor greater growth
rates of toxicMicrocystis(Davis et al.2009), with possible
consequences related to global warming (Paerl and

Huisman 2008). Although water and air temperatures
were correlated with the relative MC in the water (nor-
malized to Chl-a), we found no direct correlation
between MC concentrations and temperature. This
� nding was veri� ed in the lake and reservoir ecosystems

Table 4.Summary of results of the receiver operating characteristic (ROC) analyses for the cases of MC� 0.1 µg/L and� 1.0 µg/L in the
studied tropical reservoirs, considering the test variables: cyanobacteria density (Cyano), temperature (T), turbidity (Turb), total phosphorus
(TP), total Kjeldahl nitrogen (TKN), nitrate (NO3), nitrite (NO2), total nitrogen (TN), total nitrogen:total phosphorus ratio (TN/TP), chlorophyll
a (Chl-a





value: TN/TP� 25.7 (Jacoby et al.2015). High MC also
only occurred at low TN/TP and rapidly decreased at
higher ratios in Canadian lakes (Orihel et al.2012). In
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