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Section A7.4.3.32 Bioaccumulation in invertebrates

AnnexPoint ITA

XIIN23

3.3.7 Estimation of Sediment Adsorplion Coeflicients and Bloconcentation Factors
hioconcentration

arinng coefficients are seed to descibe the adserption of chemicals te sadimant
and the uptake of chemical by the organisms. They are calculated as follows from
the measured concentralions of the chemical in the sediment, aqueous and
ofganism prases.

Kd = Cs
Cwr
K = Kd x 100
. La e
Aquems BCF = Co
Cw
Sediment BCF = Co
Cs
Where:-

Kd is the sediment adscrption patition coeffident

K. is thz the Kd as a funclicn of the percentage organic carbon (%OC) in 2
sedinent

BOF  is the bioconcentration factoer, the concentration in the erganism relstive to
the concentratior in another phase of the system

and
Cs = soil equilibrium coneantratinn in g chemical kg diy sall
Cw = squeous equiliium concentration in pg chermical | soil sallion

%OC = % organic matier
1.724

Co = Chirmnomus ripanus concentralion in pg chemical kg™ wet weight larvae

RESULTS
41 Experimental data
411 Mortalits/ Mortality data for the water-onl v system are presented 1n Tahle
behaviour AT4353 2-06.
412 Lipid content Mot applicahle

4.1.3 Concentrations of | Measured ¥ Cambda-cyhd othrin concentrations are presented in
test material dunng | Tahle 47.4.3.3.2-06 for the water only studies and Tahle

test AT 433 2-07 for the water/sediment studies.
414 Bioconcentraton | Bioconcentration factors are presented 1n Table A7 .4.3.3.2-06 for
factor (BCF) the water only studies and Tahle 474 3.3 2-07 for the
water/sediment studies.
415 Uptake and Mot applicahle
depurati on rate

constants
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Test organisms Folsomia candida

Source: Originally purchased from
“Biologische Bundesanstalt
(BBA)”, Berlin-Dahlem. Reared
under ambient laboratory
conditions in the test facility

Food: 2 mg granulated dry yeast at the
start of the test and after 14 days
Age at test start: juvenile collembolans, 10-12
days old
Test design
Test substrate: Artificial soil comprising 10 %

sphagnum peat, 20 % kaolin clay
(kaolinite content > 30 %), 69.5
% industrial quartz sand (> 50 %
of the particles between 0.05 mm
and 0.2 mm) and 0.5 % calcium
carbonate. 30 g wet weight soil,
corresponding to about 22.3 g dry
weight of artificial soil, was
added to cach test vessel

Replication: 5 (+ 2 replicates not loaded with
collembolans for measurement
purposes)

No. of collem bolans/vessel: 10

Environmental test conditions

Tem perature; 18.8 -21.2°C

pH: 5.6 -6.0

Water content of soil: 53.1 —54.2 % of WHC

Photoperiod: 16 hours light : 8 hours dark
photoperiod (approximately 590
lux)

Duration of test: 28 days

Study Design and Methods

Experimental dates: 08 May to 05 June 2009.

The test concentrations were prepared by dispersing an exactly weighed amount of the test item in
deionised water to make a stock solution. This stock solution was diluted with deionised water for
cach test concentration and was thoroughly mixed with the artificial soil using a mixing machine,
achieving a final nominal water content of 40-60 % of WHC. The control was treated with deionised
water only. 30g (wet weight) of test substrate was added to each vessel, avoiding compression.

Ten juvenile collembolans were transferred after the application to the substrate surface of each test
vessel using an exhauster. Five replicates (+ two replicates not loaded with collembolans for
measurement purposes) were used per test concentration and control. The test organisms were fed
twice during the experiment (at the start of the test and after 14 days) with approximately

2 mg of granulated dry yeast per test vessel. Four weeks after introducing the test organisms, the
surviving parental collembolans and offspring (juveniles) were counted, by means of a digital image
processing system.

The glass lids covering the test vessels were briefly opened twice a week for aeration. The water
content was checked weekly by reweighing the two additional test vessels. Water loss was
compensated in all vessels if exceeding 2 % of the initial water content.
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The statistical analysis was performed with the software ToxRat Professional 2.10 (Ratte 2009).
Fisher's Exact Binomial Test with Bonferroni Correction and Dunnett-test were used to compare the
control with the independent test item groups. L.Cs, and ECs, were calculated by Probit analysis using
weighted regression and linear max. likelihood regression, respectively. Mortality of adult
collembolans was corrected using the formula by Abbott (1925).

Results and Discussion

Mortality and fecundity are summarised in the table below.

Table 7.5.2.1-1 Effects of residues of A12690B on mortality and reproduction of
Collembola candida
Treatment group
Endpoint (mg A12690B/kg soil d.w.)
lC"““"" 205 |512  |[128  |320 |800 | 2000

% Mortality of parental " a4 %
collembolans after 4 weeks 6 6 6 18 28 48 o0
% corrected mortality
(Abbott) - 0 0 13 23 45 89
Mean number of juveniles | (34 ¢ | g6 | 5848 |353.2% |285.6% | 155.0¢ |316*
after 4 weeks
SD 104.0 140.6 103.1 52.1 79.4 50.4 9.6
CV % 16.4 23.2 17.6 14.7 27.8 32.5 30.2
% reduction of
reproduction compared to - 5 8 44 55 76 93
control
NOEC (mortality) 128 mg A12690B/kg soil d.w.
NOBC epraduction) 51.2 mg A12690B/kg soil d.w.
LC 507 mg A12690B/kg soil d.w.

* (95 % confidence limits 171 to 1500 mg A12690B/ke soil d.w.)
EC 236 mg A12690B/kg soil d.w.

* (95 % confidence limits 148 to 377mg A12690B/kg soil d.w)

* gtatistically significant differences compared to the control (Fisher-exact test for mortality; Dunnett-
t-test for
reproduction; p < 0.05), SD: standard deviation CV: coefficient of variation
Abbott's formula for corrected mortality (Abbott, 1925): M (%) = ((A-B)/A) * 100 %
A = mean number of surviving parental collembolans in the control group
B = mean number of surviving parental collembolans in the treated groups
Percent reduction: (1-Ry/R,) * 100 %, R, = the reproduction observed in the treated groups, R, = the
reproduction observed in the control group

All validity criteria for the control group were met:

Parental mortality: = 20 % (observed: 6 %)
Minimum number of instars/vessel: > 100 (observed: average of 634.8/vessel)
Coefficient of variation of juvenile number: < 30 % (observed: 16.4 %)

To verify the sensitivity of the test system the reference item Betosip is routinely tested at
concentrations of 50, 100, 200 and 400 mg product/kg soil dry weight. In the most recent study
(BioChem project No. TC-R 08 10 48 001, dated 16 December 2008) the determined ECy,
(reproduction) was 181.0 mg Betosip/kg soil d.w. The ECy, value for the reduction of reproduction











































