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Young organisms are generally more sensitive to toxic substances than adults. For
this reason it is recommended to use neonates or first instar organisms in all
toxicity tests (Weber 1993).

Buikema et al. (1980), in experiments using Daphnia, mentioned that the
advantage of using neonates or first instars is logical because of their smaller size
and larger surface area and they molt more frequently (between three and five
times in the first 48 hours). It has been suggested that ecdysis is the most sensitive
life period of cladocerans.

The protocols of chronic toxicity tests using Ceriodaphnia dubia established an
age of test organisms less than 24 hours old, and all released within an 8 h period
(Environment Canada 1992; Lewis et al. 1994; ABNT 1995). At CETESB
(Environmental Agency of Sdo Paulo State, Brazil) the laboratory of Aquatic
Ecotoxicology have been using test organisms with age ranging between 6 and 30
hours due to practical and functional reasons.

Thus, the aim of this study was to compare the sensitivity of Ceriodaphnia dubia
considering ages different from that recommended in standardized methods.

MATERIALS AND METHODS

The culture water was collected at Ribeirfio do Pirai Reservoir: hardness adjusted
to 40-48 mg/L. CaCOs; pH: 7,2-7,6; conductivity: 172-212 pS/ecm; DO:
approximately 7,0 mg/L.

Individual organisms were reared in 15 mL of culture water in 30-mL glass
beakers. They were fed daily with a solution of digested fish food and an algal
suspension (Selenastrum capricornutum). The organisms were transferred to fresh
medium three times a week, typically on monday, wednesday and friday (ABNT
1995).

The test organisms were separated in order to get two age ranges: 16 to 24 hours
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Table 1. Sodium chloride toxicity to Ceriodaphnia dubia of different ages.

Test number | Age of organisms NOEC; 7d IC50; 7d
(hs) (g NaCl/L) (g NaClL)

1 16- 24 0,5 1,13
2 16-24 0,5 0,92 (1,02)*
3 6-30 0,25 0,75
4 6-30 0,5 0,96 (0,86)*
5 16-24 0,5 1,1
6 16-24 0,5 0,98 (1,04)*
7 6-30 <0,25 0,71
8 6-30 0,25 0,68 (0,69)*
9 16-24 0,25 0,57
10 16-24 <0,25 0,61 (0,59)*
11 6-30 0,25 0,72
12 6-30 0,5 0,67 (0,69)*

* values in parenthesis represent IC50 mean of toxicity tests run at the same date.
old and 6 to 30 hours old at test initiation.

Young organisms of C. dubia were exposed in a static renewal system to four
concentrations (2,0; 1,0; 0,5; 0,25 g/L) of sodium chloride and a control during a
period of seven-day. It were used 10 replicates for concentration. The organisms
were put in 15 mL of test solution in 30-mL glass beakers and they fed daily like
in cultures. The test results are based on the reproduction of test organisms
(ABNT 1995).

Six tests were performed using organisms from 16 to 24 hours (ABNT 1995) and
six tests using organisms from 6 to 30 hours old. The tests were conducted over
three weeks, and for each age two tests per week were made. The organisms used
in the same week, for both ages, were from the same stock culture.

At the end of the tests, the IC50 (concentration of toxicant that causes a 50%
reduction in the reproduction of test organisms in relation to control) and the
NOEC (the highest concentration of toxicant in which the reproduction of test
organisms are not statistically significantly different from the control) were
determined using Icpin (Norberg-King 1993) and TOXSTAT 3.5 (Gulley 1996)
programs respectively.

The statistical test used to analyse the results (IC 50 means) was the non-
parametric Wilcoxon T-Test (Gad and Weil 1991). This test was chosen due to the
few number of paired observations.

RESULTS AND DISCUSSION

Based on the available data and using the Wilcoxon test, it was not possible
to evidence significant difference between the IC50 means (T = 6; p = 0,3454) for
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both ages tested (16-24 hs and 6-30 hs).

In addition, other approaches to analyzing the results were adopted. For example,
Bertoletti (2000) mentions that a factor > 2.0 can be considered sufficient to detect
differences among toxicity tests. So, for this criterion, and as can be observed in
Table 1, the median values of IC50 for both age, in the same week, presented a
difference of less than a factor of 1.5. Thus, it can be concluded that there are no
expressive differences between the results obtained for the different ages tested.

Barera and Adams (1983) performed acute toxicity tests with six age groups of
Daphnia magna, ranging from < 6 h to 216 h, testing five chemicals and they
observed a good agreement in the EC 50; 48 h values for the groups with less than
48 h of age. The average difference in the EC50 values between the 6 h and 48 h
groups had a factor of 1.23.

The precision of chronic toxicity tests is considered acceptable if the NOECs vary
by no more than one concentration interval above or below a central tendency
(Lewis et al. 1994). As can be observed in Table 1, the NOECs obtained for both
ages ranged from < 0.25 to 0.5 g/L.. So there are no expressive differences
between NOECs for tests run with both ages.

In regard to this last criterion, similar results were obtained by Cooney et
al.(1992), who performed many experiments with sodium chloride, using neonates
of Ceriodaphnia dubia in three different age categories: 0-4 h, 20-24 h and 0-24 h
to begin the tests. Those authors concluded that the tests results were comparable,
and the NOECs didn’t present significant differences for the ages tested.

The data obtained in this study are in accordance with Lasier et al. (2000), who
evaluated the toxicity of manganese in chronic toxicity tests using C. dubia in two
different ages: < 24 hours old and between 24 and 48 hours old. The authors
observed that manganese sensitivity of C. dubia was not significantly different
between two ages tested.

The results show that there are no significant differences between toxicity tests
run for both ages tested. This suggests that it is appropriate to use Ceriodaphnia
dubia at ages of 6 to 30 hours to initiate chronic toxicity tests.
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