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Bayer Environmental Science

Section 7 FEcotoxicological Profile Including Environmental Fate and
Annex Point TITA XTI1.3.4 Behaviour
A7.4.3.5.1 Effects on sediment dwelling organisms

Reliability Z

Acceptability The study is acceptable, but the lack of measurements of the sediment
concentrations is considered a deficiency. The NOEC for emergence of
Chironomids was 10 ng/l based on nominal water concentrations and 3.5 ng/l
based on estimated actual water concentrations.

Remarks No further remarks
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Conclusion

Reliability
Acceptability

Remarks

Sediment and emergence

The organic carbon content of the experimental sediment was quite high; 4.2%,
which is about twice as much as in artificial sediment used in standard test
guidelines. This may have decreased toxicity due to increased sorption.

It is true that the emergence reached control levels during the study, but for
some species, the emergence was delayed with six weeks at the higher
concentrations. This 1s a strong and ecologically important effect, so even if
recovery 1s observed, the ecosystem may have been affected (1.e. birds feeding
on these insects).

It is not possible to relate the effects on emergence of insects to sediment
concentrations. There does not appear to be a dose-response relationship, since
the sediment concentrations are in the same range both when effects are
observed, up to five weeks after last application, and when emergence exceeds
the control (from day 56). This may partly be due to difficulties when sampling
and the fact that a 2 cm layer was sampled and analysed. The active substance
was probably sorbed to the surficial sediment layer, and analysing to a depth
of 2 em dilutes the active substance and gives a high variation.

The NOEAEC for Asellus of 51 ng/l is not accepted by RMS. A full recovery to
control level within 8 weeks after last application could not be demonstrated for
the test concentrations 23, 51, and 111 ng as/l in the mesocosms. In the bioassay,
NOECs of 10.5 and 23 ng/l were observed two days after the first and second
application, repsectively. After the third application, the NOEC was estimated to
be 51 ng/l. However, according to the analysis of deltamethrin in water, the
mean concentration in the 51 ng/l treatment on day 16 was 18.6 ng/l. If the
effects are related to the actual concentrations and not the nominal, NOEC for
Asellus 1s closer to 10.5 than 51 ng/l also in the bioassay.

Fate of deltamethrin

Regarding the estimated half-lives of deltamethrin, the pH values were quite
high; 8-9 at the start and 9.0-10.1 at the third application. This probably
promoted hydrolyses and degradation of deltamethrin. For further evaluation of
fate and DTsg in this mesocosm study, see RMS comments on A7.1.2.2.2/03.
Effects on Chaoborus crystallinus

Effects were observed up to six weeks after last application, also at 4.8 ng/l, but
full recovery was observed after seven weeks.

RMS does not agree on the proposed overall NOEAEC of 51 ng/l, but instead
believes that a reasonable NOEC is 4.8 ng/l (n), based on the temporary effects
on Chaoborus and the community NOEC for zooplankton.

1

The study 1s regarded as acceptable. However, the mesocosm study and
exposure scenario 1s not considered to be fully representative for the biocidal use
of deltamethrin. The purpose of the study was to simulate the exposure
conditions in agricultural use. RMS 1s also of the opinion that recovery can not
be regarded to the same extent concerning biocidal use, since the exposure will
be more or less continuous and driven by cleaning events that can take place the
year around. RMS therefore proposes a NOEC of 4.8 ng/l, even though it is
recognised that the most sensitive taxon, Chaoborus crystallinus, showed short-
term effects also at this concentration.

No further remarks
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Table 46:  Analysed concentrations as % of nominal

Test Concentration (ng a.s./L) ' average
Day 10.5/A | 10.5/B 23A 23/B 51/A 51/B 111 |average|4 hours
0(+4h) | 1005 | 1026 | 1168 | 1157 | 15629 | 1315 | 78.7 114.1] after
1 62.4 38.6 64.9 | 69.7 | 66.5 32.8 33.0 52.6] the
2 32.4 11.9 452 | 317 | 489 8.5 10.8 27.1] 3 appl.
4 0.0 0.0 10.9 10.9 | 20.2 4.9 6.4 7.6
7 nd nd nd nd 4.9 0.0 2.3 ncl 94.1
7 {+4h) 150.7 | 68.6 | 1504 | 1559 | 1526 | 86.6 | 113.6 125.5] +
8 73.3 71.9 396 | 436 | 389 26.2 22.2 4511 48.0
9 69.5 34.8 404 | 410 | 33.6 21.5 16.5 36.8
11 23.8 0.0 10.9 109 | 15.7 0.0 6.9 8.7
14 0.0 0.0 0.0 0.0 4.9 0.0 2.3 1.0
14 (+4h) | 25.0 41.0 436 | 66.7 | 70.2 28.2 23.6 42.6}- -
15 31.2 17.9 315 | 528 | 57.2 15.5 15.7 31.7
16 17.8 6.0 139 | 216 | 305 6.7 14.2 15.8
18 nd nd nd 0.0 4.9 4.9 0.0 nc
21 nd nd nd 0.0 4.9 0.0 0.0 nc
23ngas/L
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41.1 Concentration Not applicable
412 Number / Not applicable
percentage of
animals showing
adverse effects
413 Nature of adverse |Notapplicable
effects
4.2 Soil test See Table A.7.5.2.1/02-4
421 Initial Deltamethrin EW 15 was sprayed onto the soil at 0.8; 1.39;2.41; 4.18; | X
concentrations of 7.25 & 12.58 L/ha corresponding to 13.1, 22.8, 39.6, 68.6, 119.1, and
test substance 206.6 g ai./ha.
4272 Effect data In the rate of 0.8 L./ha a slight mortality (2.5%) was observed, which
{mortality) was not significantly different compared to the control, where also
2.5% of the worms were dead (Fisher exact test, oo = 0.05). No
mortality was observed in other rates.
423 Concentration / -
effect curve
424 Other effects The body weight changes were no significantly different compared to
the control up to and including the rate 12.58 L test item/ha (Dunnett-
test, o = 0.05, two sided).
The reproduction rates were not significantly different compared to
the control in any test item rate (Bonferroni-U test, oo = 0.05, one-
sided smaller).
In all treatment group food was consumed. The results show that the
turnover of biomass of those earthworms exposed to the six different
rates of the test item was comparable to the control. No behavioural
abnormalities were observed.
4.3 Results of controls | See Table A.7.5.2.1/02-4
431 Mortality In the control {deionised water), 2.5% of the worms were dead.
432 Number / There were no adverse effects.
percentage of
earthworms
showing adverse
effects
433 Nature of adverse  |Notapplicable
effects
4.4 Test with
reference
substance
441 Concentrations See Figure A7.5.2.1/02-1 X
442 Results See Figure A7.5.2.1/02-1
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Table A7.5.2.1/02-2 Test System

Criteria Details

Artificial soil Based on OECD 207 but with reduced organic matter
content: 5.0% Sphagnum-peat, air-dried and finely ground
(2 mm); 20% kaolin clay; approx. 0.2% chalk added to
adjust pH to 6.0 +/- 0.5; approx. 74.8% fine quartz-sand
(F34) containing more than 50% by mass of particle size
0.05 mm to 0.2 mm. With respect to the properties of the test
item (log Pow > 2), 5% instead of 10% peat was used
considering the influence on bioavailability.

Test mixture The following amounts of deltamethrin EW 15 were
weighed using an analytical balance and deionised water was
added until a final net weight of 1000 g was reached.

Rate Amount of deltamethrin EW 15
Rate 1 (0.8 L/ha) 1.368 g

Rate 2 (1.39 L/ha) 2377g

Rate 3 (2.41 L/ha) 4121 g

Rate 4 (4.18 L/ha) 7.148 g

Rate 5 (7.25 L/ha) 12.398 g

Rate 6 (12.58 L/ha) | 21.510g

To reach a homogeneous emulsion a magnetic stirrer was
used.

Size, volume and material of test container Plastic boxes (18.3 ecm x 13.6 cm x 6 cm with the size ca.
16.5cm x 11.5 cm = 189.75 cm? at the level of the soil) with
perforated transparent lids to enable exchange of air, to
minimise evaporation of the artificial soil, and to prevent the
worms from escaping.

Amount of artificial soil (kg)/container 626 g of the prepared soil (approx. 500 g (dw) artificial soil,
plus approx. 121 g water, plus approx. 3 g food). The height
of the soil layer in the containers was ca. 5 cm.

Nominal levels of test concentrations 13.1,22.8,39.6, 68.6, 119.1, and 206.6 g a.1./ha
Number of replicates/concentration 4

Number of earthworms/test concentration 40

Number of earthworms/container 10

Light source Not reported

Test performed in closed vessels due to significant | No
volatility of test substrate
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Table A7.5.2.1/02-3 Test Conditions

Criteria Details

Test temperature 19°C -21°C

Water content Initial soil water content 22.4-25.3% (52.1-58.8% of
the maximum water holding capacity), water content at
experimental termination 24.5-26.7% (57.0-62.1% of
the maximum water holding capacity)

pH Initial pH 5.5, pH 5.8-6.1 at experimental termination
Adjustment of pH No
Light intensity / photoperiod Light intensity: 440-600 lux

Light regime: 16 h light : 8 h dark

Relevant degradation products Not measured

Table A7.5.2.1/02-4 Effects on Mortality and Reproduction of Eisenia fetida

Test species Eisenia fetida

Exposure Test item sprayed onto artificial soil

NOEC 206.6 g a.i./ha

LOEC > 206.6 gai/ha

Test item control Deltamethrin EW 15

Application [g a.i./ha] deionized 13.1 228 396 68.6 119.1 206.6

water

Mortality [%] 2.5 25 ns! 0.0 0.0 0.0 0.0 0.0

+ 3D +50 +50 - - - - -

Body weight change [%o] 58.1 523 60.9 595 58.0 60.1 553
n.s.! ns.! ns.! ns.! ns.! ns.1

+ 3D +42 +13.8 +93 +99 +4.6 +50 +11.2

Reproduction [# of juveniles] 272 231ns? | 278n.s? | 288 ns? | 25082 | 299ns? | 285n.s?

+ 8D 20 + 87 + 28 + 25 +25 +26 +28

% of control - 84.8 102.0 105.7 91.8 109.9 104.7

Amount of food added [g] 25.0 25.0 25.0 25.0 25.0 25.0 25.0

+ 3D +0.0 +0.0 +0.0 +0.0 + 0.0 +0.0 + 0.0

SD = Standard deviation 1) Dunnett’s Test, &= 0.05, two-sided n.s.: not stat. significantly different

from control 2) Bonferroni-T-Test, &= 0.05, one-sided smaller

- Not applicable
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Figure A7.5.2.1/02-1 Reproduction results of the most recent test with the toxic standard reference
Derosal SC 360

ECso = 1.03 mg carbendazim/kg

95% confidence limits: 1.01 mg carbendazim/kg and 1.05 mg carbendazim/kg
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4. RESULTS

4.1 Test with test item |In the control group 4% of the adult Collembola died which is within
the tolerated range of < 20% mortality recommended by the guideline
(see Table A7.5.2.1/03-4). The highest mortality rate of 10% was
found in the test item concentration of 50 mg deltamethrin EC 25/kg
soil (dw). Concerning the number of juveniles statistical analysis
(Dunett’s test, one sided-smaller, o = 0.05) reveals significant
differences between the control and the highest treatment groups with
100 mg deltamethrin EC 25/kg soil (dw).

The NOEC for reproduction: 50 mg deltamethrin EC 25/kg soil (dw).
The LOEC for reproduction: 100 mg deltamethrin EC 25/kg soil (dw).

4.2 Test with To demonstrate the sensitivity of the test system Betosip as a toxic
reference standard 1s regularly tested (once a year) at concentrations of 89, 133,
substance 200, 300 and 450 mg test item/kg artificial soil (dw). In the most

recent test (Lechelt-Kunze, 2004), the mortality rate of adult
Collembola was 10, 18, 66, 100 and 100% at 89, 133, 200, 300 and
450 mg Betosip/kg soil (dw). With 89 mg Betosip/kg soil (dw) the
number of juveniles was statistically sigmficantly reduced to 68%
{Bonferrom-U-Test, one-sided-smaller, o = 0.05) in comparison to the
control. The statistically significant effect on the reproduction was in
the range of 100 — 200 mg product/kg artificial soil (dw) as
recommended by the guideline and showed that the test system was
sensitive.

5. APPLICANT’S SUMMARY AND CONCLUSION

5.1 Materials and Ten Collembola (10-12 days old) per replicate (5 replicates per

methods treatment group) were exposed to control (water treated), 6.25, 12.50,
25.00, 50.00 and 100.00 mg Deltamethrin EC 25/kg artificial soil (dw)
{Deltamethrin EC 025, batch No.: OP24034l; containing deltamethrin
2448 g/1) at 18 — 22°C, 400 - 800 L, 16h light: 8h dark, 5% peat in
the artificial soil. During the test they were fed with granulated dry
yeast. Mortality and reproduction were determined after 28 days. The
toxic standard used was Betosip (active ingredient: Phenmedipham,
test concentrations 89, 133, 200, 300 and 450 mg Betosip/kg artificial
soil (dw), tested once a year (Lechelt-Kunze, 2004)).

5.2 Results and In the control group 4% of the adult Collembola died which is within
discussion the tolerated range of = 20% mortality recommended by the guideline.
The highest mortality rate of 10% was found in the test item
concentration of 50 mg deltamethrin EC 25/kg soil (dw). Concerning
the number of juveniles statistical analysis (Dunett’s test, one sided-
smaller, ot = 0.05) reveals significant differences between the control
and the highest treatment groups with 100 mg deltamethrin EC 25/kg

soil (dw).
53 Conclusion The NOEC for reproduction: 50 mg deltamethrin EC 25/kg soil (dw). | X
The LOEC for reproduction; 100 mg deltamethrin EC 25/kg soil (dw).
531 Reliability 1
532 Deficiencies No
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Table A7.5.2.1/03-2 Test System

Criteria

Details

Artificial soil

The test was conducted in artificial soil according to OECD
207 (1984): 5% sphagnum peat (air dried and finely ground),
20% kaolinite clay (content of kaolinmite 56%), 74-75%
industrial quartz sand (F36; particle size 0.20 mm — 0.05 mm
= 68.2%) and 0.2-1% calcium carbonate (for the adjustment
to pH 6.0 +/- 0.5). With respect to the properties of the test
itemn (log Pow = 2), 5% instead of 10% peat were used
considering the influence on bioavailability (EPPO 2002).

Test mixture

From the water soluble test item a stock solution was
prepared (0.1031 g test item in 200 ml water). The following
amounts of the stock solution were taken to prepare 100 ml
of the test item solution to realise the demanded
concentrations. If less than 100 ml were applied, the missing
amount was filled up with deionised water.

ml of the + ml deionised Corresponding
stock solution water nominal test item
concentration mg/kg
soil (dw)

6.25 93.75 6.25

12.5 87.5 12.50

25 75 25.00

50 20 50.00

100 - 100.00

Size, volume and material of test container

Glass vessels (volume 100 ml; diameter 5 cm) covered with
plastic lids

Amount of artificial soil (kg)/container

30 g (wet weight) of the test substrate were filled in each
vessel.

Nominal levels of test concentrations

6.25; 12.50; 25.00; 50.00 & 100.00 mg test item/kg soil (dw)

Number of replicates/concentration

5 (+1 without Collembola for measurement of soil moisture
during the test and pH and soil moisture at the end of the
test)

Number of Collembola/container 10
Light source Artificial light
Test performed in closed vessels due to significant | No

volatility of test substrate
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Table A7.5.2.1/03-3 Test Conditions

Criteria

Details

Test temperature

20+/-2°C

Water content Start: 17.4 - 18.7% (46.1 - 50.4% of WHCmax)
End: 18.1 - 18.8% (48.3 - 50.5% of WHCmax)
(guideline requirement: 40 - 60% of WHCmax)
pH Start: pH 5.53 - 5.57
End: pH 5,52 - 5.54
(guideline requirement: 6.0 +/- 0.5)
Adjustment of pH No

Light intensity / photoperiod

Light intensity: start: 670 lux; 14 days: 614 lux; end:
703 lux (guideline requirement 400 - 800 lux)
Light regime: 16 h light : 8 h dark

Relevant degradation products

Not measured

Table A7.5.2.1/03-4 Effects on Mortality and Reproduction of Felsomia candida

Test item

Deltamethrin EC25

Test organism

Folsomia candida

Test substrate

Artificial soil

e Agtmoratiy | RIS |t conton

Control 4% 1515 £ 263 =

6.25 0% 1443 £304 95

12.50 2% 1428 £ 164 94

25.00 6% 1260 £ 269 83

50.00 10% 1348 £ 276 89

100.00 6% 1008 £ 146 67*
Reproduction

NOEC (mg test item/kg soil (dry weight)) 50

LOEC (mg test item/kg soil {dry weight)) 100

* Statistically significantly different from deionised water control (Dunnett’s Test, one-sided-smaller, cc = 0.05).
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Figure 1. Mean Reproduction of Collembola after 4 weeks
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3310  Statistics The software used to perform the statistical analysis was ToxRat Pro
2.09 (Ratte, 2002). Data of reproduction were tested for normal
distribution and homogeneity of variance using Kolmogorroft-
Smimov Test and Cochran-Test (o = 0.05) respectively. Data of
reproduction were normally distributed and homogeneity of variances
was given, but data were not monotonous. Therefore Dunnett’s Test
{one-sided-smaller, oo = 0.05) was used to determine NOEC and
LOEC values.

4. RESULTS

4.1 Test with test item |In the control group 4% of the adult Hypoaspis died which is within
the recommended range of < 25% mortality. Fisher’s Exact Test
revealed no significant different mortality rates for all treatment
groups.

Concerning the number of juveniles statistical analysis (Dunnett’s
Test, two-sided, o = 0.05) revealed no significant differences between
the control and all treatment groups.

Therefore the No-Observed-Effect-Concentration (NOEC) for
mortality and reproduction is considered to be = 1.78 mg
deltamethrin/kg dry weight soil, the highest concentration tested. The
Lowest-Observed-Effect-Concentration (LOEC) for mortality and
reproduction is > 1.78 mg deltamethrin/ kg dry weight soil.

5. APPLICANT’S SUMMARY AND CONCLUSION

51 Materials and Ten adult, fertilized, female Hypoaspis aculeifer per replicate (5

methods replicates per application rate) were exposed to control (water treated),
0.18, 032, 056, 1.00, 178 mg deltamethrin’kg and 10 mg
dimethoate/kg dry weight soil. The test item was applied by mixing
into the soil. The Hypoaspis were of a uniform age not differing more
than two davs (30 days after start of egg laying). During the test, they
were fed with cheese mites bred on brewer’s yeast. During the study a
temperature of 20 + 2°C and light regime of 400 — 800 Lux, 16 h light:
8 h dark was applied. The artificial soil was prepared according to the
guideline with the following constituents (percentage distribution on
dry weight basis): 75% fine quartz sand, 5% Sphagnum peat, air dried
and finely ground, 20% Kaolin clay and approximately 0.2% Calcium
carbonate (CaCQOs).

After a period of 16 days, the surviving adults and the living juveniles
were extracted by applying a temperature gradient using a Berlese-
apparatus. Extracted mites were collected in a fixing solution (20%
ethylene glycol, 80% deionised water; 2 g detergent/L. fixing solution
were added). All Hypoaspis were counted under a Binocular.
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