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Could contamination avoidance be an endpoint that protects
the environment? An overview on how species respond to cop-
per, glyphosate and silver nanoparticles
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Table S1. copper.

Classification of the

Group Species Responses /Endpoint ecotoxicological (E(;;f) References
responses ne
Freshwater species
Bacteria Pseudomonas fluorescens Respirometry Physiological 56,100 Pérez-Garcia et al., 1993
Fungi Saccharomyces cerevisiae Respirometry Physiological 29,300 Pérez-Garcia et al., 1993
. . . Swimming alterations: . Charoy and Janssen,
Rotifers Brachionus calyciflorus Speed Behavioral 242 1999
Swimming alterations: . Charoy and Janssen,
Periods of swimming Behavioral 2038 1999
Filtration rate Feeding 10.75 Ferrandol gg(; Andreu,
Ingestion rate Feeding 13.25 Ferrandol 31;(; Andreu,
Lecane hamata Esterases-inhibition Biochemical 210 Perez-L;gg;pl ctal,
Mortality Mortality/Immobilization 230 Perez-L;gg;p ietal,
Lecane luna Esterases-inhibition Biochemical 620 PereZ-Lzeggzp ietal,
Mortality Mortality/Immobilization 60 Perez-L; gg;p ictal,
Lecane quadridentata Esterases-inhibition Biochemical 1 Perez-L; gg;p ictal,
Mortality Mortality/Immobilization ~ 330 Perez-L; gg;pl ctal,
Microalgae Euglena gracilis Motility Behavioral 23,400 Ahmed and Héader, 2010
Growth inhibition Growth/Reproduction 1800 Girling et al., 2000
Selenastrum capricornutum Cel.dn{ls.l(.)n rate Growth/Reproduction 6 Franklin et al., 2001
inhibition
Chlorella sp. Cel division rate Growth/Reproduction 6 Franklin et al., 2001
inhibition
Chlamydomonas reinhardi Growth inhibition Growth/Reproduction 79 Girling et al., 2000
Scenedesmus subspicatus Growth inhibition Growth/Reproduction 120 Girling et al, 2000
Scenedesmus quadricauda Decrease ;?egle surface Growth/Reproduction 275.5 Fawaz et al., 2019
Cell density Growth/Reproduction 14.29 Fawaz et al., 2019
Ankistrodesmus angustus Decrease :rle?e surface Growth/Reproduction 75.65 Fawaz et al., 2019
Cell density Growth/Reproduction 720.3 Fawaz et al., 2019
Oscillatoria prolifera Decrease ;?et;le surface Growth/Reproduction 50.17 Fawaz et al., 2019
Cell density Growth/Reproduction 50.17 Fawaz et al., 2019
Aphanizomenon gracile Population growth Growth/Reproduction 64 Liideritz la SggNICkhSh’
Oscillatoria redekei Population growth Growth/Reproduction 80 Liideritz la ;l §9N1CkhSh’
Chlorella autotrophyca Population growth Growth/Reproduction 9,6 Moreno—g}géf)ldo etal,
Population growth Growth/Reproduction 19,3 Moreno—g}(;i(l;g doetal,
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Moreno-Garrido et al.,

Population growth Growth/Reproduction 38,3 2000
Copepods Mesocyclops pehpeiensis Inhibition Growth/Reproduction 25 Wong and Pak, 2004
Cladocera Bosmina longirostris Motility Mortality/Immobilization 1.4 Koivisto et al., 1992
Ceriodaphnia cornuta Motility Mortality/Immobilization ~ 2.92 Bui et al., 2016
Ceriodaphnia dubia Immobilization Mortality/Immobilization  4.16 Harmon et al., 2003
Chydorus sphaericus Motility Mortality/Immobilization 3.3 Koivisto et al., 1992
Daphnia ambigua Immobilization Mortality/Immobilization  6.53 Harmon et al., 2003
Daphnia galeata Motility Mortality/Immobilization 4.1 Koivisto et al., 1992
Daphnia longispina Avoidance Spatial avoidance 65 Lopes et al., 2004
Motility Mortality/Immobilization 60 Lopes et al., 2004
Daphnia lumholtzi Motility Mortality/Immobilization  3.92 Bui et al., 2016
. - . e De Schamphelaere y
Daphnia magna Motility Mortality/Immobilization 5.1 Janssen, 2002
Filtration rate Feeding 14.75 Ferrandol ggg Andreu,
Ingestion rate Feeding 22.5 Ferrandol gg(; Andreu,
Daphnia pulex Motility Mortality/Immobilization 3.4 Koivisto et al., 1992
Insects Adenophlebia auriculata Survival Mortality/Immobilization 180 Gerhardtl Sgg Palmer,
Drunella grandis Survival Mortality/Immobilization 3.0 Clements et al., 2013
Tramea cophysa Mortality Mortality/Immobilization ~ 611 Dos Sant(z); }91ma ctal,
Ostracoda Chlamydotheca sp. Mortality Mortality/Immobilization ~ 378 Dos Santg; %91ma ctal,
Strandesia trispinosa Mortality Mortality/Immobilization 750 Dos Santg% {ngma ctal,
Bivalve Dreissena polymorpha Filtration rate Feeding 41 Kraak et al., 1994
Echyridella menziesii Survival Mortality/Immobilization 1.7 Clearwater et al., 2013
Shrimps Atyaephyra desmarestii Avoidance Spatial avoidance 70 Vera-Vera et al., 2019
Avoidance Spatial avoidance 50 Aragjo et al., 2019
Macrobrachium amazonicum Survival Mortality/Immobilization 10,010 Soares et al., 2017
Macrobrachium pantanalense Survival Mortality/Immobilization 2.7 Soares et al., 2017
Amphibians Ambystoma opacum Mortality Mortality/Immobilization  18.76 Weir et al., 2019.
Ambystoma talpoideum Mortality Mortality/Immobilization  47.88 Weir et al., 2019.
Ambystoma tigrinum Mortality Mortality/Immobilization  35.3 Weir et al., 2019.
Bufo arenarum Mortality Mortality/Immobilization 85 Herkov1tls 9};? elguero,
Epidalea calamita Larval mortality Mortality/Immobilization  87.60 Garc1a—l;/101z)11902 ctal,
Larval mortality =~ Mortality/Immobilization  31.85 Garc1a-1;/lolt)n902 etal,
Larval mortality Mortality/Immobilization  43.80 Garc1a-1;/[011)1190z ctal,
Lithobates catesbeianus Avoidance Spatial avoidance 101 Aratjo et al., 2014
Leptodactylus latrans Avoidance Spatial avoidance 102 Aratjo et al., 2014
Pelophylax perezi Avoidance Spatial avoidance 178 Aratijo et al., 2014
Rhinella granulosa Mortality Mortality/Immobilization  23.48 Franco-dze (-)Sli and Val,
Scinax ruber Mortality Mortality/Immobilization ~ 36.37 Franco'dze(')slj and Val,
Mortality Mortality/Immobilization ~ 50.02 Franco-d;:(—)Sli and Val,
Mortality Mortality/Immobilization 15,9~ "enc0de s and Val,
Fish Danio rerio Feeding Inhibition Feeding 36 Abdel-n;gr;zlm ctal,
Avoidance Spatial avoidance 17 Silva et al., 2018
Avoidance Spatial avoidance 60 Aratijo et al., 2018
Avoidance Spatial avoidance 89 Aragjo et al., 2018
Avoidance Spatial avoidance 90 Islam et al., 2019
Avoidance Spatial avoidance 60 Aragjo et al., 2019
Avoidance Spatial avoidance 16 Morelra-zsoat)ngos ctal,
Rasbora sumatrana Mortality Mortality/Immobilization 5.6 Shuhaimi-Othman et al.,

2015
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Oncorhynchus mykiss Mortality Mortality/Immobilization ~ 35.5 Naddy et al., 2015
Poecilia reticulata Mortality Mortality/Immobilization ~ 37.9 Shuhalml-z(())tlhoman ctal,
Avoidance Spatial avoidance 16 Silva et., 2018
Marine/estuarine
species
. S R Atenuation of light . . Moreno-Garrido et al.,
Bacteria Vibrio fisherii (Microtox) emission Physiological 150 1999
Atenuation of light . . Moreno-Garrido et al.,
emission Physiological 120 1999
Luminescence Physiological 1300  Toussaint et al., 1995
Protozoa Pyrocystis lunula Growth rate inhibition  Growth/Reproduction 85 Stauber et al., 2008
Rotifers Brachionus plicatilis Mortality Mortality/Immobilization 50 Rotini et al., 2018
Proales similis Mortality Mortality/Immobilization 1060 Snell et al., 2019
Reproduction Growth/Reproduction 150 Snell et al., 2019
Ingestion Feeding 260 Snell et al., 2019
Hatching Growth/Reproduction 3400 Snell et al., 2019
Microalgae Cylindrotheca closterium Population growth Growth/Reproduction 27.8 Araujo et al., 2010.
Chlorophyll Growth/Reproduction 4.7 Aratijo et al., 2010.
fluorescence
Esterase activity Physiological 7.8 Aratijo et al., 2010.
Population growth Growth/Reproduction 10.1 Aragjo et al.,2010.
Dunaliella tertiolecta Inhibition of oxygen 5 i Reproduction 1461 Franklin et al., 2001
rate production
Gonyaulax tamarensis Immobilisation Mortality/Immobilization 1 Anderso;l 9%%(1 Morel,
Isochrysis aff. galbana Clone T- Population growth Growth/Reproduction 04 Moreno-Garrido et al.,
ISO 2000
Population growth Growth/Reproduction 3.6 Moreno-g}gég doetal,
Population growth Growth/Reproduction 44 Moreno—g}gégdo etal,
Nannochloris atomus Population growth Growth/Reproduction 16.7 Moreno-g}g(l)’g doetal,
Population growth Growth/Reproduction 27.3 Moreno-g}gég doetal,
Population growth Growth/Reproduction 46.2 Moreno-gxgég doetal,
Phaeodactylum tricornutum Population growth Growth/Reproduction 9 Franklin et al., 2001
Population growth Growth/Reproduction 9.8 Moreno-g}g(;g doetal,
Population growth Growth/Reproduction 34.4 Moreno-gg(l)’g doetal,
Population growth Growth/Reproduction 35 Moreno-g}gég doetal,
. Inhibition of oxygen . . Moreno-Garrido et al.,
Rhodomonas salina rate production Physiological 30 1999
Population growth Growth/Reproduction 30 Moreno-?ga;rgl doetal,
. Egg production / . Lauer and Bianchini,
Copepods Acartia tonsa reproduction Growth/Reproduction 9.9 2010
Tisbe battagliai Mortality Mortality/Immobilization ~ 83.1 Diz, et al., 2009
Mortality Mortality/Immobilization 157 Diz, et al., 2009
Fecundity Growth/Reproduction 30.08 Diz, et al., 2009
newborn production Growth/Reproduction 44.5 Diz, et al., 2009
Tigriopus fulvus Mortality Mortality/Immobilization 310  Biandolino et al., 2018
Moult napphar Morphological 55.8  Biandolino et al., 2018
reduction
Development inhibition ~Growth/Reproduction 21.7  Biandolino et al., 2018
Mortality Mortality/Immobilization 120 Rotini et al., 2018
Release of the molt Growth/Reproduction 70 Rotini et al., 2018
Gladioferens pectinatus Survival Mortality/Immobilization 170 Charry et al., 2019
Larval (iz\t/if(:)lopment Growth/Reproduction 49.8 Charry et al., 2019
Realized offspring Growth/Reproduction 101.5 Charry et al., 2019
Potential offspring Growth/Reproduction 127.1 Charry et al., 2019
Total offspring Growth/Reproduction 94.3 Charry et al., 2019
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Embryo-larval

Bivalve Crassostera virginica Growth/Reproduction 11.2 Armnold et al., 2010
development
Mbtilus galloprovincialis Embryo-larval Growth/Reproduction ~ 6.28  Arnold et al., 2010
development
Annelids Neanthes arenaceodentata Feeding rate Feeding 72  Rosen and Miller, 2011.
Sperm
Ficopomatus enigmaticus toxicity/Fertilization ~ Growth/Reproduction 80 Oliva et al., 2017
rate
Mortality Mortality/Immobilization 80 Rosen y Miller, 2011.
Echinodermata Dendraster excentricus Embryo-larval Growth/Reproduction 18.9 Arnold et al., 2010
development
Paracentrotus lividus Embryoryc Morphological 40.65 Morroni et al., 2018.
malformations
Fertilization rate Growth/Reproduction 20 Rotini et al., 2018.
Strongylocentrotus purpuratus Embryo-larval Growth/Reproduction 14.8 Arnold et al., 2010
development
Cnidaria Acropora aspera Inhibition in fertilisation Growth/Reproduction 78 Gissi et al., 2017
Aiptasia pallida Inhibited development ~ Growth/Reproduction 5 Howe et al., 2014
Mortality Mortality/Immobilization 23 Howe et al., 2014
Exaiptasia pallida Reproduction Growth/Reproduction 23 Trenfiled et al., 2017
Mortality Mortality/Immobilization 148 Trenfiled et al., 2017
Platygyra daedalea Inhibition in fertilisation Growth/Reproduction 28 Gissi et al., 2017
L Morphological . Gorski and Nugegoda,
Gastropods Haliotis rubra abnormalitics Morphological 7.10 2006
Nassarius dorsatus Growth rate Growth/Reproduction 4.7 Trenfield et al., 2016
Crustacean Artemia franciscana Mortality Mortality/Immobilization 1280 Rotini et al., 2018
Sw1mm1ng speed Behavioral 638.54 Manfra et al., 2016
alteration
Balanus amphitrite Survivorship Mortality/Immobilization 145 Qiu et al., 2005
Molting success Growth/Reproduction 97 Qiu et al., 2005
Survivorship Mortality/Immobilization 156 Qiu et al., 2005
Molting success Growth/Reproduction 91 Qiu et al., 2005
Survivorship Mortality/Immobilization 213 Qiu et al., 2005
Molting success Growth/Reproduction 129 Qiu et al., 2005
Exosphaeroma gigas Immobility Mortality/Immobilization 6960  Giarratano et al., 2007
Immobility Mortality/Immobilization 2110  Giarratano et al., 2007
Shrimps Litopenaeus vannamei Avoidance Spatial avoidance 11 Redondo-Lop;z ctal.
(under review)
Palaemon varians Avoidance Spatial avoidance 10 Aratijo et al., 2020.
Avoidance Spatial avoidance 43 Redondo-Lop?z ctal
(under review)
Penaeus monodon Mortality Mortality/Immobilization 1246 Chen and Lin, 2001
Mortality Mortality/Immobilization 3078 Chen and Lin, 2001
Reduced length increase  Growth/Reproduction 667 Chen and Lin, 2001
Reduced weight gain Feeding 600 Chen and Lin, 2001
Crabs Carcinus maenas Mortality Mortality/Immobilization 2000 Nonnote et al., 1993
Chasmagnathus granulata Loss of spawning Growth/Reproduction 163.4 Zapata et al., 2001.
Fish Centropomus parallelus Mortality Mortality/Immobilization 1880 Oliveira et al., 2014
Pomatoschistus microps Mortality Mortality/Immobilization  568.1 Vieira et al., 2009
Rachycentron canadum Avoidance Spatial avoidance 800 Aratijo et al., 2016
Table S2. glyphosate.
Classification of the
Group Species Responses /Endpoint  ecotoxicological ECs0 mg/L References
responses
Freshwater species
Protozoa Tetrahymena pyriformis Growth Growth/Reproduction 29.5 Tsui and Chu, 2003.
Microalgae Scenedesmus vacuolatus Growth rate Growth/Reproduction 4.9 Iummato et al., 2019
Growth Growth/Reproduction 4.9 Lummato et al., 2019
Microcystis aeruginosa Growth Growth/Reproduction 6.3 Zhang et el., 2018
. Hernandez-Garcia and
Growth Growth/Reproduction  0.001486 Martinez-Jeronimo, 2020
Growth Growth/Reproduction 6.7 Lipok et al., 2010
Growth Growth/Reproduction 251.4 Lipok et al., 2010
Growth Growth/Reproduction 81 Zhang et al., 2018
Growth Growth/Reproduction 63 Zhang et al., 2018
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Microcystis aeruginosa

. Growth Growth/Reproduction 0.441 Smedbol et al., 2017
(nontoxic)
Microcy iiﬁ);?f; ugmosa Growth Growth/Reproduction 0.446 Smedbol et al., 2017
Microcystis sp. Growth Growth/Reproduction 0.406 Smedbol et al., 2017
Chlorella pyrenoidosa Growth Growth/Reproduction 0.396 Anton et al., 1993.
Selenastrum S . .
. Growth inhibition =~ Growth/Reproduction 5.81 Tsui and Chu, 2003
capricornutum
Growth Growth/Reproduction 24.7 Tsui and Chu, 2003
Growth Growth/Reproduction 41 Tsui and Chu, 2003
Growth Growth/Reproduction 3.92 Tsui and Chu, 2003
Growth Growth/Reproduction 5.81 Tsui and Chu, 2003
Scenedesmus obliquus Growth Growth/Reproduction 0.422 Smedbol et al., 2017
Qocystis lacustris Growth Growth/Reproduction 0.415 Smedbol et al., 2017
Chlamy domg{ms Growth Growth/Reproduction 0.551 Smedbol et al., 2017
reinhardtii
Cryptomonas obovata Growth Growth/Reproduction 0.584 Smedbol et al., 2017
Ankistrodesmus falcatus Growth Growth/Reproduction 0.649 Smedbol et al., 2017
. Hernandez-Garcia and
Growth Growth/Reproduction  0.001411 Martinez-Jeronimo, 2020
Pseudokirchneriella . Hernandez-Garcia and
subcapitata Growth Growth/Reproduction  0.001022 Martinez-Jeronimo, 2020
. . Hernandez-Garcia and
Chlorella vulgaris Growth Growth/Reproduction  0.001908 Martinez-Jerénimo, 2020
Growth Growth/Reproduction 0.24 Rodriguez-Gil et al., 2017
Growth Growth/Reproduction 0.54 Rodriguez-Gil et al., 2017
Growth Growth/Reproduction 118.1 Lipok et al., 2010
Growth Growth/Reproduction 292 Lipok et al., 2010
Scenedesmus . Hernandez-Garcia and
incrassatulus Growth Growth/Reproduction 0.002702 Martinez-Jerénimo, 2020
Raphidocelis subcapitata Growth Growth/Reproduction 0.201 Rodriguez-Gil et al., 2017
Growth Growth/Reproduction 0.69 Rodriguez-Gil et al., 2017
Oophila sp. Growth Growth/Reproduction 1.98 Rodriguez-Gil et al., 2017
Growth Growth/Reproduction 1.61 Rodriguez-Gil et al., 2017
Chlorella pyrenoidosa Growth Growth/Reproduction 0.396 Anton et al., 1993
Growth Growth/Reproduction 0.38 Anton et al., 1993
Growth Growth/Reproduction 1.08 Anton et al., 1993
Spirulina platensis Growth Growth/Reproduction 33.1 Lipok et al., 2010
Nostoc puntiforme Growth Growth/Reproduction 423 Lipok et al., 2010
Growth Growth/Reproduction 598.4 Lipok et al., 2010
Anabaena catenula Growth Growth/Reproduction 2.9 Lipok et al., 2010
Growth Growth/Reproduction 256.5 Lipok et al., 2010
Synechocystis aquatilis Growth Growth/Reproduction 89.8 Lipok et al., 2010
Growth Growth/Reproduction 164.9 Lipok et al., 2010
Leptolyngbya boryana Growth Growth/Reproduction 4.1 Lipok et al., 2010
Growth Growth/Reproduction 246.6 Lipok et al., 2010
Chlorella kess.lerz Growth Growth/Reproduction 55.62 Romero et al., 2011
(tolerant strain)
Insects Chironomus plumosus Immobility Mortahty/f)rrrllmobﬂmau 55 Folmar et al., 1979
Cladocera Ceriodaphnia dubia Mortality Mortahty/i)rlrllmoblhzatl 5.39 Tsui and Chu, 2003
Daphnia magna Mortality Mortahty/{)r;lmoblhzatl 199 Demetrio et al., 2014
Mortality Mortahty/grrllmobﬂmau 9.34 Demetrio et al., 2014
fmmobility ~ Mortality/ Iorlrl‘m"blhza“ 62 Alberdi et al., 1996
Daphnia spinulata Immobility ~ Mortality/ f)l;lm"b‘hm 66 Alberdi et al., 1996
Amphibians Lymnodynastes dorsalis Mortality Mortahty/{)r;lmoblhzatl 3 Mann and Bidwell, 1999
Mortality Mortality/ Iorlrllm"b‘hza“ 12 Mann and Bidwell, 1999
Litoria moorei Mortality Mortality/Immobilizati 2.9 Mann and Bidwell, 1999

on
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Mortality on 10.4 Mann and Bidwell, 1999
Heleioporus eyrei Mortality Mortahty/ﬂ;lmoblhzatl 6.3 Mann and Bidwell, 1999
Crinia insignifera Mortality Mortality/ gﬁm"b‘hzan 3.6 Mann and Bidwell, 1999
Xenopus laevis Mortality Mortahty/i)rlrllmoblhzatl 9.3 Perkins et al., 2009
Rana temporaria Mortality Mortahty/ﬂ;lmoblhzatl 11.1 Wagner et al., 2017
Mortality Mortahty/g;lmoblhzatl 10.4 Wagner et al., 2017
Mortality Mortahty/glrllmobﬂmau 12.2 Wagner et al., 2017
Teratogenic Morphological 15.7 Wagner et al., 2017
Teratogenic Morphological 12.4 Wagner et al., 2017
Rana clamitans Mortality Mortahty/ﬂ;lmoblhzatl 2.7 Wojtaszek et al., 2004
Rana pipiens Mortality Mortality/ gﬁmo""hza“ 425 Wojtaszek et al., 2004
Fish Salmo gairdneri Mortality Mortahty/i)rlrllmoblhzatl 140 Folmar et al., 1979
Pimpehales promelas Mortality Mortahty/ﬂ;lmoblhzatl 97 Folmar et al., 1979
Ictalurus punctatus Mortality Mortahty/g;lmoblhzatl 130 Folmar et al., 1979
Lepomis macrochirus Mortality Mortahty/i)rlrllmoblhzatl 140 Folmar et al., 1979
Cyprinus carpio Mortality ~ MOralty/immobilizati gy Neskovié et al., 1996
Mortality Mortality/ gﬁmo""hza“ 520.77 Ma and Li, 2015
Danio rerio Avoidance Spatial avoidance 0.0015 Mena et al. (under review)
Aquatic Plant Lemna minor Inhlbltlogt(; f growth Growth/Reproduction  0.40222 Sikorski et al., 2019
Inhibition in field (Iy) Growth/Reproduction  0.47996 Sikorski et al., 2019
Fresh lflrl(g)lrslilsf new Growth/Reproduction ~ 0.57629 Sikorski et al., 2019
Dry mass Growth/Reproduction ~ 2.72935 Sikorski et al., 2019
Shikimic acid content Biochemical 0.10985 Sikorski et al., 2019
Chlorophyll SPAD Physiological 1.47199 Sikorski et al., 2019
Chlorophyll a content Physiological 1.35876 Sikorski et al., 2019
Chlorophyll b content Physiological 1.32496 Sikorski et al., 2019
Carotenoid content Biochemical 1.69507 Sikorski et al., 2019
Max. quantum . . . .
efficiency (Fv/Fm) Physiological 3.04538 Sikorski et al., 2019
SAMDOC activity - S-
adenosylmethionine Biochemical 0.09464 Sikorski et al., 2019
decarboxylase
ODC activity -
ornithine Biochemical 1.44833 Sikorski et al., 2019
decarboxylase
LDCactivity - lysine g o ical 146354 Sikorski et al., 2019
decarboxylase
TDC activity -
tyrosine Biochemical 1.62071 Sikorski et al., 2019
decarboxylase
Tyramine content Biochemical 0.92612 Sikorski et al., 2019
Putrescine content Biochemical 0.86528 Sikorski et al., 2019
Cadaverine content Biochemical 0.88894 Sikorski et al., 2019
Spermidine content Biochemical 0.78078 Sikorski et al., 2019
Spermine content Biochemical 0.90077 Sikorski et al., 2019
Total biogenic amines Biochemical 0.8619 Sikorski et al., 2019
content
Peroxidase activity Biochemical 0.57798 Sikorski et al., 2019
Catalase activity Biochemical 0.9971 Sikorski et al., 2019
Marine/estuarine species
Bacteria Vibrio fischeri Luminescence Physiological 17.5 Tsui and Chu, 2003
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Protozoa Euplotes vannus Growth Growth/Reproduction 10.1 Tsui and Chu, 2003
Microalgae Skeletonema costatum Growth Growth/Reproduction 1.85 Tsui and Chu, 2003
Growth Growth/Reproduction 5.89 Tsui and Chu, 2003
Growth Growth/Reproduction 3.35 Tsui and Chu, 2003
Growth Growth/Reproduction 2.27 Tsui and Chu, 2003
Arthrospira fusiformis Growth Growth/Reproduction 28.2 Lipok et al., 2010
Copepods Acartia tonsa Mortality Mortahty/irlrllmoblhzatl 1.77 Tsui and Chu, 2003
Table S3. Ag-NPs.
Classification of the
Group Species Responses /Endpoint ecotoxicological ECso (ug/L) References
responses
Freshwater species
. Raphidocelis Photosynthetic . .
Microalgae subcapitata efficiency Physiological 21,200 Wang et al., 2012
Photosynthetic . .
efficiency Physiological 4100 Wang et al., 2012
Chlamydomonas L . .
reinhardiii Photosynthetic yield Physiological 20.3 Navarro et al., 2008
Photosynthetic yield Physiological 19.8 Navarro et al., 2008
Photosynthetic yield Physiological 21.5 Navarro et al., 2008
Photosynthetic yield Physiological 356 Navarro et al., 2008
Photosynthetic yield Physiological 113 Navarro et al., 2008
Photosynthetic yield Physiological 95 Navarro et al., 2008
Photosynthetic yield Physiological 86 Navarro et al., 2008
Photosynthetic yield Physiological 89 Navarro et al., 2008
Photosynthetic yield Physiological 321 Navarro et al., 2012
Photosynthetic yield Physiological 139 Navarro et al., 2012
Photosynthetic yield Physiological 231 Navarro et al., 2012
Photosynthetic yield Physiological 306 Navarro et al., 2012
Photosynthetic yield Physiological 84 Navarro et al., 2012
Photosynthsis Physiological 138 Piccapietra et al., 2012
Photosynthsis Physiological 62.6 Piccapietra et al., 2012
Photosynthsis Physiological 1078 Dewez & Oukarroum, 2012
Thal.asszosz.;ja Growth Growth/Reproduction 1003 Bielmyer-Fraser et al., 2014
weissflogii
Pseudokzrcl?nerzella Growth Growth/Reproduction 3.02 Angel et al., 2013
subcapitata
Growth Growth/Reproduction 3.2 Angel et al., 2013
Growth Growth/Reproduction 324 Ribeiro et al., 2014
Growth Growth/Reproduction 9.9 Kennedy et al., 2014
Growth Growth/Reproduction 115.4 Tuominen et al., 2013
Growth Growth/Reproduction 51.8 Tuominen et al., 2013
Synechococcus sp. Growth Growth/Reproduction 1079 Burchardt et al., 2012
Mixed periphyton PS yield Physiological 8953 Gil - Allué et el., 2015
respiration Physiological 2373 Gil - Allué et el., 2015
GLU activity Physiological 1834 Gil - Allué et el., 2015
LAP activity Physiological 2480 Gil - Allué et el., 2015
Annelids Caenorhabditis Mortality Mortality/Immobilizati 13400 Ellegaard-Jensen et al., 2012
elegans on
Mortality Mortahty/lon;moblhzatl 2800 Ellegaard-Jensen et al., 2012
Cladocera Daphnia magna Mortality Monahty/g:llmoblhzatl 4 Asghari et al., 2012
Mortality Mortallty/in;moblhzatl 2 Asghari et al., 2012
Inmmobilization O/ Immobilizati g 75 Lee et al., 2012
Immobilization Mortahty/IOnI:moblhzatl 1 Kim et al., 2011
Immobilization Monahty/g:llmoblhzatl 1.4 Kim et al., 2011
Immobilization ~ MOrAltY/ ggm"blhzat‘ 7 Hoheisel et al. 2012
Immobilization Mortallty/inlzmoblhzatl 10 Hoheisel et al. 2012
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Immobilization on 20 Hobheisel et al. 2012
Immobilization oMY/ Immobilizati 30 Hoheisel et al. 2012
Immobilization Monality/lorlrllrnobilizati 30 Hoheisel et al. 2012
Immobilization ~ MOrAltY/ g;‘m"b“izati 10 Joetal, 2012
Immobilization Mortality/i)nl‘llmobilizati 10 Poynton et al., 2012
Immobilization Mortality/inl:mobilizati 4 Poynton et al., 2012
Immobilization Monality/lorlrllrnobilizati 30 Zhao and Wang, 2011
Immobilization Mortality/g;lmobilizati 2 Zhao and Wang, 2011
Immobilization Mortality/i)nl‘llmobilizati 1 Zhao and Wang, 2011
Immobilization Mortality/inlzmobilizati 1 Kim et al., 2011
Immobilization Monality/lorlrllrnobilizati 2 Kim et al., 2011
Immobilization ~ MOrAltY/ g;‘m"b“izati 20 Blinova et al., 2012
Immobilization Mortality/i)nl‘llmobilizati 40 Blinova et al., 2012
Ceriodaphnia dubia ?gﬁégé:gg Mortality/inl:mobilizati 1 McLaughlig 51{151 Bonzongo,
Immobilization Monality/lorlrllrnobilizati 5 Kennedy et al., 2012
Immobilization ~ MOTality/ g;‘m"b“izati 30 Kennedy et al., 2012
Daphnia pulex Immobilization Mortality/inlzmobilizati 40 Griffitt et al. 2008
Fish Oryzias latipes Survival Monality/lorlrllrnobilizati 28 Kim et al. 2011
Survival Mortality/ ggm"bﬂizaﬁ 67 Kim et al. 2011
Mortality Mortality/ ggm"b“izati 1380 Wu and Zhou, 2013
Mortality Mortality/ gﬁm"b“izati 1120 Wu and Zhou, 2013
Mortality Mortality/lmmobilizatt g7 Wu and Zhou, 2013
Mortality Mortality/ ggm"bﬂizaﬁ 10,000 Kwok et al., 2012
Mortality Mortality/ L‘Em"b“izati 2500 Kwok et al., 2012
Mortality Mortality/ gﬁm"b“izati 10,000 Kwok et al., 2012
Mortality Mortality/ Ion;m"bihzaﬁ 30 Chae et al., 2009
Mortality Mortality/mmobilizatt 399 Kashiwada ct al., 2012
Pimephales promelas Mortality Mortality/i)nl‘llmobilizati 90 Hoheisel et al., 2012.
Danio rerio Mortality Mortality/ in;m"bihzaﬁ 1610 Wang et al., 2012
Mortality Mortality/ Iorﬁm"bﬂizaﬁ 1360 Wang et al., 2012
Mortality Mortality/ g;‘m"b“izati 780 Wang et al., 2012
Avoidance Spatial avoidance 2.5 The current study
Oreochrqmis Morphological Morphological 12,600 Govindasamy and Rahuman,
mossambicus 2012
Pimephales promelas Mortality Mortality/Immobilizati 9400 Laban et al., 2010

on
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Mortality Mortality/ gﬁm"blhzat‘ 11,250 Laban et al., 2010
Mortality Mortality/ in;m"blhza“ 10,600 Laban et al., 2010
Mortality Monahty/f)rlrllmoblhzatl 1360 Laban et al., 2010
Aquatic plant Lemna minor Frond number Growth/Reproduction 38.06 Gubbins et al., 2011
Frond number Growth/Reproduction 42.51 Gubbins et al., 2011
Spirodela polyrhiza Fresh weight Growth/Reproduction 13,670 Jiang et al., 2012
Dry weight Mortality/ Ion;m"blhza“ 13,670 Jiang et al., 2012
ChlA Physiological 16,100 Jiang et al., 2012
Phosphate—phosphorus Physiological 17,330 Jiang et al., 2012
Nitrate—nitrogen Physiological 4540 Jiang et al., 2012
Marine/estuarine species
Microalgae Pha.eodactylum Growth Growth/Reproduction 162,5 Sendra et al, 2017
tricornutum
Growth Growth/Reproduction 100,3 Pérez et al., 2014
Growth Growth/Reproduction 2384 Angel et al., 2013
Growth Growth/Reproduction 6925 Angel et al., 2013
Chlorella autotrophica Growth Growth/Reproduction 570 Sendra et al., 2018
Cell viability Physiological 320 Sendra et al., 2018
cell complexity Physiological 1490 Sendra et al., 2018
EQY Physiological 1340 Sendra et al., 2018
active Chlorophyll Physiological 220 Sendra et al., 2018
ROS Physiological 200 Sendra et al., 2018
Dunaliella salina Growth Growth/Reproduction 640 Sendra et al., 2018
Chla Physiological 3500 Sendra et al., 2018
EQY Physiological 2500 Sendra et al., 2018
active Chlorophyll Physiological 780 Sendra et al., 2018
O lmdro?heca Growth Growth/Reproduction 239.5 Pérez et al., 2014
closterium
Nitzchia palea Growth Growth/Reproduction 76.6 Pérez et al., 2014
Thalassiosira Growth Growth/Reproduction 1079 Burchardt et al., 2012
pseudonana
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