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Figure 36. Recovery of macroinvertebrate populations in mesocosm
studies contained in data base. An observation includes changes
found over time in a macroinvertebrate taxon. No recovery is defined
as a less than 5% change (increase) after the initial decrease; slight
recovery less than 25% change and moderate between 25 and 75%
change.

Figure 37. Percentage composition of macro-invertebrate orders that
showed a slight recovery (left) or moderate recovery (right).

Overall, it is surprising that there is so little evidence of recovery within
macroinvertebrates. This finding might reflect that most studies have been too
short. One reason for this might be that studies in general involve other
taxonomic groups such as zooplankters with shorter life spans and that the
duration of the experiments are set to reflect their life span and not the
macroinvertebrates. More specific studies targeted towards
macroinvertebrates might be needed or the duration of the experiments
should be increased when mimicking whole ecosystems. Generally, one
should expect that organisms with limited ability for colonising, i.e. non-insect
groups such as Isopods, Amphipods and Gastropods or insects with long
generation times such as Odonata would be the slowest to recover following
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Experiment Pesticide End of application Interval Volume Avr. Depth Sediment Makrophytes field/lab Latitude Longitude Reference
day day litre m

16ank Atrazine 52 26 1000 0.8 1 1 48,15N 11,34E ������������	
����

25tll Endosulfan 21 0 3 0.1 1 1 0 ����������

26tll Diflubenzuron 150 150 700000 1.5 1 0 1 31,15N 89,50W ���	������	
�����

27tll Diflubenzuron 30 15 700000 1.5 1 0 1 31,15N 89,50W ���	������	
�����

28tll Chlorpyrifos 0 0 25000 0.5 1 1 1 46,45N 92,07W �����������	��������

33tll Fenvalerate 0 125000 5 1 0 1 43,6N 79,3W Day et al. 1997
38ank Lindan 14 7 300 0.6 1 0 0 �	����������	��������

38tll Glufosinate-am. 291 0 16000 0.9 1 1 46,5N 84,07W Faber et al. 1998
42flm Chlorpyrifos 0 0 55000 0.5 1 1 1 51,58N 5,40E Brink et al. 1996
43flm Methoxychlor 0 0 100000 4 1 0 1 43,6N 79,3E Stephenson et al. 1986
44flm Methoxychlor 0 0 100000 4 1 0 1 43,6N 79,3E Stephenson et al. 1986
44tll 2,4 D 0 0 600 0.6 1 1 1 52,07N 106,38W Forsyth et al. 1997
45flm Methoxychlor 0 0 100000 4 1 0 1 43,6N 79,3E Solomon et al. 1987
46flm Methoxychlor 35 0 100000 4 1 0 1 43,6N 79,3E Solomon et al. 1987
47flm Esfenvalerate 70 17 700000 1.5 1 1 1 31,5N 89,5W Fairchild et al. 1992b
48flm Hexazinone 0 0 120000 4.8 1 0 1 46,5N 84,03W Thompson et al. 1993
49flm Tebufenozide 0 0 50000 2.5 1 0 1 46,5N 84,03W Kreutzweiser & Thomas

1995
50flm Chlorpyrifos 0 0 700 0.7 1 1 0 Brock, T. et al. 1992
51flm Chlorpyrifos 0 0 700 0.7 1 0 0 Brock, T. et al. 1992
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Experiment Pesticide End of application Interval Volume Avr. Depth Sediment Makrophytes field/lab Latitude Longitude Reference
day day litre m

52flm Chlorpyrifos 0 0 55000 0.5 1 1 1 51,58N 5,40E Wijngaarden et al. 1996
53flm Chlorpyrifos 0 0 700 0.7 1 1 0 Donk et al. 1995
54flm Azinphos-methyl 0 0 25000 0.5 1 1 1 46,45N 92,07W Sierszen & Lozano 1998
55flm Linuron 28 3 600 0.5 1 1 0 Brink et al. 1997
56flm Chlorpyrifos 49 1 600 0.5 1 0 0 Brink et al. 1995
57flm Esfenvalerate 28 0 25000 0.5 1 1 1 46,45N 92,07W Lozano et al. 1992
57tll Diazinon 21 7 11200 1.3 1 1 1 38,58N 95,14W Giddings et al. 1996
58flm Diflubenzuron 0 0 400000 1 1 1 34,30N 91.33W Ludwig 1993
59flm Esfenvalerate 70 10 1100000 1 1 1 1 32N 87W Webber 1992
60flm Lambda-cyhalothrin 42 14 25000 1 1 1 1 51,3N 1,20W Farmer et al. 1995
61flm Atrazine 36 0 120000 4.8 1 0 1 46,5N 84,03W Herman et al. 1986
61tll Atrazine 56 0 120000 4.8 1 0 1 43,6N 79,3W Hamilton et al. 1987
62flm Atrazine 0 0 450000 2 1 1 1 38N 94W Dewey 1986
63flm Deltamethrin 0 0 16000 0.4 1 1 1 48,3N 2,5E Tidou et al. 1992
64flm Lindane 0 0 10000 0.4 1 1 1 48,3N 2,5E Tidou et al. 1992
65flm Atrazine 35 0 120000 4.8 1 0 1 43,6N 79,3W Hamilton et al. 1989
72tll Atrazine 223 0 120000 4.8 1 0 1 43,6N 79,3W Hamilton et al. 1987
73mli Hexazinone 2 1 0 0 0 Kreutzweiser et al. 1992b
74mli Triclopyr ester 2 1 0 0 0 Kreutzweiser et al. 1992b
75mli Hexazinone 0 0 0 0 1 Kreutzweiser et al. 1995
75tll Carbaryl 0 0 100 2 0 0 1 41,11N 81,2W Havens 1995
76mli Lindane 28 1 437.5 0.25 1 0 1 Mitchell et al. 1995
76tll Lambda-cyhalothrin 147 14 450000 1 1 1 1 35,26N 77,59W Hill et al. 1988
77mli Lindane 28 1 437.5 0.25 1 0 1 Mitchell et al. 1995
78mli Atrazine 12 1 Krieger et al. 1988
79mli Atrazine 12 1 Krieger et al. 1988
82mli Atrazine 0 0 114 0 0 0 Carder & Hoagland 1998
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Experiment Pesticide End of application Interval Volume Avr. Depth Sediment Makrophytes field/lab Latitude Longitude Reference
day day litre m

83mli Alachlor 0 0 114 0 0 0 Carder & Hoagland 1998
83tll Cyfluthrin 133 14 634700 1.3 1 1 33N 100W Johnson et al. 1994
84tll Cyfluthrin 133 14 1900 1 1 1 33N 100W Johnson et al. 1994
85tll Permethrin 0 0 120000 4.8 1 0 1 43,6N 79,3W Kaushik et al. 1985
86mli Fenvalerate 0 0 55 1 0 0 Breneman et al. 1994
87mli Alachlor 0 0 175 0.3 0 0 0 Spawn et al. 1997
88mli Atrazine 14 0 35.25 0.4 1 0 1 Jurgensen & Hoagland

1990
90tll Diflubenzuron 33 0 25000 0.5 1 1 1 47N 92W Liber et al. 1996
91mli Chlorpyrifos 21 1 7200 0.4 1 0 1 Ward et al. 1995
92mli Chlorpyrifos 0 0 7200 0.4 1 0 1 Pusey et al. 1994
93mli Propiconazol 35 1 1 0 0 Aanes & Baekken 1994
94mli Methoxychlor 0.4 0 1 0 0 Scherer &McNicol 1986
95mli Fenitrothion 0.4 0 1 0 0 Scherer &McNicol 1986
96mli Fenvalerate 0.06 0 1 1 0 Liess & Schulz 1996
97mli Permethrin 0 0 10 0 0 0 Poirier & Surgeoner 1987
97tll Atrazine 0 0 470000 1 1 1 48N 12E Larsen et al. 1986
98mli fenitrothion 0 0 10 0 0 0 Poirier & Surgeoner 1987
99mli aminocarb 0 0 10 0 0 0 Poirier & Surgeoner 1987
100mli mexacarbate 0 0 10 0 0 0 Poirier & Surgeoner 1987
101mli Triclopyr ester 1 0 1 0 0 Kreutzweiser &Capell

1992a
102mli Permethrin 1 0 1 0 0 Kreutzweiser &Capell

1992a
102tll Lindane 0 0 1000 0.8 1 1 48N 12E Maund et al. 1992
103tll Lindane 0 0 1000 0.8 1 1 48N 12E Maund et al. 1992
104tll Lindane 0 0 1000 0.8 1 1 48N 12E Maund et al. 1992
105tll Lindane 0 0 1000 0.8 1 1 48N 12E Maund et al. 1992
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Experiment Pesticide End of application Interval Volume Avr. Depth Sediment Makrophytes field/lab Latitude Longitude Reference
day day litre m

106tll Lindane 29 14 1000 0.8 1 1 48N 12E Peither et al. 1996
107tll 2,4 D 360 30 250000 1 1 0 1 22,56N 88,44E Sarkar 1991
109tll Esfenvalerate 30 0 33000 1.1 1 1 1 46,45N 92,07W Tanner & Knuth 1996
110tll Carbofuran 0 0 1200 0.6 1 1 1 53,33N 113,15W Wayland 1991
111tll Permethrin 14 0 2700 3.5 1 0 1 36,02N 140,04E Yasuno et al. 1988
112tll Permethrin 18 0 2700 3.5 1 0 1 36,02N 140,04E Yasuno et al. 1988
113tll Esfenvalerate 0 0 36000 0.5 1 1 56,5N 10E Schroll et al. 1998
114tll Atrazine 0 0 450000 2 1 1 1 38,58N 95,14W Kettle et al. 1987
117tll Atrazine 0 0 5500 2 0 0 1 32,43N 97,17W Hoagland & Drenner 1991
118tll Bifenthrin 0 0 5500 2 0 0 1 32,43N 97,17W Hoagland & Drenner 1991
119tll Atrazine 0 0 5500 2 0 0 1 32,43N 97,17W Hoagland & Drenner 1991
120tll Bifenthrin 0 0 5500 2 0 0 1 32,43N 97,17W Hoagland & Drenner 1991
121flm Fenpropidin 14 0 700 0.7 1 1 1 48,23N 11,44E Huber 1995
122flm Fenpropidin 14 0 20000 0.7 1 1 1 47N 8E Neumann 1995
123flm Lambda-cyhalothrin 42 14 25000 1 1 1 1 51N 0E Hamer 1994
124flm Azinphos-methyl 49 7 400000 2 1 1 1 37N 98W Giddings et al. 1994
125flm Trahalomethrin 63 13 635000 1.3 1 1 1 32N 97W Mayasich et al. 1994
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Exp code Pesticide Trivial name HC50,5 OECD
10

NOEC HC50,5

/LOEC
OECD/
LOEC

HC50,5/
low

OECD/
low

Lowest observed effect

76tll Insecticide Lambda-cyhalothrin 0.08 0.01 Yes 80 10 800 100 ↓  Ephemeroptera
96mli Insecticide Fenvalerate 0.05 0.01 No 50 10 50 10 ↓  Tricopoptera emergence
57flm Insecticide Esfenvalerate 0.18 0.02 No 18 2 18 2 ↓  Chironomidae
44tll Herbicide 2,4 D 1200 240 Yes 12 2.4 120 24 ↓  macrophyte biomass
113tll Insecticide Esfenvalerate 0.18 0.02 No 5.14 0.571 5.14 0.571 ↓  macroinvertebrates - ↑  phytoplankton
60flm Insecticide Lambda-cyhalothrin 0.08 0.01 No 4.71 0.588 4.71 0.588 ↓  Amfipoda
123flm Insecticide Lambda-cyhalothrin 0.08 0.01 No 4.71 0.588 4.71 0.588 ↓  macroinvertebrate groups
102tll Insecticide Lindan 2.93 1.8 Yes 3.66 2.25 2.93 1.8 ↓  Chironomid emergence
104tll Insecticide Lindan 2.93 1.8 Yes 3.26 2.00 2.93 1.8 ↓  Chaoborus mortality
77mli Insecticide Lindan 2.93 1.8 Yes 2.93 1.80 11.72 7.2 ↑  drift in Ephemeroptera
86mli Insecticide Fenvalerate 0.05 0.01 Yes 1.67 0.333 5 1 ↓  macroinvertebrate abundance
117tll Herbicide Atrazin 19.9 2.6 No 1.33 0.173 1.33 0.173 ↓  Phytoplankton decrease & ↑ rotifer (ind.eff)
82mli Herbicide Atrazin 19.9 2.6 No 1.22 0.160 1.22 0.160 ↓  Periphyte biovolume
118tll Insecticide Bifenthrin 0.04 0.01 No 1.03 0.256 1.03 0.256 ↓  Zooplankton
59flm Insecticide Esfenvalerate 0.18 0.02 Yes 1 0.111 18 2.000 ↓  copepod nauplii
33tll Insecticide Fenvalerate 0.05 0.01 Yes 1 0.200 5 1.000 ↓  crustacean zooplankton-↑  rotifers
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Exp code Pesticide Trivial name HC50,5 OECD
10

NOEC HC50,5

/LOEC
OECD/
LOEC

HC50,5/
low

OECD/
low

Lowest observed effect

62flm Herbicide Atrazin 19.9 2.6 No 0.99 0.130 0.99 0.130 ↓  macrophyte coverage & ↓  insect emergence (ind.eff)
114tll Herbicide Atrazin 19.9 2.6 No 0.99 0.130 0.99 0.130 ↓  macrophyte coverage
78&79mli Herbicide Atrazin 19.9 2.6 No 0.83 0.108 0.83 0.108 ↓  periphyte chlorophyll
85tll Insecticide Permethrin 0.39 0.03 No 0.78 0.060 0.78 0.060 ↓  Cladocera-increase in rotifers
76mli Insecticide Lindan 2.93 1.8 No 0.73 0.450 0.73 0.450 ↑  drift in Ephemeroptera
87mli Herbicide Alachlor 0.73 0.6 No 0.73 0.600 0.73 0.600 ↓  periphyte abundance
47flm Insecticide Esfenvalerate 0.18 0.02 No 0.72 0.080 0.72 0.080 ↓  macroinvertebrate and zooplankton
49flm Insecticide Tebufenozide 87.3 16 Yes 0.67 0.123 1.25 0.229 ↓  Cladocera
111tll Insecticide Permethrin 0.39 0.03 No 0.52 0.040 0.52 0.040 ↓  Cladocera&Chaoborus
56flm Insecticide Chlorpyrifos 0.04 0.01 No 0.40 0.100 0.40 0.100 ↓  Amfipods & ↑  fil. algae
91mli Insecticide Chlorpyrifos 0.04 0.01 No 0.40 0.100 0.40 0.100 ↓   most insect larvae
55flm Herbicide Linuron 19.67 5.0 Yes 0.39 0.100 39.34 10.000 ↓↑  zooplankton
102mli Insecticide Permethrin 0.39 0.03 No 0.39 0.030 0.390 0.030 ↑  drift in Ephemeroptera
120tll Insecticide Bifenthrin 0.04 0.01 No 0.32 0.080 0.320 0.080 ↓  zooplankton
16ank Herbicide Atrazin 19.9 2.6 Yes 0.29 0.038 3.980 0.520 ↓  Copepod nauplii (ind.eff)
95mli Insecticide Fenitrothion 2.26 0.32 Yes 0.28 0.040 0.565 0.080 ∆ Tricop. Behaviour
83tll Insecticide Cyfluthrin 0.07 0.01 No 0.28 0.040 0.280 0.040 ↓  most insect larvae
84tll Insecticide Cyfluthrin 0.07 0.01 No 0.28 0.040 0.280 0.040 ↓  most insect larvae
112tll Insecticide Permethrin 0.39 0.03 No 0.26 0.020 0.260 0.020 ↓  Cladocera & Chaoborus
72tll Herbicide Atrazin 19.9 2.6 No 0.25 0.033 0.249 0.033 ↓  periphyte abundance
38ank Insecticide Lindan 2.93 1.8 Yes 0.23 0.138 0.977 0.600 ↓  copepod nauplii
61flm Herbicide Atrazin 19.9 2.6 No 0.2 0.026 0.199 0.026 ↓  periphyte abundance & composition
109tll Insecticide Esfenvalerate 0.18 0.02 Yes 0.18 0.020 18.000 2.000 ↓↑  zooplankton
75tll Insecticide Carbaryl 0.58 0.07 Yes 0.12 0.014 0.290 0.035 ↓   Cladocera
28tll Insecticide Chlorpyrifos 0.04 0.01 No 0.08 0.020 0.080 0.020 ↓   zooplankton
90tll Insecticide Diflubenzuron 0.15 0.18 Yes 0.06 0.072 0.214 0.257 ↓   Diptera
119tll Herbicide Atrazin 19.9 2.6 No 0.05 0.007 0.052 0.007 ↓   phyto- and zooplankton
74mli Herbicide Triclopyr ester 131.12 120 Yes 0.04 0.038 0.410 0.375 ↑   drift in Tricoptera
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124flm Insecticide Azinphos-methyl 0.05 0.02 Yes 0.02 0.009 2.000 0.800 ↑  Cyclopoida
26tll Insecticide Diflubenzuron 0.15 0.18 No 0.02 0.018 0.015 0.018 ↓  zooplankton; ↑  phytoplankton
27tll Insecticide Diflubenzuron 0.15 0.18 No 0.0 0.018 0.015 0.018 ↓  zooplankton; ↑  phytoplankton
61tll Herbicide Atrazin 19.9 2.6 Yes 0.01 0.002 0.166 0.022 ↓  periphyte abundance & composition
92mli Insecticide Chlorpyrifos 0.04 0.01 Yes 0.01 0.003 0.667 0.167 ↓↑  macroinvertebrates
54flm Insecticide Azinphos-methyl 0.05 0.02 Yes 0.01 0.005 0.250 0.100 ↓  Cladocera
64flm Insecticide Lindan 2.93 1.8 No 0.01 0.006 0.009 0.006 ↓  zooplankton; ↑  phytoplankton
46flm Insecticide Methoxychlor 0.09 0.08 Yes 0.01 0.007 0.009 0.008 ↓  crustacean zooplankton; ↑  rotifers
50flm Insecticide Chlorpyrifos 0.04 0.01 No 0.01 0.002 0.008 0.002 ↓  Amfipod & Isopod
57tll Insecticide Diazinone 0.03 0.003 Yes 0.01 0.000 0.013 0.000 ↓  Cladocera
125flm Insecticide Trahalomethrin 0.07 0.01 No 0.01 0.001 0.006 0.001 ↓  Ephemeroptera
58flm Insecticide Diflubenzuron 0.15 0.18 No 0.01 0.006 0.005 0.006 ↓  macroinvertebrate & zooplankton; ↑  phytoplankton
45flm Insecticide Methoxychlor 0.09 0.08 Yes 0.01 0.004 0.005 0.004 ↓  crustacean zooplankton; ↑  rotifers
110tll Insecticide Carbofuran 0.05 0.02 Yes 0.00 0.001 0.010 0.004 ↓  Diptera & Amfipoda
25tll Insecticide Endosulfan 0.02 0.01 Yes 0.00 0.001 0.020 0.010 ↓  Ostracoda; ↑  phytoplankton
44flm Insecticide Methoxychlor 0.09 0.08 Yes 0.00 0.002 0.018 0.016 ↓  crustacean zooplankton; ↑  rotifers
51flm Insecticide Chlorpyrifos 0.04 0.01 No 0.00 0.000 0.001 0.000 ↓  Amfipod & Isopod
53flm Insecticide Chlorpyrifos 0.04 0.01 No 0.00 0.000 0.001 0.000 ↓  most groups
101mli Herbicide Triclopyr ester 131.1 120 Yes 0.00 0.000 0.041 0.038 ↑  Drift & mortality in macroinvertebrates
43flm Insecticide Methoxychlor 0.09 0.08 Yes 0.00 0.000 0.030 0.027 ↓  zooplankton
63flm Insecticide Delta-methrin 0.01 0.003 No 0.00 0.000 0.000 0.000 ↓  zooplankton; ↑  phytoplankton
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