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lambda-Cyhalothrin

Doc ITTA 7.4-7.5

Average total Jambda-Cyhalothrin plus isomer pair A residues in water samples from the
high rate mesocosms following up to twelve spray drift applications and 6 runoff

applications
Application | Date ™ &_;am[(JZI)ing Total Residue in Total Residue in Pond Sediment ugikg
time Pond Water ug/L
Pond Pond Pond 2B Pond 3B
2B 3B & s
Pre app <L‘3C,)D <.op® 0-25 | <LoD™ 025 <.oD ™
Drift 1 10/6/86 +1d <0.010 | <0.010
Runoff 1 13/6/86 t1d 0.020 0.030
+3d 0.003 0.004 [0253 5.0 0-25 .
2.5-5 25-5 <, op ¥
Drift 2 17/6/36
Drift 3 24/6/86
Runoff 2 27/6/%6 +3d 0.005 0.004 [0253 15 0-25 12
2.5-5 <1.5 25.5 <0.5
Drift 4 1/7/86
Drift 5 8/7/86
Runoff 3 11/7/86 +3d 0-2.5 9.8 0-25 15
2.5-5 <2.6 25-5 <1.0
Drift 6 15/7/36
Drift 7 22/7/86
Runoff 4 25/7/86 +1d 0.090 0.098
+34d 0.018 0.023 [0253 59 025 21
258 <.op®¥ | 255 <,op ¥
Drift 8 29/7/86 +1d 0.027 0.033
+3d 0.005 0.014
Drift 9 3/3/36
Runoff 3 R/8/86 +34d 0.013 0012 [o025 34 0-25 33
2.5-5 <0.5 25-5 0.4
Drift 10 12/8/36
Drift 11 19/8/36
Runoff 6 22/3/36 +3d 0.018 0.034 [025 40 0-25 o7
2.5-5 0.7 25.5 <1.6
Drift 12 26/8/86 | +13d 0.007 0.004 [025 0-25 18
2.5-5 <.op®¥ | 255 <1.0
+27d 0.016 004 [0-25 23 025 35
2.5-5 2.5 25-5 <1.1
+41d 0-2.5 31 0-25 20
2.5-5 4.2 25-5 4.0
+62d 0002 | <LoD®™ [0-25 21 0-2.5 27
2.5-5 2.8 25-5 <3.2

7 Date of application to ponds 2B, ponds 3B was treated 1 day later on each occasion.

@ Time relative to nearest application date

@ Limit of determination for total lambda-Cyhalothrin and isomer pair A in the pond water was 0.002 ug/L
“ Limit of determination for lambda-Cyhalothrin in the sediment was 0.4 ug/kg
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Summary of effects of low, mid and high rate Jambda-Cyhalothrin treatments in US
mesocosm study

Parameter Effect in comparison to control mesocosm ‘"’
low rate*’ low rate™’ low rate*’
Physico-chemical parameters - - -
Microbial populations (sediment) - - -
Phytoplankton & Periphyton
- cell numbers, volume, biomass & - B
- taXOnomic groups - - -
- activity - - -
Filamentous algae - - -
Macrophytes (mainly Ludwigia uraguaiensis) (+) {+) ()
Zooplankton (148 taxa)
Protozoa (60 taxa) - - -
Rotifera (64 taxa) - - -
Crustacea (24 taxa) - - ++(1)
Macroinvertebrates
Turbellaria - - -
Mollusca - - -
Oligochaeta - - -
Hydracarina (water mites) - +(-) ()
Ephemeroptera - Baetidae (mayfly) +R) ++(1) ++(1)
Ephemeroptera - Caenidae (mayfly) - ++H1) ++(1)
Odonata - Anisoptera (dragon-flies) - - -
Odonata - Zygoptera (damsel-flies) - - +(r)
Hemiptera - Belostomatidae - - ++(-)
Hemiptera - Gerridae - +Hr) ++{nr)
Hemiptera - Notonectidae (back-swimmer) - - ++(-)
Hemiptera - Veliidae - ++(-) ++(-)
Coleoptera - Hydrophilidae - 2 +-)
Coleoptera - Haliplidae - - ++(-)
Trichoptera - Leptocenidae - +R) ++{nr)
Diptera - Ceratopogonidae - - +HR)
Diptera - Chironominae (sedentary - - -
Chironomid)
Diptera - Tanypodinae (free-living - +R) (1)
Chironomid)
Fish (Lepomis macrochirus)
- activity - - -
- numbers ) () )
- weight (+) {+) ()

YNOVA,; if P-test was significant, then pooled estimate of error was used to calculate two-sided Student™s t-test. The latter
was used to compare mean response in control group with mean response in cach treated group. Null hypothesis: no
difference between treatment groups and control. Level of significance 5%.

? Low rate 12 x0.017 g a.s./ha as spray-drift + 6 x 0.05 g a.s./ha as run-off shurry.

* Midrate 12 x0.17 g a.s./ha as spray-drift + 6 x 0.5 g a.s./ha as run-off slurry.

* High rate 12 x 1.7 g a.s./ha as spray-drift + 6 x 5 g a.s./ha as mn-off slurry

- no effect (R} full recovery by
study end

+ minor effect (r) partial recovery
++ major effect {(nr) 1O TECOVETY

(+) different from control, but no dose-response

) not possible to judge recovery (unlikely to have been caused by fambda-Cyhal othrin)
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Lambda-Cyhalothrin Sediment Residue Data
Both /ambda-Cyhalothrin and its epimer pair A were detected in the sediment, generally in the
ratio 2:1. Sediment residues in samples taken from shallow and deep locations in the treated
ponds are shown in the table below.

higher than those in the deeper water samples. Two days after the applications the
concentrations in the shallow samples were about 1.3 x higher, and complete mixing appeared
to take 3 to 6 days.

X6

Lambda-Cyhalothrin residues (ug/Kg) in pond sediment samples following up to four

applications

Nominal Nominal Rate ™
Application Sampling Rate 0.17 g 1.7 g a.s./ha
Date Time " a.s./ha
0-25cm? 0-2.5 cm 2.5-50cm | 5.0-75cm

24/06/86

+8d <LOD @ 1.2 <LOD <L.OD
08/07/86

+8d <0.5 42 0.8 &
22/07/386

+ 8d 0.7 7.0 1.9 0.6
05/08/86

+8d =L.OD 73 3.9 1.2

+22d =<L.OD 5.0 53 0.6

+36d =<L.OD 4.4 2.5 0.5

+50d <0.5 42 5.6 1.8

+64d <0.5 5.0 5.1 23

+78d <1L.OD 23 4.1 0.7

® Time relative to nearest application date

@ Residues below the limit of determination in 2.5-7.5 em sediment layers. Only the samples from one of the replicate ponds
were analysed as residues were generally <LOD
® Mean values for replicate ponds given

2 Limit of determination for Jambda-Cyhalothrin in the sediment was 0.4 ug/kg

Water Physicochemical Parameters
All water chemistry measurements were within the range commonly reported in the literature
for natural water bodies. There were few statistically significant differences in
physicochemical parameters detected compared to control. A summary of the treatment related
effects on the physicochemical parameters is given in the table below. None of these
differences in water physiochemical parameters were considered to be ecologically relevant.

Official
use
only
X7

Number of statistical differences in water physicochemical parameters between treatments

and control (higher or lower than control) in the UK mesocosm study

Application Rate Application Rate
4x0.17 g a.s/ha 4x1.7gas./ha
Parameter higher lower higher lower
Temperature/pH/condition
Alkalinity 1 1 1 1
Turbidity 3 2 1
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Sediment Characteristics Official
The sediment pH was neutral, with little change throughout the study and the organic matter use
content was approximately 7 to 10%. The sediment was classified as a sandy-clay-loam. only
Counts of microorganisms within the sediment indicated that microbial populations were high X8
and that the sediment was microbially active. There were no statistically significant
differences in microbial parameters during the study, except that fungal populations were
found to increase in the ponds treated at the higher rate between the start and end of the study.
Biological Measurements
A summary of the treatment related effects on the various biological parameters monitored is
given in the table below. %9
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Number of statistical differences in biological measurements between treatments and control
(higher or lower than control) in the UK mesocosm study

Application Rate Application Rate
4 x0.17 g a.s./ha 4x1.7ga.s./ha
Parameter higher lower higher lower

Phytoplankton
(3ross photosynthesis
Productivity 1 1
Total numbers
Total biomass 3
Chlorophyll a
Periphyton
Total numbers 2
Total biomass 1 2
Chlorophyll a
Filamentous algae
Macrophyta
Phytoplankton
(Gross photosynthesis
Zooplankton
Rotifera
Copepod adults
Copepod naupli
Daphniidae
Chydoridae 1 1
Total numbers
Substrates
Tubellaria 1
Gastropoda
Oligochaeta
Hirudinea
Asellidae 2
Gammaridae ) 2
Baetidae 7 2
Coleoptera 1 1
Chironomidae 3 1 5 1
Emergence traps
Baetidae 5 1
Chacboridae 1 1
Chironomidae 2
Quadrat visual observation
Planorbidae 1 1
Lymnaeidae
Notonectidae














































