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ABSTRACT 
The aim of this study was to provide EFSA with information relating to assessment of the risk to amphibians 

posed by pesticide exposure. In the first part of the study the European amphibian species associated with 

agricultural habitats were identified with the aim of collating information for representative species such as body 

size and life-cycle. Also collated were the results of studies of amphibians in European agricultural habitats to 

provide information on activity in areas where they may be at risk of exposure to pesticides. Several studies of 

the use of agricultural habitats were found providing information on migration distances and associations with 

particular crops although the data is patchy. The second part of the study collated information useful to risk 

assessment for terrestrial habitats. Information was presented on possible assessment of dietary exposure but 

methods for estimating dermal exposure have not yet been developed due to lack of necessary information. Other 

routes of exposure such as soil ingestion and inhalation were considered but no methods specific to amphibians 

were found. Finally, toxicity data for both the aquatic and terrestrial stages were gathered for comparison with 

fish and bird/mammal data respectively. A substantial quantity of data was found for aquatic exposure and after 

quality assessment data for each time period were presented. Far less information was found for terrestrial 

amphibians and what is available is of variable quality. More information is required to allow the assesment of 

exposure, particularly dermal exposure and the relative toxicity of pesticides to terrestrial amphibians and other 

vertebrate groups. 
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SUMMARY 
The aim of this study was to provide EFSA with information relating to assessment of the risk to 
amphibians posed by pesticide exposure. In the first part of the study the European amphibian species 
associated with agricultural habitats were identified with the aim of collating information such as body 
size and life-cycle for representative species. Also collated were the results of studies of amphibians in 
European agricultural habitats to provide information on activity in areas where they may be at risk of 
exposure to pesticides. 

Several European species were identified as being at risk from pesticide exposure given their presence 
in agricultural land and dependence on surface water in these environments for reproduction. This is 
confirmed by studies which have identified large proportions of the populations of some species as 
being present at the time of pesticide applications. It seems likely that migratory movements in spring 
would represent a worst case (e.g. migrating long distances across fields during spring applications). 

Food intake can be estimated based on published data for the species of concern or by estimating food 
requirements as is done for birds and mammals by using allometric equations for reptiles. However, 
the feeding pattern of amphibians is far more variable than for birds and mammals where small species 
must usually feed every day. This makes it far more difficult to establish a daily food intake value or 
determine how likely the animal is to feed while contaminated food is available. 

Dermal exposure is likely to be a major route of exposure due to the use of skin for respiration and 
water uptake and the potentially high rate of absorption of contaminants. However, there are as yet no 
methods that have been developed to assess this risk for amphibians in the natural environment. For 
effective risk assessment for this group there is an urgent need for further research in this area. 

Even less information is available for other routes of exposure such as soil ingestion or inhalation 
although methods used for other small vertebrates to assess soil ingestion are likely to be suitable. 
While avoidance may have the potential to reduce exposure the evidence for this is mixed and would 
need to be assessed on case by case basis. 

A large number of toxicity values were found for aquatic stages of amphibians suitable for comparison 
with fish data. A far smaller body of data was found for toxicity of pesticides to terrestrial phases both 
in numbers of values and range of compounds making comparisons with bird and mammal data more 
difficult. 

While aquatic amphibians may be protected by existing aquatic risk assessments, it is recommended 
that more information is necessary for terrestrial amphibian risk assessment, particularly for the 
assessment of dermal risk and the relative toxicity of terrestrial stages of amphibians and other 
terrestrial vertebrates. 
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TERMS OF REFERENCE AS PROVIDED BY EFSA 
Consider the toxicity of pesticides to aquatic and terrestrial life stages of amphibians. The literature 
overview should provide the basis for a comparison of the sensitivity of amphibians with fish, birds 
and mammals. 

Consider the occurrence of different amphibian species in agricultural landscapes. The aim is to find 
out which species occur in agricultural landscapes and how is the habitat use of the species. The 
literature review should provide a basis for an estimation of exposure of amphibians to pesticides 
during their different life stages. 

 

This contract was awarded by EFSA to: 

The Food and Environment Research Agency 

Sand Hutton 

York 

YO41 1LZ 

UK 

 

Contract title:  Literature reviews on the topics of relevance to the revision of the Guidance 
Documents on Aquatic and Terrestrial Ecotoxicology. 

Lot 6: Toxicity of pesticides to aquatic and terrestrial life stages of amphibians and 
occurrence, habitat use and exposure of amphibian species in agricultural 
environments. 

Contract number: CT/EFSA/PRAS/2011/02 
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INTRODUCTION AND OBJECTIVES 
Exposure of amphibians to plant protection products may occur through direct absorption from 
contaminated water bodies in the aquatic phase, or ingestion of contaminated food or water, contact 
with sprayed surfaces or direct overspray in the terrestrial phase. 

The aims of this project were to: 

1. Provide information useful for risk assessment on a range of European species of amphibian 
that might be at risk of exposure. 

2. Collate data on the toxicity of pesticides to amphibians suitable for comparison with other 
species such as fish, birds and mammals. 

3. Identify other possible routes of exposure. 

The findings for these are presented along with some recommendations about how they may be used 
and additional research that would assist in exposure assessment. 

MATERIALS AND METHODS 
A literature survey was conducted by the Fera Information Centre using a list of search terms as 
detailed in Appendix A. Databases searched were CAB Abstracts, AGRICOLA, AGRIS, 
Environmental Sciences, MEDLINE(R), Enviroline(R), Pollution Abstracts, Biosis Previews(R), 
ToxFile and Water Resources Abstracts. Further searches were made of the US EPA Ecotox database, 
the Reptile and Amphibian Toxicity Literature database (RATL), and key publications and reviews 
including Sparling et al. (2000, 2010), Wells (2007).  

Original papers identified in the search were either obtained from Fera’s stock of 10,000 books and 
monographs, and subscriptions to over 200 current journals. Where publications were not available in-
house, these were obtained from inter-library loans or via the range of contacts and reciprocal 
agreements that Fera has with other special libraries relevant to Fera’s areas of business. A literature 
database was created in EndNote and submitted to EFSA. 

In the first stage of the study, a review was performed to identify key information on the use of 
agricultural (or similar) habitats by amphibians along with information useful for estimating exposure 
to pesticides. The review considered state-of-the-knowledge through search of information from 
scientific literature, study reports and other documents. Key publications included Ecotoxicology of 
Amphibians and Reptiles 2nd Edition (Sparling et al, 2010) and The Ecology and Behavior of 
Amphibians (Wells 2007). Detailed information (e.g. dietary information and body weight data), for 
representative (widespread and associated with agricultural environments) European species of frogs, 
toads and newts were collated. In the second stage, toxicity data for amphibians was collated for both 
aquatic and terrestrial phases where available. Any reports of studies identified as useful and not 
available in existing databases (e.g. US EPA ECOTOX database) were evaluated to assess their 
reliability. 

1. Species at risk 

Information found in the literature search and other sources identified was used to identify species at 
risk and obtain available information on use of agricultural habitat. 
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1.1. European species 

Information on the amphibian species found in the 27 European Union countries from the IUCN 
redlist (www.iucnredlist.org) are shown in Tables 1 and 2 along with information on the ‘artificial 
terrestrial’ habitats in which they are found. Also shown are the risk assessment zones which are 
covered by their country distribution. 
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Table 1:  Caudate amphibians found in the 27 European Union countries including country distribution associations with ‘artificial terrestrial’ habitats as 
defined by IUCN. Also included are the European zones (North, Central, South) in which each species is found. 

Common name Species Countries (IUCN) Artificial- Terrestrial (IUCN) Zone(s) Reference (Appendix N) 
Golden-striped 
salamander  

Chioglossa 
lusitanica  

Portugal | Spain Plantations S Arntzen et al (2009) 

Sardinian brook 
salamander  

Euproctus 
platycephalus  

Italy None S Romano et al (2009) 

Sardinian cave 
salamander  

Atylodes 
genei/Hydromantes 
genei  

Italy None S Andreone et al (2009) 

Sharp-ribbed 
salamander  

Pleurodeles waltl Portugal | Spain Pastureland S Beja et al (2009) 

Olm  Proteus anguinus  France (introduced) | Italy | Slovenia |  None C, S Arntzen et al (2009) 
Alpine salamander  Salamandra atra  Austria | France | Germany | Italy | Slovenia | 

[Switzerland] 
Pastureland C, S Andreone et al (2009) 

Lanza’s alpine 
salamander 

Salamandra lanzai France | Italy Pastureland S Sindaco et al (2009) 

Fire salamander  Salamandra 
salamandra 

Austria | Belgium | Bulgaria | Czech Republic | 
France | Germany | Greece | Hungary | Italy | 
Luxembourg | Netherlands | Poland | Portugal | 
Romania | Slovakia | Slovenia | Spain | 
[Switzerland] 

Arable land | Pastureland | 
Plantations | Rural gardens | 
Urban areas 

C, S Kuzmin et al (2009) 

Alpine newt  Mesotriton alpestris Austria | Belgium | Bulgaria | Czech Republic | 
Denmark | France | Germany | Greece | Hungary | 
Italy | Luxembourg | Netherlands | Poland | 
Romania | Slovakia | Slovenia | Spain | 
[Switzerland] | United Kingdom (introduced) 

Pastureland | Rural gardens N, C, S Arntzen et al (2009) 

Great crested newt  Triturus cristatus Austria | Belgium | Czech Republic | Denmark | 
Estonia | France | Germany | Hungary | Latvia | 
Lithuania | Luxembourg | Netherlands | Poland | 
Romania | Slovakia | Sweden | [Switzerland] | 
United Kingdom 

Arable land | Pastureland | Rural 
gardens | Urban areas 

N, C, S Arntzen et al (2009) 
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Common name Species Countries (IUCN) Artificial- Terrestrial (IUCN) Zone(s) Reference (Appendix N) 
Marbled newt  Triturus 

marmoratus  
France | Portugal | Spain Arable land | Pastureland | 

Urban areas 
S Arntzen et al (2009) 

Southern marbled 
newt  

Triturus pygmaeus  Portugal | Spain Arable land | Pastureland | Rural 
gardens 

S Arntzen et al (2009) 

Carpathian newt  Lissotriton 
montandoni 

Czech Republic | Germany (introduced) | Poland | 
Romania | Slovakia 

Arable land | Pastureland | Rural 
gardens 

C Arntzen et al (2009) 

Smooth newt  Lissotriton vulgaris Austria | Belgium | Bulgaria | Czech Republic | 
Denmark | Estonia | Finland | France | Germany | 
Greece | Hungary | Ireland | Italy | Latvia | 
Luxembourg | Netherlands | Poland | Romania | 
Slovakia | Slovenia | Sweden | [Switzerland] | 
United Kingdom 

Arable land | Pastureland | 
Plantations | Rural gardens | 
Urban areas 

N, C, S Arntzen et al (2009) 

Palmate newt  Lissotriton 
helveticus 

Belgium | France | Germany | Luxembourg | 
Netherlands | Portugal | Spain | [Switzerland] | 
United Kingdom 

Arable land | Pastureland | 
Plantations | Rural gardens | 
Urban areas 

C, S Arntzen et al (2009) 

Italian newt  Lissotriton italicus Italy Arable land | Pastureland | Rural 
gardens 

S Arntzen et al (2009) 

Bosca's newt  Lissotriton boscai Portugal | Spain Arable land | Pastureland | Rural 
gardens 

S Arntzen et al (2009) 

Corsican fire 
salamander 

Salamandra corsica France None S Miaud et al (2009) 

Ambrosi's cave 
salamander, Spezia 
cave salamander 

Speleomantes 
ambrosii 

Italy None S Andreone et al (2009) 

Monte Albo cave 
salamander, Stefani's 
salamander 

Speleomantes flavus Italy None S Lecis et al (2009) 

Imperial cave 
salamander, Scented 
cave salamander 

Speleomantes 
imperialis 

Italy None S Andreone et al (2009) 

Italian cave 
salamander 

Speleomantes 
italicus 

Italy None S Andreone et al (2009) 

Supramonte cCave 
salamander 

Speleomantes 
supramontis 

Italy None S Andreone et al (2009) 
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Common name Species Countries (IUCN) Artificial- Terrestrial (IUCN) Zone(s) Reference (Appendix N) 
Pyrenean brook 
salamander, Pyrenean 
newt 

Calotriton 
asper/Euproctus 
asper 

France | Spain None S Bosch et al (2009) 

Corsican brook 
salamander, Corsican 
mountain newt 

Euproctus 
montanus 

France None S Miaud et al (2009) 

Luschan’s 
salamander, Lycian 
salamander, Lycian’s 
salamander 

Lyciasalamandra 
luschani/Mertensiell
a luschani 

Greece None S Lymberakis et al 
(2009) 

Spectacled 
salamander 

Salamandrina 
terdigitata 

Italy None S Sindaco et al (2009) 

Italian crested newt Triturus carnifex Austria | Czech Republic | Greece | Hungary | Italy | 
Netherlands (introduced) | Portugal (Azores - 
introduced) | Slovenia | [Switzerland] | United 
Kingdom (introduced). 

Pastureland | Plantations | Rural 
gardens 

C, S Romano et al (2009) 

Danube crested newt Triturus dobrogicus Austria | Bulgaria | Czech Republic | Hungary | 
Romania | Serbia | Slovakia 

Arable land | Pastureland | Rural 
gardens | Urban areas 

C, S Arntzen et al (2009) 

Southern crested 
newt 

Triturus karelinii Bulgaria | Greece |  Arable land | Pastureland | Rural 
gardens | Urban areas 

S Arntzen et al (2009) 
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Table 2:  Anuran amphibians found in the 27 European Union countries including country distribution associations with ‘artificial terrestrial’ habitats as 
defined by IUCN. Also included are the European zones (North, Central, South) in which each species is found. 

Common name Species Countries (IUCN) Artificial- Terrestrial (IUCN) Zone Reference 
Midwife toad  Alytes obstetricans Belgium | France | Germany | Luxembourg | 

Netherlands | Portugal | Spain | [Switzerland] | 
United Kingdom (introduced) 

Arable land | Pastureland | 
Urban areas 

C, S Bosch et al (2009) 

European fire-bellied 
toad  

Bombina bombina Austria | Bulgaria | Czech Republic | Denmark | 
Germany | Greece | Hungary | Latvia | Lithuania | 
Poland | Romania | Slovakia | Slovenia | Sweden 
(reintroduced) | United Kingdom (introduced). 

Arable land | Pastureland | 
Urban areas 

N, C, S Agasyan et al (2009) 

Yellow-bellied toad  Bombina variegata Austria | Bulgaria | Czech Republic | France | 
Germany | Greece | Hungary | Italy | Luxembourg | 
Netherlands | Poland | Romania | Slovakia | 
Slovenia | [Switzerland] | United Kingdom 
(introduced). Regionally extinct in Belgium. 

Arable land | Pastureland | 
Urban areas 

C, S Kuzmin et al (2009) 

Common toad  Bufo bufo Austria | Belgium | Bulgaria | Czech Republic | 
Denmark | Estonia | Finland | France | Germany | 
Greece | Hungary | Italy | Latvia | Lithuania | 
Luxembourg | Netherlands | Poland | Portugal | 
Romania | Slovakia | Slovenia | Spain | Sweden | 
[Switzerland] | United Kingdom 

Arable land | Pastureland | 
Plantations | Rural gardens | 
Urban areas 

N, C, S Agasyan et al (2009) 

Natterjack toad  Epidalea 
calamita/Bufo 
calamita 

Austria | Belgium | Czech Republic | Denmark | 
Estonia | France | Germany | Ireland | Latvia | 
Lithuania | Luxembourg | Netherlands | Poland | 
Portugal | Slovakia | Spain | Sweden | [Switzerland] 
| United Kingdom 

Arable land | Pastureland | Rural 
gardens 

N, C, S Beja et al (2009) 

European green toad  Pseudepidalea 
viridis/Bufo viridis 

Austria | Bulgaria | Czech Republic | Estonia | 
France | Germany | Greece | Hungary | Italy | Latvia 
| Lithuania | Malta | Poland | Romania | Serbia | 
Slovakia | Slovenia | [Regionally extinct: 
Switzerland].  

Arable land | Pastureland | Rural 
gardens | Urban areas 

N, C, S Agasyan et al (2009) 

Painted frog  Discoglossus pictus  France (introduced) | Italy | Malta | Spain 
(introduced) 

Arable land | Pastureland | Rural 
gardens 

S Bosch et al (2009) 

Tyrrhenian painted 
frog 

Discoglossus sardus France | Italy None S Andreone et al (2009) 
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Common name Species Countries (IUCN) Artificial- Terrestrial (IUCN) Zone Reference 
Common tree frog  Hyla arborea Austria | Belgium | Bulgaria | Czech Republic | 

Denmark | France | Germany | Greece | Hungary | 
Italy | Latvia (reintroduced) | Lithuania | 
Luxembourg | Netherlands | Poland | Portugal | 
Romania | Slovakia | Slovenia | Spain | Sweden | 
[Switzerland] 

Arable land | Pastureland | Rural 
gardens | Urban areas 

N, C, S Kaya et al (2009) 

Stripeless tree frog  Hyla meridionalis  France | Italy | Portugal | Spain None S Donaire-Barroso et al 
(2009) 

Sardinian tree frog, 
Tyrrhenian tree frog 

Hyla sarda France | Italy Urban areas S Andreone et al (2009) 

Western spadefoot Pelobates cultripes France | Portugal | Spain None S Beja et al (2009) 
Common spadefoot  Pelobates fuscus Austria | Belgium | Bulgaria | Czech Republic | 

Denmark | Estonia | France | Germany | Hungary | 
Italy | Latvia | Lithuania | Netherlands | Poland | 
Romania |  Slovakia | Slovenia | Sweden. 
[Regionally extinct in Switzerland] 

Arable land | Pastureland | Rural 
gardens | Urban areas 

N, C, S Agasyan et al (2009) 

Eastern spadefoot  Pelobates syriacus  Bulgaria | Greece | Romania |  Arable land | Pastureland | 
Urban areas 

C, S Agasyan et al (2009) 

Common frog  Rana temporaria Austria | Belgium | Bulgaria | Czech Republic | 
Denmark | Finland | France | Germany | Greece | 
Hungary | Ireland | Italy | Luxembourg | 
Netherlands | Poland | Romania | Slovakia | 
Slovenia | Spain | Sweden | [Switzerland] | United 
Kingdom 

Arable land | Pastureland | 
Plantations | Rural gardens | 
Urban areas 

N, C, S Kuzmin et al (2009) 

Moor frog  Rana arvalis Austria | Belgium | Czech Republic | Denmark | 
Estonia | Finland | France | Germany | Hungary | 
Latvia | Lithuania | Netherlands | Romania |  
Slovakia | Slovenia [Regionally extinct in 
Switzerland] 

Arable land | Pastureland | Rural 
gardens | Urban areas 

N, C, S Kuzmin et al (2009) 

Agile frog  Rana dalmatina Austria | Belgium | Bulgaria | Czech Republic | 
Denmark | France | Germany | Greece | Hungary | 
Italy | Luxembourg | Romania | Slovakia | Slovenia 
| Spain | Sweden | [Switzerland] | United Kingdom. 

None N, C, S Kaya et al (2009) 
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Common name Species Countries (IUCN) Artificial- Terrestrial (IUCN) Zone Reference 
Edible frog  Pelophylax 

esculentus/Rana 
esculenta 

Austria | Belgium | Bulgaria | Czech Republic | 
Denmark | Estonia | France | Germany | Hungary | 
Italy | Latvia | Lithuania | Luxembourg | 
Netherlands | Poland | Romania | Slovakia | 
Slovenia | Spain (introduced) | Sweden | 
[Switzerland] | United Kingdom (introduced) 

Arable land | Pastureland | Rural 
gardens | Urban areas 

N, C, S Kuzmin et al (2009) 

Iberian frog Rana iberica Portugal | Spain None S Tejedo et al (2008) 
Pyrenean frog Rana pyrenaica France | Spain None S Bosch et al (2009) 
Marsh frog  Pelophylax 

ridibundus/Rana 
ridibunda 

Austria | Belgium  (introduced) | Bulgaria | Czech 
Republic | Denmark | France | Germany | Greece | 
Hungary |  Latvia | Lithuania | Netherlands | Poland 
| Romania | Slovakia | Slovenia | Spain (introduced) 
| [Switzerland (introduced)] | United Kingdom 
(introduced). Regionally extinct in Estonia. 

Arable land | Pastureland | 
Plantations | Rural gardens | 
Urban areas 

N, C, S Kuzmin et al (2009) 

Pool frog  Pelophylax 
lessonae/Rana 
lessonae 

Austria | Belgium | Czech Republic | Estonia | 
France | Germany | Hungary | Italy | Latvia | 
Lithuania | Luxembourg | Netherlands | Norway | 
Poland | Romania | Slovakia | Slovenia | Spain 
(introduced) | Sweden | [Switzerland] | United 
Kingdom (introduced). 

Arable land | Pastureland | 
Plantations | Rural gardens | 
Urban areas 

N, C, S Kuzmin et al (2009) 

Iberian midwife toad Alytes cisternasii Portugal | Spain Pastureland S Beja et al (2009) 
Mallorcan midwife 
toad 

Alytes muletensis Spain (Baleares) Pastureland S Serra et al (2009) 

Appenine yellow-
bellied toad 

Bombina pachypus Italy Arable land | Pastureland S Andreone et al (2009) 

Iberian painted frog Discoglossus 
galganoi 

Portugal | Spain Arable land | Pastureland S Bosch et al (2009) 

Spanish painted frog Discoglossus 
jeanneae 

Spain Pastureland S Bosch et al (2009) 

Corsican painted frog Discoglossus 
montalentii 

France (Corsica) None S Miaud et al (2009) 

Parsley frog Pelodytes punctatus France | Italy | Portugal | Spain None S Denoel et al (2009) 
Italian tree frog Hyla intermedia Italy | Slovenia | [Switzerland]. Arable land: Urban areas C, S Andreone et al (2009) 
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Common name Species Countries (IUCN) Artificial- Terrestrial (IUCN) Zone Reference 
Balkan water frog Pelophylax 

kurtmuelleri/Rana 
balcanica 

Greece | Italy (Introduced). Pastureland S Uzell et al (2009) 

Epirus water frog Pelophylax 
epeiroticus/Rana 
epeirotica 

Greece Plantations S Uzell et al (2009) 

Greek stream frog Rana graeca Bulgaria | Greece Pastureland S Lymberakis et al 
(2009) 

Italian stream frog Rana italica Italy None S Andreone et al (2009) 
Italian agile frog Rana latastei Italy | Slovenia | [Switzerland]. Plantations C, S Sindaco et al (2009) 
Perez's frog Pelophylax 

perezi/Rana perezi 
France | Portugal | Spain | United Kingdom 
(introduced). 

Arable land | Urban areas C, S Bosch et al (2009) 

Betic midwife toad, 
Southern midwife 
toad 

Alytes dickhilleni Spain Pastureland S Bosch et al (2009) 

Iberian parsley frog Pelodytes ibericus Portugal | Spain Arable land | Pastureland S Bosch et al (2009) 
Graf’s hybrid frog Pelophylax grafi France | Spain Arable land | Pastureland | 

Subtropical/Tropical Heavily 
Degraded Former Forest 

S Tejedo et al (2008) 

Italian pool frog Pelophylax bergeri France | Italy. None S Andreone et al (2009) 
Italian edible frog, 
Italian hybrid frog 

Pelophylax 
hispanicus 

Italy None S Andreone et al (2009) 

Karpathos frog, 
Karpathos water frog 

Pelophylax 
cerigensis 

Greece Arable land S Beerli et al (2009) 

Cretan frog, Cretan 
water frog 

Pelophylax 
cretensis 

Greece Plantations S Beerli et al (2009) 

Levantine frog, 
Leavant water frog 

Pelophylax 
bedriagae 

Cyprus | Greece Arable land | Pastureland S Papenfuss et al (2009) 

American bullfrog Lithobates 
catesbeianus/Rana 
catesbeiana 

Introduced into - Belgium | France | Germany | 
Greece | Italy | Netherlands |Spain | United 
Kingdom 

Arable land | Pastureland | Rural 
gardens | Urban areas 

C, S Santos-Barrera et al 
(2009) 
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1.2. Associations with agricultural habitats 

Agricultural areas are often not good habitats for amphibians (e.g. Loman and Lardner 2006, 2009) 
although farm ponds are clearly important for breeding amphibians. Temporarily flooded areas of 
fields are also important summer habitats for amphibians (Dürr et al. 1999). After leaving permanent 
ponds amphibians may move into wet spots in fields. Such movements are particularly frequent after 
the metamorphosis of juveniles (Berger et al 2003). However, in this habitat they are particularly 
prone to damage due to cultivation activities (Dürr et al. 1999). 

The literature search identified 155 papers that appear to associate amphibians from European 
countries with agricultural habitats. However, many studies either provide no further detail (e.g. on 
habitat uses) or were for pastures or other non arable habitats. 

The IUCN red list data (Table 2) provides information on which species are associated with arable 
habitats and was therefore used to identify those species for which further information might be the 
most useful (Table 3). 

Table 3:  Summary of IUCN data indicating which species are associated with arable land. 

Common name Species Zone(s) Countries 
Fire salamander  Salamandra salamandra C, S 17 
Great crested newt  Triturus cristatus N, C, S 17 
Marbled newt  Triturus marmoratus  S 3 
Southern Marbled Newt  Triturus pygmaeus  S 2 
Carpathian Newt  Lissotriton montandoni C 5 
Smooth newt  Lissotriton vulgaris N, C, S 22 
Palmate Newt  Lissotriton helveticus C, S 8 
Italian Newt  Lissotriton italicus S 1 
Bosca's Newt  Lissotriton boscai S 2 
Danube Crested Newt Triturus dobrogicus C, S 7 
Southern Crested Newt Triturus karelinii S 2 
Midwife toad  Alytes obstetricans C, S 8 
European fire-bellied toad  Bombina bombina N, C, S 15 
Yellow-bellied toad  Bombina variegata C, S 15 
Common toad  Bufo bufo N, C, S 24 
Natterjack toad  Epidalea calamita/Bufo calamita N, C, S 18 
European green toad  Pseudepidalea viridis/Bufo viridis N, C, S 17 
Painted frog  Discoglossus pictus  S 4 
Common tree frog  Hyla arborea N, C, S 21 
Common spadefoot  Pelobates fuscus N, C, S 18 
Eastern spadefoot  Pelobates syriacus  C, S 3 
Common frog  Rana temporaria N, C, S 21 
Moor frog  Rana arvalis N, C, S 15 
Edible frog  Pelophylax esculentus/Rana esculenta N, C, S 21 
Marsh frog  Pelophylax ridibundus/Rana ridibunda N, C, S 18 
Pool frog  Pelophylax lessonae/Rana lessonae N, C, S 20 
Appenine Yellow-bellied Toad Bombina pachypus S 1 
Iberian Painted Frog Discoglossus galganoi S 2 
Italian Tree Frog Hyla intermedia C, S 2 
Perez's Frog Pelophylax perezi/Rana perezi C, S 4 
Betic midwife toad, Southern midwife toad Alytes dickhilleni S 1 
Iberian Parsley Frog Pelodytes ibericus S 2 
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Common name Species Zone(s) Countries 
Graf’s hybrid frog Pelophylax grafi S 2 
Karpathos Frog, Karpathos Water Frog Pelophylax cerigensis S 1 
Levantine Frog, Leavant Water Frog Pelophylax bedriagae S 2 
American bullfrog Lithobates catesbeianus/Rana 

catesbeiana 
C, S 8 

 
According to this data 13 species (2 Caudata and 11 Anura) are found both in arable land and in all 
zones. 

While the above data is helpful in indicating those species that are associated with agricultural 
habitats, the frequency of occurrence varies widely between species. For example, Berger et al (2003) 
in a study of the use of wet spots by amphibians during summer before soil cultivation found the 
following species in order of decreasing abundance: Rana arvalis, Bufo bufo, Bombina bombina, Rana 
kl. esculenta, Bufo viridis, Pelobates fuscus, Hyla arborea. In another study on agricultural land 
Berger et al (1999) ranked the species found in order of dominance (Table 4). 

Table 4:  Frequency of captures of species in a study of an agricultural area in Germany (Berger et 
al 1999) 

Species Dominance (%) 
Pelobates fuscus  65 
Rana arvalis 10 
Triturus cristatus 8 
Triturus vulgaris 5 
Bombina bombina 5 
Bufo viridis 4 
Rana kl. esculenta 2 
Bufo bufo 1 
Bufo calamita  (4 heard over 3 years) 
Hyla arborea (2 heard over 3 years) 

 

1.3. Studies of use of agricultural habitats 

Apart from identifying the species associated with agricultural habitats, it is necessary to have 
information on the use of the habitat in terms of time spent in the habitat and distances moved/home 
range. This should include details of the seasonality of habitat use to determine whether exposure to 
pesticides is likely. 

1.3.1. Movements in agricultural habitats 

The literature search identified 192 studies of the movements of amphibians, a large number of which 
did not relate to studies in Europe (mainly USA, Canada, Australia and Japan). Only 22 of the 
European studies appeared to have been conducted in agricultural habitats. Those with potentially 
useful information are outlined below along with information from other sources found during the 
course of the project (Table 5). 
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Table 5:  Summary of sources of information on movements of amphibians in agricultural areas. 

Species Habitat Notes Reference 
a) Single species studies 
Bufo bufo Pond flanked by pasture and 

arable fields. 
Counts of migrating toads. Hartel and Demeter 

(2005) 
Bufo bufo Agricultural landscape. Mobile guiding fences were 

used to study the spring 
migratory behaviour. Data 
collected included 
morphometric data and timing 
of migration rather than habitat 
use. 

Karl and Grosse (2010) 

Bufo bufo Arable fields. Monitored foraging activities on 
fields. 

Oldham and Swan 
(1992) 

Bufo bufo Study area of about 6 km2 
mainly composed of pasture 
and pine forest. 

Activity and movements 
recorded using mark-recapture 
and thread bobbins. 

Sinsch (1988a) 

Bufo calamita Semi-arid, agricultural 
landscape. 

Radio-tracking study. Distances 
moved. Habitat included crop 
fields. 

Miaud, et al (2000) 

Bufo calamita Landscape of intensive 
agricultural activity. 

Radio-tracking study. Home 
range estimated. Habitat 
included crop fields. 

Miaud. and Sanuy 
(2005) 

Bufo calamita Agricultural area of 200 ha 
including fields of winter 
cereals and pasture. 

Radio-tracking of movements, 
distance moved. 

Oromi et al (2010) 

Bufo calamita Study area of about 8 km2 
composed of sandy gravel 
pits, bare ground, pasture, and 
maize and wheat fields. 

Activity and movements 
recorded using mark-recapture, 
thread bobbins and radio-
tracking. 

Sinsch (1988b) 

Bufo calamita Study area of about 8 km2 
composed of sandy gravel 
pits, bare ground, pasture, and 
maize and wheat fields. 

Radio-tracking and marking 
systems (toe-clipping, 
microchips) used to follow the 
tracks of toads 

Sinsch (1992) 

Bufo viridis Intensively used agricultural 
landscape. 

Monitored the migration to the 
reproduction ponds in spring 
and the migration of juveniles. 

Beckmann et al (2003). 

Hyla arborea Agricultural landscape mostly 
with fields of wheat and corn. 

Harmonic direction finder used 
to track movements, distance 
moved. 

Pellet et al (2006) 

Rana catesbeiana 200ha area containing five 
water bodies, a network of 
ditches, woodlands, crops 
(mainly vineyards), a very 
populated area and wasteland. 

Radio-tracking study of 
movements and home range. 
Crops avoided. 

Berroneau et al (2007) 

Rana temporaria Agricultural area. Radio tracking of activity. No 
data on use of fields, Area 
dominated by wet meadows. 

Seitz et al (1992) 

Rana temporaria Pasture (1.2ha) surrounded by 
intensive agriculture (mostly 
wheat and rye). 

Continuous radio-tracking. Tramontano (1997) 
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Species Habitat Notes Reference 
Triturus cristatus Wheat crop. Observations of movements 

within crop fields using pitfall 
traps mid July to early 
November. 

Cooke 1986 

Triturus cristatus Typical Central European 
agricultural landscape. 

Migration distances of adults 
(photo identification) and 
juveniles (toe clipping) using 
drift fences and pitfall traps. 

Kupfer, A. (1998) 

b) Multiple species studies 
Bombina bombina 
Pelobates fuscus 
Rana arvalis 
Triturus cristatus 

Arable land. Used fence traps to monitor the 
activity of adults during spring 
migration including an 
assessment of coincidence with 
pesticide applications. 

Berger et al (2011a) 

Bufo bufo 
Pelobates fuscus 
Triturus cristatus 

Arable land. Study of movements of adults 
after leaving breeding ponds or 
set-aside areas near water. 

Berger et al (2011b) 

Bufo bufo 
Pelobates fuscus 
Rana arvalis 
Rana temporaria 
Triturus cristatus 
Triturus vulgaris 

Landscape dominated by 
intensively cultivated fields 
(mainly barley). 

Monitored diurnal activity (pit-
fall traps) and velocity in study 
of risk of death on road through 
cultivated area. No details of 
use of agricultural land. 

Hels and Buchwald 
(2001) 

Bufo bufo 
Mesotriton 
alpestris 
Rana arvalis 
Triturus vulgaris 

Tracked in sites described as 
agricultural. 

Drift fences with pitfall traps 
used to determine migration 
distances. One site described as 
agricultural but none of the sites 
appear to include arable with 
transects in open areas mainly 
meadow. 

Kovar et al (2009) 

Rana dalmatina 
Rana temporaria 
Triturus cristatus 

Agricultural landscape. Return rates and long term 
capture history determined by 
implantation of passive 
integrated transponders (PIT) 
and toe-clipping (Rana spp.), 
photo identification of the belly 
pattern (T. cristatus). No details 
of use of arable land. 

Hachtel et al. (2005). 

Triturus alpestris 
(Mesotriton alpestris) 
Triturus vulgaris 

Agricultural landscape. Dispersal of newts determined 
using mark-recapture methods 
and allozyme markers. 

Schmidt et al (2006) 

Triturus cristatus 
Triturus 
marmoratus 

Study area included pasture, 
orchard, arable and hedgerow. 

Radio-tracking study of 
movements. Preferred areas 
with bushes, hedgerows and 
trees. 

Jehle and Arntzen 
(2000) 

Nine species Intensively used agricultural 
landscape. 

Spring migration of amphibians 
was investigated. 

Greulich and 
Pflugmacher (2002) 

 

Information on movements is outlined below on a species by species basis. 

1.3.1.1. Movement information for Bufo bufo 

Oldham and Swan (1992) found that toads (Bufo bufo) with ingested radio transmitters would move 
between 0 and 180m between daily recordings during the active season in spring and summer (but 
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were not tracked during migratory phase). Some were found to forage in arable fields at night up to 
20m from the scrub they took refuge in during daylight. This suggests that total distance moved across 
the fields could be 40m or more. 

Using night counts of migrating toads over two years (Hartel and Demeter 2005), breeding migration 
was found to last 19 to 36 days from mid March. In the study area the pasture land formed a corridor 
between the forest and the pond such that very few migrating toads were found on arable land. The 
furthest recorded toad was 450m from the pond near the forest area. No active toads were found when 
temperature was below 5°C. In periods of intense activity toad density within 10m from the pond was 
0.16 toads/m2 while at 150m distance this was 0.055 toads/m2. 

In a study of migration distances in March to April, maximum recorded movements in agricultural 
areas ranged from 450 to 518m. Maximal distances moved in other habitats ranged from 170-1835m 
(Kovar et al 2009). 

In a study of movements towards the breeding pond (Sinsch et al. 1988a), toads were observed at 70-
240m from the breeding pond and did not move directly towards the spawning site but entered the 
pond from any shore. Some paths deviated and allowed the pond to be approached via a ditch which 
terminated at the pond. Post spawning migration was also monitored with individuals recorded up to 
1.6km from the pond. In May and June migratory behaviour decreased with animals staying in their 
‘home range’ until autumn migration or hibernation. Of 29 toads observed, 23 hibernated at distances 
of 70-420m from the breeding pond while six hibernated in their summer home range 1060-1230m 
from the pond. 

Berger et al (2011b) monitored movements of common toads on arable land using radio-telemetry 
during post breeding movements in August and September. Two types of behaviour were found 
depending on the amount of cover present on the field. Where fields were freshly ploughed, animals 
moved across these quickly, one animal moving 580m in one night. In stubble fields with volunteer 
cereals or rape only or set-aside, small daily movements were observed, often less than 10m. In one 
case an animal using such a field survived the field being ploughed and moved to adjacent set-aside 
land. Where animals remained on arable land, cover was found under plant material, in small mammal 
burrows or cracks under clods of earth. These resting places were often within 35m of non-arable 
areas. Toads tracked using the fluorescent dye method behaved in a similar fashion quickly traversing 
freshly ploughed fields and winter rape to reach areas with dense vegetation. 

1.3.1.2. Movement information for Bombina bombina 

In a study of migration distances in March to April, maximum recorded movement in an agricultural 
area was 167m. Maximal distances moved in other habitats ranged from 160-230m (Kovar et al 2009). 

1.3.1.3. Movement information for Bufo calamita/Epidalea calamita 

Radio-tagged individuals were tracked in barley fields on the way to (end of January to mid- April) 
and from (early April to September) breeding ponds (Miaud et al 2000). Maximum daily distances 
moved ranged from 22m to 577m in spring, and 125m to 353m after breeding. Maximum distances 
moved by a toad in each period were 934m and 4411m respectively. Marginal habitats such as ditches 
with vegetation and stone embankments were used as shelter sites.  

Home range in an area of cereal agriculture was determined in a study by Miaud and Sanuy (2005). 
Median home range area was 0.5 ha (range 0.1-11 ha) during the breeding season (January-April). 
Home range size increased during the post-breeding season (April-September) with a median 
minimum concave polygon of 4.1 ha. Home ranges included crop fields but these were less preferred 
compared to other habitats. Order of habitat preference was stone embankments/ditches with reeds > 



 Amphibians and pesticides 
 

Supporting publications 2012:EN-343 20 
The present document has been produced and adopted by the bodies identified above as author(s). This task has been carried out exclusively 
by the author(s) in the context of a contract between the European Food Safety Authority and the author(s), awarded following a tender 
procedure. The present document is published complying with the transparency principle to which the Authority is subject. It may not be 
considered as an output adopted by the Authority. The European food Safety Authority reserves its rights, view and position as regards the 
issues addressed and the conclusions reached in the present document, without prejudice to the rights of the authors. 
 

heaps of ground and stones > wasteland and ground embankment > crops. While crops represented 
85% of the available habitat, only 43% of the recorded positions were in this habitat. 

In a radio tracking study in a semi-arid agricultural area toads were found to be strictly noturnal 
moving only on nights following moderate to heavy rainfall (Oromi et al 2010). Daytime shelters and 
hibernacula were in areas between crop fields and bordering farm tracks. In spring (March-June) 
males moved an average distance of 341.5m (SD=172.7, range 56-576, N=6). In winter (January – 
March) females moved on average 331m (SD=165.4, range 91-469, N=4) while males moved an 
average of 946.4m (SD=531.0, range 555-1872, N=5). 

In a study of activity during the breeding season (Sinsch 1988b), at the end of the first July calling 
period most males remained within 100m of the breeding site but one moved 340m to a maize field. 
After oviposition, one female was radio-tracked moving at 200-450m/night eventually reaching the 
edge of a wheat field 985m away. 

Male and female toads were tracked between May and September in a study by Sinsch (1992). All 
males remained within the breeding area or close to where they were caught with median and 
maximum movements of 90 and 240m respectively. Females moved larger distances at 200-
500m/night with a migratory range of 1.2 to 2.6km. 

1.3.1.4. Movement information for Bufo viridis 

In an intensively agricultural area green toads migrated to breeding ponds in April while juveniles 
migrated from the breeding pond between mid July and mid October (Beckmann et al. 2003).  

1.3.1.5. Movement information for Hyla arborea 

Harmonic detection finding was used in a study of movements in an agricultural area mostly 
consisting of fields of wheat and corn (Pellet 2006). Most animals did not move more than 40m from 
the release point indicating that this species does not move far from the spawning site during the 
breeding season. During the post breeding migration frogs moved between 18 and 440m from the 
release site during the first night. Of three frogs found after 48 hours, two were in natural meadows 
and one in a corn field but all within 50m of the release point. A further two frogs moved 860m (in 
less than 14h) and 660m (in less than 40h) in the direction of a riparian woodland considered to be the 
post-breeding habitat. 

1.3.1.6. Movement information for Mesotriton alpestris/Triturus alpestris 

In a study of migration distances in March to April, maximum recorded movement in an agricultural 
area was 167m. Maximal distances moved in other habitats ranged from 173-520m (Kovar et al 2009). 

In a study of dispersal of newts in an agricultural landscape (Schmidt et al, 2006), no specific 
movement data was reported but the ponds between which dispersal was monitored were from 270 to 
1800m apart. 

1.3.1.7. Movement information for Pelobates fuscus 

In a study of migration distances in March to April, maximum recorded movements in non agricultural 
areas ranged from 5-30m (Kovar et al 2009). 

Berger et al (2011b) monitored movements of spadefoot toads on arable land using fluorescent dye 
during post breeding movements in August and September. Behaviour of the animals was dependent 
on the amount of cover as for Bufo bufo. Animals released on a seed furrow exhibited rapid directional 
movements of up to 260m at night. A few individuals dug themselves in on the field immediately after 
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release. Animals released on stubble fields with thick vegetation moved smaller distances (mostly less 
than 20m) or dug themselves in. 

1.3.1.8. Movement information for Rana arvalis 

In a study of migration distances in March to April, maximum recorded movement in a non 
agricultural area was 640m (Kovar et al 2009). 

1.3.1.9. Movement information for Rana dalmatina 

In a study of return rates of amphibians (Hachtel et al 2005), two adult males were re-caught at 
different ponds 800 and 920m from their original pond. 

1.3.1.10. Movement infromation for Rana temporaria 

In a study of the movements of the common frog (Rana temporaria) using implantable transmitters the 
daily movement during migration ranged from 0 to 155m (Seitz et al 1992). Frogs were tracked once 
or twice a day, in the morning and evening. Total migration distance from the origin over the course of 
the study ranged from 10 to 460m. No information was provided on the use of fields in an area 
dominated by wet meadows. 

In a study of return rates of amphibians (Hachtel et al 2005), two adult males were re-caught at 
different ponds 925 and 1275m from their original pond. Two females were caught 825 and 860m 
from their original ponds. 

In a study of migration distances in March to April, maximum recorded migration distance in a non 
agricultural area was 520m (Kovar et al 2009). 

Tramontano (1997) used a continuous radio-tracking method (where each frog was located every 3h) 
to determine the fine scale movements in an agricultural area centred on a 1.2ha pasture. Animals were 
tagged in mid-April but continuous tracking took place for one week in mid- to late May in an area of 
200ha when they were considered to be in their summer foraging sites. Of the 12 frogs selected for 
continuous radio-tracking, seven had migrated 220 to 380m from the pasture to other meadow and 
pond habitats. Two had stopped in the surrounding rye fields while the remainder remained in pond 
habitats within the pasture. Of the four remaining frogs for which signals could still be received but 
were not included in the continuous tracking group, three had migrated 500 to 710m from the breeding 
pond and the other spent the tracking period in an underground drainage pipe. Movements occurred in 
27.2% of observations during the tracking period with 69% of movements of less than 2m. Only 5% of 
movements were of 20m or more with the longest movements taking place in rye fields. Of the two 
frogs in this habitat, one had returned to the meadow while the other continued its migration moving a 
further 186m total (148m straight line). Mean length of movements in the rye field was 7.1m in the 
day and 8.7m at night. Corresponding mean distances in meadow habitat were 1.4 and 1.2m 
respectively. 

1.3.1.11. Movement information for Salamandra salamandra 

In a study of migration distances in March to April, maximum recorded migration distance in a non 
agricultural area was 160m (Kovar et al 2009). 

1.3.1.12. Movement information for Triturus cristatus 

In a trapping study on Triturus cristatus in an arable area (Cooke 1986) mature wheat was a preferred 
habitat for adult newts. During the pre-harvest period more newts were trapped on arable land than in 
marsh or wood habitats with 90% of these being adults. Post harvest, significantly fewer captures were 
made on arable land with more caught in marsh wood and hedge due to movements of newtlets 
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(animals up to 64mm in length) which emerged just before harvest. No newtlets were caught on arable 
land.  

In a study of migration of adult and juvenile newts using drift fences and pit fall traps, recaptures were 
made between 24 and 413 days with movements from first capture position ranging from 24 to 1290m 
(Kupfer 1998). 

In a radio-tracking study of newts leaving the breeding pond from late June to the end of July (Jehle 
and Arntzen 2000) distances moved by animals of each sex were determined. Males moved an average 
of 15.6m (SD = 7.48, range 6.6 - 18.8, N = 4) and females moved an average of 36.8m (SD = 33.95, 
range 2.1 - 99.5, N = 9). One sub-adult moved 4.4m. 

In a study of migration distances in March to April, maximum recorded migration distance in an 
agricultural area was 77m. Maximal distances moved in other habitats ranged from 227-249m (Kovar 
et al 2009). 

In a study of migration distances of adults and juveniles in an agricultural area using drift fences and 
pitfall traps re-captures after 24 to 413 days the distance moved ranged from 240-1290m (Kupfer 
1998). One female was found to have moved 950m over extensive arable land. 

Berger et al (2011b) monitored movements of great crested newts on arable land using fluorescent dye 
during post breeding movements in August and September. Seven of ten animals marked sought thick 
vegetation after marking. Six of the animals were placed on a silage maize crop with remaining 
animals placed in seed furrows, or ploughed stubble fields of winter rape or winter wheat. Only two 
animals chose routes in the arable area with trails lost in stubble, the others retreating to thick 
vegetation. No animal moved more than 38m. 

1.3.1.13. Movement information for Triturus marmoratus 

In a radio-tracking study of newts leaving the breeding pond from late June to the end of July (Jehle 
and Arntzen 2000) distances moved by animals of each sex were determined. Males moved an average 
of 39.5m (SD = 43.24, range 4.6 - 145.7, N = 9) and females moved an average of 29.9m (SD = 24.17, 
range 10.3 - 62.2, N = 6). 

1.3.1.14. Movement information for Triturus vulgaris/Lissotriton vulgaris 

In a study of migration distances in March to April, maximum recorded migration distance in an 
agricultural area was 518m. Maximal distances moved in other habitats ranged from 160-455m (Kovar 
et al 2009). 

In a study of dispersal of newts in an agricultural landscape (Schmidt et al, 2006), no specific 
movements data was reported but the ponds between which dispersal was monitored were from 270 to 
1800m apart. 

1.3.2. Proportion of time spent in agricultural habitats 

While several studies have monitored movements in arable habitats, few (e.g. Tramontano 1997) 
contain detailed information with which to assess the fine scale patterns of use as are available for 
birds and mammals. Most of the available information can provide a worst case seasonal indication of 
whether animals may be present but cannot describe in detail the amount of time they may be present 
on the surface of a treated field and hence how much of their food they obtain there, or the potential 
for dermal exposure. This information would of course be painstaking to collect as unlike birds and 
mammals they may not forage every day as food requirements are far lower. Thus, much of the time 
they are tracked, they may be inactive but not on the field, perhaps in other habitats or at field margins. 
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Given this potentially punctuated pattern of risk, interpretation of the information may be problematic 
as the potential risk will depend on the activity state of the animal. It may therefore be necessary to 
make a worst case assessment and assume the animal is on the field for whatever period it spends in 
that habitat (or a high percentile value), rather than make a more realistic assessment of the probability 
that the animal is there at all. 

1.3.3. Timing of terrestrial activity in relation to pesticide applications 

Clearly the risk of exposure depends on the use of habitats treated with pesticides at the time of 
application and a period after this depending on the persistence of the compound or the application of 
subsequent treatments. While the potential coincidence of amphibians and pesticide treatments can be 
predicted using data on the timing of terrestrial activities and pesticide treatments, this is likely to be a 
very approximate estimate given the issues listed above (i.e. patterns of fine scale use of treated areas). 

A recent study (Berger et al. 2011a) used fence traps to monitor migration of adults from winter 
quarters to spawning waters. As part of this study they determined the proportion of the population 
that coincided with soil working and sowing, the application of mineral and organic fertilisers and the 
application of plant protection products and growth regulators. 

They found that herbicide applications to fodder peas, oats, sunflowers and blue lupins sometimes 
coincided with high levels of amphibian activity. For example, in one year 85% of the population of 
spadefoot toads (Pelobates fuscus) were active on the land at the time of an application of herbicide to 
fodder peas, while 20-50% of the population activity of fire-bellied toads (Bombina bombina), moor 
frogs (Rana arvalis) and great crested newts (Triturus cristatus) coincided with the application of 
herbicides to other crops. 

High levels of coincidence of activity of all four species with application of fungicides to winter rape 
were also observed. For other winter cereal crops, only those species active later in the year (spadefoot 
toads and fire-bellied toads) had high levels of coincidence with applications. Average levels of 
activity of greater than 30% of the population were recorded. 

Between 20 and 40% of the populations of the migration on land of these species coincided with the 
application of insecticides to winter rape. In one year, the coincidence of spadefoot toads with such 
applications was almost 90%. Application of insecticides to winter wheat did not overlap with the 
period during which amphibians were migrating to spawning waters. 

Over 50% of the activity of fire-bellied toads coincided with applications of growth regulators to 
winter rye in one year with lower levels of coincidence (up to 25%) for applications to triticale. 
Coincidence of great crested newts and spadefoot toads with applications to winter rye and all three 
species with applications to winter wheat were also around this lower level. 

1.4. Species information 

Information potentially useful for future risk assessments on selected species associated with 
agricultural habitats was collated. The species for which detailed information were selected on the 
basis of their association with arable land, their distribution (e.g. present in all zones) and appearnace 
in studies of the use of agriculural habitats. The selected species were the great crested newt (Triturius 
cristatus), the smooth newt (Lissotriton vulgaris), the common frog (Rana temporaria), the common 
toad (Bufo bufo), the common tree frog (Hyla arborea), the natterjack toad (Hyla arborea) and the 
common spadefoot (Pelobates fuscus). This data can be found in Appendices B to H. 
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1.5. Conclusions on species at risk 

Several European species have been identified which would appear to be at risk from pesticide 
exposure given their presence in agricultural land and dependence on surface water in these 
environments for reproduction. This is confirmed by studies which have identified large proportions of 
the populations of some species at the time of pesticide applications. It seems likely that migratory 
movements in spring would represent a worst case e.g. migrating long distances across fields during 
spring applications. 

2. Assessment of exposure 

Given the life cycles of amphibians it is necessary to assess both aquatic and terrestrial risks to 
pesticides. 

2.1. Aquatic exposure 

Given the similarity in exposure for aquatic phases of amphibians it seems reasonable to use 
information gleaned for fish to assess the risk to amphibians as has been recommended previously. 
The toxicity data collated in this study should be compared with data for fish to develop suitable safety 
margins to deal with any uncertainty caused by the use of fish data as a surrogate for compounds not 
tested on amphibians. 

2.2. Terrestrial exposure 

Assessment of terrestrial exposure is complicated by the various routes of exposure that can occur and 
the relative lack of information available for assessment. These issues were recently reviewed by 
Bruhl et al (2011) and Smith et al (2007). 

2.2.1. Food intake 

Unlike birds and mammals, food intake is less likely to be the major source of exposure given the 
potential for dermal uptake.  

2.2.1.1. Data on food intake for amphibians 

Some information on food intake is available for amphibians, but most, if not all, comes from 
laboratory or controlled conditions and it is uncertain how this can be applied to the field. Larsen 
(1992) reports data from Larsen (1984) where voluntary feeding (and drinking) behaviour of the 
common toad (Bufo bufo) was monitored using video recordings for three 22-23.5h periods in March 
(Table 6). 

Table 6:  Mean measurements of feeding behaviour of common toads (Bufo bufo) fed mealworms 
for three 22-23.5h periods (Larsen 1992). 

Males Females 
Measure Mean Min Max Mean Min Max 
Weight (g) 29.7 26.0 33.0 77.0 60.0 86.0 
Number feeding periods 4.2 2.0 9.0 3.7 3.0 6.0 
Time feeding % 9.0 2.0 30.0 8.8 3.0 24.0 
Mealworms eaten (g) 3.3 0.9 5.0 3.9 2.0 6.3 

 

This data indicates the variability of daily feeding behaviour in terms of food eaten and time spent 
feeding. 
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Other approaches involve estimates of annual energy requirements for a given species. For example 
predicted annual food intake for a 30g male common toad (Bufo bufo) is 34kcal (142.4kJ) based on 
estimates of active days, length of feeding period and observed feeding activity (Larsen 1992). Again, 
it is difficult to translate this to a daily food intake estimate given the variability of feeding behaviour, 
effects of temperature and periods of inactivity and hibernation. 

2.2.1.2. Estimating the food intake of amphibians 

Ideally, estimates of food intake should be based on empirical data for the species concerned. 
However, this information is often not available for the species under consideration and it is necessary 
to estimate energy requirements and food consumption based on body size. While there is a large body 
of information on resting and active metabolic rate for amphibians (e.g. see reviews by Gatten et al, 
1992; Pough et al, 1992; Wells 2007) no information was found in the initial search that would allow 
for assessment of food intake based on energy requirements as is done for birds and mammals 
(http://www.efsa.europa.eu/en/efsajournal/doc/1438.pdf ), or is available for reptiles (Fryday and 
Thompson 2009). The doubly-labelled water technique as used for other groups of vertebrates (birds 
mammals and reptiles) is unsuitable for use with amphibians due to the higher rate of water turnover 
relative to energy expenditure (Speakman 1997). Therefore, unlike the other groups, there is no large 
body of literature on field metabolic rate or daily energy expenditure that can be used to develop 
allometric equations. 

Other approaches include the heart rate technique which has not yet been validated for amphibians, 
and the use of accelerometry. The accelerometry technique for estimating energy expenditure involves 
measuring the body motion of animals having already calibrated the rate of oxygen consumption with 
the magnitude of motion. This approach was recently tested on amphibians by Halsey and White 
(2010). In this study of the cane toad (Bufo marinus) in Australia it was found that mean estimated 
VO2 over the periods recorded was 5.5 times the resting VO2 recorded in the laboratory. However, 
these values were for short periods of deployment of the data loggers amounting to a few hours at 
most. An earlier estimation for this species of 2.5 times resting VO2 (Kearney et al 2008) was based on 
the fact that lizard field metabolic rates ranged from 1.1 to 5.1 times resting metabolic rate. 

In a previous unpublished review of herpetofauna risk assessment (Fryday et al 2004 available at 
http://randd.defra.gov.uk/Default.aspx?Menu=Menu&Module=More&Location=None&Completed=0
&ProjectID=7418 ) it was suggested that estimates of daily energy expenditure based on doubly-
labelled water studies for lizards from Nagy et al (1999) may be suitable for estimating the energy 
requirements of amphibians. This is also the approach taken by the US EPA in their T-HERPS 
Version 1 model (http://www.epa.gov/oppefed1/models/terrestrial/index.htm ). Here the allometric 
equation for food intake of iguanids from Nagy (1987) is used (EQ1). 

EQ1    FI = 0.013(Wt)0.773 (where FI = food ingestion [g/day] 

Alternatively, the more recent equations for daily energy expenditure (DEE) of reptiles presented in 
Fryday and Thompson (2009) (available at http://www.efsa.europa.eu/it/scdocs/doc/13e.pdf ) could be 
used. These estimates of energy requirements must be combined with the information on food energy 
content, food moisture content and assimilation efficiency as used in bird and mammal risk assessment 
to estimate daily food intake. As for reptiles, there is likely to be less available information on 
assimilation efficiency than for other vertebrates. No values of assimilation efficiency for European 
species were found. Those values found to date for other species are listed below. 
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2.2.1.3. Assimilation efficiencies for amphibians 

Assimilation efficiency in southern toads (Bufo terrestris) fed house crickets was 73.70% (Smith 
1976). While gut retention time was significantly longer at 20°C than at 30°C, assimilation efficiency 
was not different over this temperature range. 

The assimilation efficiencies of two African reed frog species when fed on flies (Musca) were 
determined by Grafe et al (1992). Assimilation efficiencies in Hyperolius viridiflavus ommatostictus 
were 85/6% for gravid females, 84.6% for post-reproductive females and 87.7% for males. 
Assimilation efficiencies in at Hyperolius marmoratus taeniatus were 81.4% in juveniles, 84.3% in 
gravid females, 86.3% in post-reproductive females and 84.9% in males. 

The assimilation efficiency of several species fed on mealworms was determined by Dimmitt and 
Ruibal (1980). Three temperatures from 20-30°C were used (Table 7). 

Table 7:  Assimilation efficiencies of amphibian species fed mealworms (Dimmitt and Ruibal 
(1980) 

Temperature during experiments  20°C 25°C 30°C 
Species tested Assimilation efficiency (%) 
Bufo boreas  - - 94 
Bufo cognatus  94 94 94 
Bufo punctatus -  - 92 - 
Scaphiopus intermontanus - 84 - 
Scaphiopus hammondi 94 90 - 
Scaphiopus couchi - 92 95 
 

In another species, the red-backed salamander (Plethodon cinereus) fed on fruit flies, temperature was 
found to affect assimilation efficiency. Assimilation efficiency at 10, 15 and 20°C were 91.4, 85.9 and 
79.8% for males and 89.3, 85.6 and 79.9% for females respectively. 

The effect of food type on assimilation efficiency was shown by Dimmit and Ruibal (1980) when 
Scaphiopus couchi was fed different foods. When fed mealworm larvae, assimilation efficiency was 
92% but when fed adults the assimilation efficiency fell to 69%. When fed alate termites 
(Gnathamitermes perplexus) assimilation efficiency was 89%, but for scarabs (Cyclocephala spp. or 
Phyllophaga spp.) assimilation efficiency was 65-66%. 

2.2.2. Dermal exposure 

The risks to amphibians from dermal exposure to pesticides are higher than other groups due to a) the 
lack of hairs, feathers or scales which may form a partial barrier to exposure and b) the presence of 
specialised structures to enhance absorption (e.g. a vascularised pelvic patch). It can therefore be 
assumed that should amphibians come into contact with a contaminated substrate that at least some 
exposure will occur. A recent review of terrestrial risk (Bruhl et al. 2011) found that while dermal 
exposure and uptake is a significant threat to amphibians, exposure and toxicity studies for terrestrial 
life stages are scarce. 

2.2.2.1. Literature found relating to dermal exposure 

Forty-one references were found in the initial literature search relating to amphibian skin, dermal 
uptake, pesticide effects on transport across the skin and dermal toxicity studies (Table 8). 
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Table 8:  References relating to dermal effects. 

Subject Reference(s) 

Comparative dermal uptake rate of pesticides Shah et al. (1983). 

Comparison of percutaneous transport of pesticides through amphibian and 
mammal skin 

Quaranta et al. (2009). 

Dermal absorption malathion - ventral vs. dorsal skin 
    - pelvic limb 

Willens et al. (2006a). 
Willens et al. (2006b). 

Dermal toxicity (malathion) Baker (1985). 
Henson-Ramsey et al. (2008). 

Dermal toxicity (Pyraclostrobin) Belden et al. (2010). 

Dermal toxicity (glyphosate) Relyea (2005a). 
Xiao et al. (2007a). 
Xiao et al. (2007b). 

Dermal toxicity (ammonium nitrate fertiliser) Oldham et al. (1997). 

Dermal toxicity (aldrin, , DDT, dieldrin, endrin, toxaphene) Ferguson and Gilbert (1967). 

Dermal toxicity (1,3,5-trinitrohexahydro-1,3,5-triazine - not pesticide) Johnson et al. (2004). 

Dermal toxicity (2,4-dinitrotoluene - not pesticide) Johnson et al. (2007). 

Dermal toxicity (2,4-D - percutaneous exposure) Zaffaroni et al. (1986a). 

Dermal toxicity y (MCPA - percutaneous exposure) Zaffaroni et al. (1986b). 

Dermal uptake (aquatic) Venturino et al. (1998). 
Venturino et al. (2001). 

Penetration of non-electrolytes through animal skin Buerger and O'Brien (1965). 

Percutaneous absorption rate (antibiotics) Riviere et al. (1979). 

Pesticide effect on cutaneous absorption of water (methoxychlor) Idehara et al. (2000). 

Pesticide effects on chloride secretion through skin Lippe et al. (1992). 

Pesticide effects on epidermis Fenoglio et al. (2009). 

Pesticide effects on transport across amphibian skin Cassano et al. (2000). 
Cassano et al. (2003). 
Cassano et al. (2006). 
Czyzewska et al. (1983). 

Pesticide induced inhibition of sodium transport in skin Natochin et al. (1986). 
Natochin et al. (1987). 
Pogorzelska et al. (1982). 
Quevedo et al. (1992). 
Salibian (1983). 
Salibian and Marazzo (1995). 

Review of terrestrial risk Bruhl et al. (2011). 
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Subject Reference(s) 

Skin morphology Andreone et al. (1993). 
Bingol-Ozakpinar and 
Murathanoglu (2011). 
Buron et al. (1988). 
Jakubowski (1989). 
Sokolov and Sakulina (1994). 

Tests of potential for avoidance of pesticide contaminated surfaces, uptake of 
pesticide through skin, distribution and elimination of absorbed pesticides. 

Mendez et al. (2009). 

Water seeking response (uptake of water through ventral abdominal skin) Hoffman, J. (2006). 

 

While several studies were found containing data on the dermal toxicity of pesticides to terrestrial 
stages of amphibians, no methods for estimating the dermal exposure were found. Unlike food intake, 
the US EPA T-HERPS model does not take account of dermal exposure due to the lack of information 
necessary for routine assessment.  

2.2.2.2. Dermal exposure studies 

Details of the dermal toxicity studies listed above along with others identified from other sources (e.g. 
Bruhl et al. 2011) are given below (Table 9). 
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Table 9:  Studies of the effects of dermal exposure (treated substrate, direct overspray or ventral application) on survival, behaviour and cholinesterase 
(ChE) inhibition. 

Species Stage (size) Pesticide 
(Formulation/

purity) 

Exposure method Temp. 
(°C) 

Endpoint Dose Effects Reference 

Northern cricket 
frog 

(Acris gryllus) 

NR  
(22mm 
mean) 

Aldrin  
(95%) 

Filter paper 26.7±1.1 
(80±2°F) 

Mortality 3.1-4.7 µg/cm2 36h TL50 (approx. 
dose leading to 50% 

mortality at 36h) 

Ferguson and 
Gilbert (1967) 

Southern cricket 
frog 

(Acris crepitans) 

NR  
(21-25mm 

means) 
 

Aldrin  
(95%) 

Filter paper 26.7±1.1 
(80±2°F) 

Mortality 3.1-11.8 µg/cm2 36h TL50 (approx. 
dose leading to 50% 

mortality at 36h) 

Ferguson and 
Gilbert (1967) 

Fowler’s toad 
(Bufo woodhousei 

fowleri) 

NR  
(20-28mm 

means) 

Aldrin  
(95%) 

Filter paper 26.7±1.1 
(80±2°F) 

Mortality 0.8-157 µg/cm2 36h TL50 (approx. 
dose leading to 50% 

mortality at 36h) 

Ferguson and 
Gilbert (1967) 

Northern leopard 
frog 

(Rana pipiens) 

Adult Aminocarb 
(Matacil 1.4 

OSC) 

Aerial forest spray 
(field) 

Ambient 
(Jun-Aug) 

Behaviour 175 g a.i./ha No significant effect 
on activity 

Bracher and Bider 
(1982) 

Wood frog 
(Rana sylvatica) 

Adult Aminocarb 
(Matacil 1.4 

OSC) 

Aerial forest spray 
(field) 

Ambient 
(Jun-Aug) 

Behaviour 175 g a.i./ha No significant effect 
on activity 

Bracher and Bider 
(1982) 

American toad 
(Bufo americanus) 

Adult Aminocarb 
(Matacil 1.4 

OSC) 

Aerial forest spray 
(field) 

Ambient 
(Jun-Aug) 

Behaviour 175 g a.i./ha Mixed results 
(evidence of both 

increases and 
decreases in activity) 

depending on 
measurement and 

site. 

Bracher and Bider 
(1982) 

American toad 
(Bufo americanus) 

Metamorph 
(c. 0.26g) 

Carbaryl 
(Sevin 22.5%) 

Paper towel - Mortality; 
Feeding 

behaviour; 
Bodyweight 

Saturated with 
2mg a.i./L 

solution (24h 
exposure) 

No mortality 
No effect on feeding 

behaviour 
No effect on growth 

Webber et al. 
(2010) 

Southern cricket 
frog 

(Acris gryllus) 

NR  
(12-15mm, 

0.4g) 

DDT 
(100%) 

Filter paper - Mortality 0.063 mg/cm2 3.3% mortality (after 
36h) 

Boyd et al. (1963) 
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Species Stage (size) Pesticide 
(Formulation/

purity) 

Exposure method Temp. 
(°C) 

Endpoint Dose Effects Reference 

Southern cricket 
frog 

(Acris gryllus) 

NR  
(12-15mm, 

0.4g) 

DDT 
(100%) 

Filter paper - Mortality 0.094 mg/cm2 40% mortality (after 
36h) 

Boyd et al. (1963) 

Southern cricket 
frog 

(Acris gryllus) 

NR  
(12-15mm, 

0.4g) 

DDT 
(100%) 

Filter paper - Mortality 0.126 mg/cm2 62.5% mortality 
(after 36h) 

Boyd et al. (1963) 

Southern cricket 
frog 

(Acris gryllus) 

NR  
(12-15mm, 

0.4g) 

DDT 
(100%) 

Filter paper - Mortality 0.141 mg/cm2 50% mortality (after 
36h) 

Boyd et al. (1963) 

Southern cricket 
frog 

(Acris gryllus) 

NR  
(12-15mm, 

0.4g) 

DDT 
(100%) 

Filter paper - Mortality 0.157 mg/cm2 52.5% mortality 
(after 36h) 

Boyd et al. (1963) 

Southern cricket 
frog 

(Acris gryllus) 

NR  
(16-19mm, 

0.6g) 

DDT 
(100%) 

Filter paper - Mortality 0.471 mg/cm2 80% mortality (after 
36h) 

Boyd et al. (1963) 

Southern cricket 
frog 

(Acris gryllus) 

NR  
(16-19mm, 

0.6g) 

DDT 
(100%) 

Filter paper - Mortality 0.628 mg/cm2 87.5% mortality 
(after 36h) 

Boyd et al. (1963) 

Southern cricket 
frog 

(Acris gryllus) 

NR  
(16-19mm, 

0.6g) 

DDT 
(100%) 

Filter paper - Mortality 0.786 mg/cm2 65.7% mortality 
(after 36h) 

Boyd et al. (1963) 

Southern cricket 
frog 

(Acris crepitans) 

NR  
(21-25mm 

means) 

DDT  
(98%) 

Filter paper 26.7±1.1 
(80±2°F) 

Mortality 9.7-786 µg/cm2 36h TL50 (approx. 
dose leading to 50% 

mortality at 36h) 

Ferguson and 
Gilbert (1967) 

Fowler’s toad 
(Bufo woodhousei 

fowleri) 

NR  
(20-28mm 

means) 

DDT  
(98%) 

Filter paper 26.7±1.1 
(80±2°F) 

Mortality 7.9-786 µg/cm2 36h TL50 (approx. 
dose leading to 50% 

mortality at 36h) 

Ferguson and 
Gilbert (1967) 

Northern cricket 
frog 

(Acris gryllus) 

NR  
(22mm 
mean) 

Dieldrin 
(95%) 

Filter paper 26.7±1.1 
(80±2°F) 

Mortality 4.7-6.3 µg/cm2 36h TL50 (approx. 
dose leading to 50% 

mortality at 36h) 

Ferguson and 
Gilbert (1967) 

Southern cricket 
frog 

(Acris crepitans) 

NR  
(21-25mm 

means) 

Dieldrin 
(95%) 

Filter paper 26.7±1.1 
(80±2°F) 

Mortality 3.1-13.4 µg/cm2 36h TL50 (approx. 
dose leading to 50% 

mortality at 36h) 

Ferguson and 
Gilbert (1967) 
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Species Stage (size) Pesticide 
(Formulation/

purity) 

Exposure method Temp. 
(°C) 

Endpoint Dose Effects Reference 

Fowler’s toad 
(Bufo woodhousei 

fowleri) 

NR  
(20-28mm 

means) 

Dieldrin 
(95%) 

Filter paper 26.7±1.1 
(80±2°F) 

Mortality 1.6-84.8 µg/cm2 36h TL50 (approx. 
dose leading to 50% 

mortality at 36h) 

Ferguson and 
Gilbert (1967) 

Northern cricket 
frog 

(Acris gryllus) 

NR  
(22mm 
mean) 

Endrin  
(98%) 

Filter paper 26.7±1.1 
(80±2°F) 

Mortality 0.3-0.7 µg/cm2 36h TL50 (approx. 
dose leading to 50% 

mortality at 36h) 

Ferguson and 
Gilbert (1967) 

Southern cricket 
frog 

(Acris crepitans) 

NR  
(21-25mm 

means) 

Endrin  
(98%) 

Filter paper 26.7±1.1 
(80±2°F) 

Mortality 0.6-0.9 µg/cm2 36h TL50 (approx. 
dose leading to 50% 

mortality at 36h) 

Ferguson and 
Gilbert (1967) 

Fowler’s toad 
(Bufo woodhousei 

fowleri) 

NR  
(20-28mm 

means) 

Endrin  
(98%) 

Filter paper 26.7±1.1 
(80±2°F) 

Mortality 0.5-1.5 µg/cm2 36h TL50 (approx. 
dose leading to 50% 

mortality at 36h) 

Ferguson and 
Gilbert (1967) 

Emerald glass frog 
(Centrolene 

prosoblepon) 

Juvenile Glyphosate 
(Glyphos 
35.4%) + 

Cosmo Flux 

Overspray 25±2 Mortality 1.97 kg a.e./ha LC1 Bernal et al. 
(2009b) 

Emerald glass frog 
(Centrolene 

prosoblepon) 

Juvenile Glyphosate 
(Glyphos) + 
Cosmo Flux 

Overspray 25±2 Mortality 4.5 kg a.e./ha LC50 Bernal et al. 
(2009b) 

Banded robber frog 
(Pristimantis 

taeniatus) 

Adult Glyphosate 
(Glyphos) + 
Cosmo Flux 

Overspray 25±2 Mortality 1.93 kg a.e./ha LC1 Bernal et al. 
(2009b) 

Banded robber frog 
(Pristimantis 

taeniatus) 

Adult Glyphosate 
(Glyphos) + 
Cosmo Flux 

Overspray 25±2 Mortality 5.6 kg a.e./ha LC50 Bernal et al. 
(2009b) 

Banded robber frog 
(Pristimantis 

taeniatus) 

Adult Glyphosate 
(Glyphos) + 
Cosmo Flux 

Overspray 25±2 Mortality 1.93 kg a.e./ha LC1 Bernal et al. 
(2009b) 

Banded robber frog 
(Pristimantis 

taeniatus) 

Adult Glyphosate 
(Glyphos) + 
Cosmo Flux 

Overspray 25±2 Mortality 5.6 kg a.e./ha LC50 Bernal et al. 
(2009b) 
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Species Stage (size) Pesticide 
(Formulation/

purity) 

Exposure method Temp. 
(°C) 

Endpoint Dose Effects Reference 

Common lesser 
toad 

(Rhinella 
granulosa) 

Juvenile Glyphosate 
(Glyphos) + 
Cosmo Flux 

Overspray 25±2 Mortality 6.5 kg a.e./ha LC50 Bernal et al. 
(2009b) 

Daudin’s tree frog 
(Scinax ruber) 

Juvenile Glyphosate 
(Glyphos) + 
Cosmo Flux 

Overspray 25±2 Mortality 0.32 kg a.e./ha LC1 Bernal et al. 
(2009b) 

Daudin’s tree frog 
(Scinax ruber) 

Juvenile Glyphosate 
(Glyphos) + 
Cosmo Flux 

Overspray 25±2 Mortality 7.3 kg a.e./ha LC50: Bernal et al. 
(2009b) 

South-American 
crested toad 

(Rhinella 
typhonius) 

Juvenile Glyphosate 
(Glyphos) + 
Cosmo Flux 

Overspray 25±2 Mortality 1.56 kg a.e./ha LC1 Bernal et al. 
(2009b) 

South-American 
crested toad 

(Rhinella 
typhonius) 

Juvenile Glyphosate 
(Glyphos) + 
Cosmo Flux 

Overspray 25±2 Mortality 14.8 kg a.e./ha LC50 Bernal et al. 
(2009b) 

Tungara frog 
(Engystomops 

pustulosus) 

Juvenile Glyphosate 
(Glyphos) + 
Cosmo Flux 

Overspray 25±2 Mortality 7.02 kg a.e./ha LC1 Bernal et al. 
(2009b) 

Tungara frog 
(Engystomops 

pustulosus) 

Juvenile Glyphosate 
(Glyphos) + 
Cosmo Flux 

Overspray 25±2 Mortality 19.6 kg a.e./ha LC50 Bernal et al. 
(2009b) 

Cane toad 
(Rhinella marina) 

Juvenile Glyphosate 
(Glyphos) +  
Cosmo Flux 

Overspray 25±2 Mortality 5.08 kg a.e./ha LC1 Bernal et al. 
(2009b) 

Cane toad 
(Rhinella marina) 

Juvenile Glyphosate 
(Glyphos) +  
Cosmo Flux 

Overspray 25±2 Mortality 22.8 kg a.e./ha LC50 Bernal et al. 
(2009b) 
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Species Stage (size) Pesticide 
(Formulation/

purity) 

Exposure method Temp. 
(°C) 

Endpoint Dose Effects Reference 

Yellow-striped 
poison frog 

(Dendrobates 
truncatus) 

Adult Glyphosate 
(Glyphos) + 
Cosmo Flux 

Overspray 25±2 Mortality >7.38 kg a.e./ha LC1 Bernal et al. 
(2009b) 

Yellow-striped 
poison frog 

(Dendrobates 
truncatus) 

Adult Glyphosate 
(Glyphos) + 
Cosmo Flux 

Overspray 25±2 Mortality >7.38 kg a.e./ha LC50 Bernal et al. 
(2009b) 

Wood frog 
(Rana sylvatica) 

Juvenile 
(338±11 mg) 

Glyphosate 
(Roundup) 

Overspray - Mortality 1.6 mg a.i./m2 68% mortality  
(after 24 h) 

Relyea (2005a) 

Woodhouse’s toad 
(Bufo woodhousii) 

Juvenile 
(471±40mg) 

Glyphosate 
(Roundup) 

Overspray - Mortality 1.6 mg a.i./m2 86% mortality  
(after 24 h) 

Relyea (2005a) 

Gray tree frog 
(Hyla versicolor) 

Juvenile 
(425±26mg) 

Glyphosate 
(Roundup) 

Overspray - Mortality 1.6 mg a.i./m2 82% mortality  
(after 24 h) 

Relyea (2005a) 

Northern slimy 
salamander 
(Plethodon 
glutinosus) 

Adult Malathion 
(25% WP) 

Filter paper 15 Behaviour 
ChE inhibition 

Digestive 
efficiency 

3 x 5.6 kg/ha 
one week apart 

No behavioural effect 
(response to prey, 
disturbance and 

endurance/ 
coordination) 

34% ChE inhibitions 
No significant effect 

on digestion 

Baker (1985) 
 

Eastern red-backed 
salamander 
(Plethodon 
cinereus) 

Adult Malathion 
(25% WP) 

Filter paper 15 Behaviour 
ChE inhibition 

2 x 2.24–8.97 
kg/ha  

one week apart 

No behavioural 
effects 

No significant 
inhibition of ChE 

activity 

Baker (1985) 
 

Northern slimy 
salamander 
(Plethodon 
glutinosus) 

Adult Malathion 
(25% WP) 

Sprayed forest floor 
(field) 

Ambient 
(May-Aug) 

Abundance 
ChE inhibition 

10 x 5.6 kg/ha 
one week apart 

No effect on 
abundance or ChE 

inhibition 

Baker (1985) 
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Species Stage (size) Pesticide 
(Formulation/

purity) 

Exposure method Temp. 
(°C) 

Endpoint Dose Effects Reference 

Tiger salamander 
(Ambystoma 

tigrinum) 

Adult 
(75-104g) 

Malathion 
(96.5%) 

Soil 20 ChE inhibition 50 µg/cm2,  
1d exposure 

50–65% ChE 
inhibition 

No overt symptoms 
(lethargy, tremors, 

decreased 
responsiveness, 

anorexia) 

Henson-Ramsey 
et al. (2008) 

Tiger salamander 
(Ambystoma 

tigrinum) 

Adult 
(75-104g) 

Malathion 
(96.5%) 

Soil 20 ChE inhibition 50 µg/cm2,  
2d exposure 

50–65% ChE 
inhibition 

No overt symptoms 
(lethargy, tremors, 

decreased 
responsiveness, 

anorexia) 

Henson-Ramsey 
et al. (2008) 

Tiger salamander 
(Ambystoma 

tigrinum) 

Adult 
(75-104g) 

Malathion 
(96.5%) 

Soil 
(dermal)  
+dietary 

(earthworm) 

20 ChE inhibition 50 µg/cm2,  
1d exposure  + 

2g earthworm at 
1.1ppm  

(range 0.98-1.5) 

50–65% ChE 
inhibition 

No overt symptoms 
(lethargy, tremors, 

decreased 
responsiveness, 

anorexia) 

Henson-Ramsey 
et al. (2008) 

Tiger salamander 
(Ambystoma 

tigrinum) 

Adult 
(75-104g) 

Malathion 
(96.5%) 

Soil 
(dermal)  
+dietary 

(earthworm) 

20 ChE inhibition 100 µg/cm2,  
2d exposure  + 

2g earthworm at 
1.1ppm  

(range 0.98-1.5) 

90% ChE inhibition 
No overt symptoms 
(lethargy, tremors, 

decreased 
responsiveness, 

anorexia) 

Henson-Ramsey 
et al. (2008) 

Woodhouse’s toad 
(Bufo woodhousii) 

Adult Malathion 
(96.5%) 

Ventral application 20-22 Mortality 0.0011 mg/g 0% mortality Taylor et al. 
(1999) 

Woodhouse’s toad 
(Bufo woodhousii) 

Adult Malathion 
(96.5%) 

Ventral application 20-22 Mortality 0.011 mg/g 40% mortality Taylor et al. 
(1999) 
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Species Stage (size) Pesticide 
(Formulation/

purity) 

Exposure method Temp. 
(°C) 

Endpoint Dose Effects Reference 

Great Plains toad 
(Bufo cognatus) 

Juvenile Propiconazole 
+ 

trifloxystrobin 
(Stratego) 

Overspray 26±1 Mortality 0.11+0.11  
µg a.i./cm2 

(0.1 x app. rate) 

0% mortality (after 
72 h) 

Belden et al. 
(2010) 

Great Plains toad 
(Bufo cognatus) 

Juvenile Propiconazole 
+ 

trifloxystrobin 
(Stratego) 

Overspray 26±1 Mortality 1.1+1.1  
µg a.i./cm2 

(1 x app. rate) 

7% mortality (after 
72 h) 

Belden et al. 
(2010) 

Great Plains toad 
(Bufo cognatus) 

Juvenile Propiconazole 
+ 

trifloxystrobin 
(Stratego) 

Overspray 26±1 Mortality 11+11  
µg a.i./cm2 

(10 x app. rate) 

90% mortality (after 
72 h) 

Belden et al. 
(2010) 

Great Plains toad 
(Bufo cognatus) 

Juvenile Propiconazole 
+ azoxystrobin 

(Quilt) 

Overspray 26±1 Mortality 0.13+0.076  
µg a.i./cm2 

(0.1 x app. rate) 
 

4% mortality (after 
72 h) 

Belden et al. 
(2010) 

Great Plains toad 
(Bufo cognatus) 

Juvenile Propiconazole 
+ azoxystrobin 

(Quilt) 

Overspray 26±1 Mortality 1.3+0.76  
µg a.i./cm2 

(1 x app. rate) 

22% mortality (after 
72 h) 

Belden et al. 
(2010) 

Great Plains toad 
(Bufo cognatus) 

Juvenile Propiconazole 
+ azoxystrobin 

(Quilt) 

Overspray 26±1 Mortality 13+7.6  
µg a.i./cm2 

(10 x app. rate) 

17% mortality (after 
72 h) 

Belden et al. 
(2010) 

Great Plains toad 
(Bufo cognatus) 

Juvenile Pyraclostrobin 
(Headline) 

Overspray 26±1 Mortality 0.22µg a.i./cm2 
(0.1 x app. rate) 

7% mortality (after 
72 h) 

Belden et al. 
(2010) 

Great Plains toad 
(Bufo cognatus) 

Juvenile Pyraclostrobin 
(Headline) 

Overspray 26±1 Mortality 2.2 µg a.i./cm2 
(1 x app. rate) 

67% mortality (after 
72 h) 

Belden et al. 
(2010) 

Great Plains toad 
(Bufo cognatus) 

Juvenile Pyraclostrobin 
(Headline) 

Overspray 26±1 Mortality 22 µg a.i./cm2 
(10 x app. rate) 

100% mortality (after 
72 h) 

Belden et al. 
(2010) 

Southern cricket 
frog 

(Acris crepitans) 

NR  
(21-25mm 

means) 

Toxaphene 
(100% 

chlorinated 
camphenes) 

Filter paper 26.7±1.1 
(80±2°F) 

Mortality 7.9-84.8 µg/cm2 36h TL50 (approx. 
dose leading to 50% 

mortality at 36h) 

Ferguson and 
Gilbert (1967) 
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Species Stage (size) Pesticide 
(Formulation/

purity) 

Exposure method Temp. 
(°C) 

Endpoint Dose Effects Reference 

Fowler’s toad 
(Bufo woodhousei 

fowleri) 

NR  
(20-28mm 

means) 

Toxaphene 
(100% 

chlorinated 
camphenes) 

Filter paper 26.7±1.1 
(80±2°F) 

Mortality 8.5-786 µg/cm2 36h TL50 (approx. 
dose leading to 50% 

mortality at 36h) 

Ferguson and 
Gilbert (1967) 
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Xiao et al (2007a,b) also demonstrated effects of dermal exposure to glyphosate on heart activity and 
nerve impulse generation and conduction of Bufo gargarizans. Zaffaroni et al. (1986a) determined the 
LT50 for adult newts (Triturus cristatus carnifex) percutaneously exposed using solutions of 2,4-D (as 
Agroxone 5, 37% a.i.) at 18±2°C. Male newts (6.6cm SVL, 5.7g) exposed to 50-150ppm solutions had 
LT50 values of 440-14h. Females (7.5-7.6cm, 9.4g) exposed to 75 and 125ppm solutions had LT50 
values of 132 and 52h respectively. In a similar study (Zaffaroni et al. 1986b), the effects of MCPA 
(as Agroxone 3, 25% a.i.) were tested under the same conditions. Male newts (7.1-7.3cm SVL, 7.1-
7.6g) exposed to 1600 and 3200ppm solutions had LT50 values of 35 and 17h respectively. Females 
(7.5-7.6cm, 9.0-10.1g) exposed to 1600 and 3200ppm solutions had LT50 values of 45.5 and 21h 
respectively. 

2.2.2.3. Estimating dermal exposure 

Estimation of dermal uptake is complex compared to dietary exposure and depends on; 

• surface area in contact with the contaminated substrate/medium 

• water potential of the animal and substrate/medium  

• physical properties of the chemical (e.g. molecular size) 

• permeability of the skin. 

Willens et al. (2006a,b) determined the absorption of malathion 14C by anuran skin in two studies 
using different methods and tissues. In the first (Willens 2006a), skin samples taken from the dorsal 
and ventral areas of bullfrogs (Rana catesbeiana) and three marine toads (Bufo marinus) were tested 
in two-compartment Teflon flow-through diffusion cells perfused with modified amphibian Ringer’s 
solution. Mean uptake through dorsal and ventral skin by bullfrogs was 68.51 and 81.38% 
respectively. The corresponding values for marine toads were 76.77 and 82.75%.  

In a second study, the uptake of radio-labelled malathion was tested using the harvested perfused 
anuran pelvic limb (HPAPL) model. This method has the advantage of maintaining integrity of the 
skin from the pelvic limb, including the intact capillary network. Here, mean total absorption was 
45.6±5.6% of the dose administered. 

Birge et al. (2000) provides a formula (from Feder and Burggren 1992) for calculating the rate of 
uptake of a dissolved contaminant based on the assumption that it will move into the animal at the 
same rate as water is absorbed and is at the same concentration as the pore water or soil concentration. 

Where empirical data is not available, allometric equations exist for estimating the surface area of 
amphibians. For example, equations are avaialble for ‘all frogs’ (Hutchinson et al. 1968) or 
salamanders (Whitford and Huthinson 1967). Estimates are reviewed in Talbot and Feder (1992) 
which also provides methods (based on data for bullfrogs) for estimating the area of different parts of 
the skin (e.g. dorsal, ventral thigh including pelvic patch) that may allow estimation of say overspray 
exposure or surface contact. 

2.2.3. Inhalation 

No information was found specific to the assessment of inhalation exposure for amphibians. 

2.2.4. Soil intake 

No information was found specifically for amphibians but assessments for other groups feeding on soil 
invertebrates based on food intake would appear to be suitable for amphibians. For example, Beyer et 



 Amphibians and pesticides 
 

Supporting publications 2012:EN-343 38 
The present document has been produced and adopted by the bodies identified above as author(s). This task has been carried out exclusively 
by the author(s) in the context of a contract between the European Food Safety Authority and the author(s), awarded following a tender 
procedure. The present document is published complying with the transparency principle to which the Authority is subject. It may not be 
considered as an output adopted by the Authority. The European food Safety Authority reserves its rights, view and position as regards the 
issues addressed and the conclusions reached in the present document, without prejudice to the rights of the authors. 
 

al. (1994) estimated that soil ingestion rate in box turtles and Eastern painted turtles were 4.5% and 
5.9% of the diet respectively. 

2.2.5. Avoidance 

Six studies were found that addressed avoidance and pesticides in amphibians. Three of these (Pauli et 
al. 1999, Wojtaszek et al 2004, 2005) referred to effects of exposure of tadpoles to pesticide 
formulations on the ‘avoidance reaction’ to a negative stimulus (prodding) rather than avoidance of 
pesticide contaminated habitats. The remaining three addressed avoidance of contaminated 
environments under laboratory conditions.  

Gertzog et al (2011) determined the avoidance response of adult eastern red-backed salamanders 
(Plethodon cinereus) to a filter paper substrate contaminated with one of three formulations at 1%, 
10% or 100% of the normal application rate. The tested formulations were Spectracide Brush Killer  
(9.74% 2,4-D + 4.78%Dichlorprop-p  + 1.65% Dicamba + surfactant), Bayer Advanced Brushkiller 
Plus (8.8% Triclopyr + surfactant) and Roundup Weed and Grass Killer Concentrate Plus 
(18%Glyphosate isopropylamine salt + 0.73% Diquat dibromide + POEA). Salamanders avoided all 
formulations applied at full rate and Bayer Advanced Bruskiller and Roundup at 10% of the 
application rate. No formulation was avoided at 1% of the application rate. 

Takahashi (2007) investigated the effects of contamination of potential oviposition sites with the 
formulation Roundup Weed and Grass Killer (18% Glyphosate isopropylamine salt + Diquat 
dibromide + 0.73% POEA) on the behaviour of the gray treefrog complex (Hyla versicolor and Hyla 
chrysoscelis). Frogs were found to avoid water treated at 2.4mg a.e./L when selection oviposition sites 
although it is unlikely that such a concentration would be encountered frequently. 

Mendez et al (2009) exposed adult American toads (Bufo americanus) to soil contaminated with 
technical atrazine (99.2%) at field relevant concentrations (based on measured residues). These 
represented concentrations immediately after application and the lower levels found 50 days later. The 
toads did not show any avoidance of the treated soil. 

Other studies have been made of the avoidance of nitrate fertilisers by amphibians. Egea-Serrano et al 
(2008) tested the avoidance of ammonium chloride, isolated or combined with sodium nitrite and 
sodium nitrate, in aquatic habitat by Pelophylax perezi froglets. Nitrogen contaminated treatments 
were not avoided although significant inter-individual variation in avoidance was observed. 

Gaglione et al, (2011) tested the avoidance of urea contaminated substrates by red-backed salamanders 
(Plethodon cinereus). They found avoidance on both filter paper and soil substrates for this species 
although the response was often not clear until 60 to 120 minutes of exposure. 

Marco et al, (2001) investigated the avoidance of urea contaminated paper towel substrate by three 
forest dwelling species (Plethodon vehiculum, Rhyacotriton variegatus, and Taricha granulosa). In 
this study all three species demonstrated avoidance of substrate treated with urea at a rate of 225 kg 
N/ha. In a similar study of the response of Triturus boscai to an ammonium nitrate contaminated filter 
paper substrate (Ortiz-Santaliestra et al. 2005) found a concentration related avoidance response. 

However, while Hatch et al (2001) found that newly metamorphosed western toads (Bufo boreas) and 
cascades frogs (Rana cascadae) avoided paper towels contaminated with urea fertiliser, they did not 
avoid potentially lethal concentrations when applied to soil substrates. Juvenile long-toed salamanders 
(Ambystoma macrodactylum) also failed to avoid urea contaminated soil. 

These results indicate that while amphibians can avoid some pesticide or fertiliser applications under 
certain conditions, the response seems to be mixed depending on the species, substrate and toxicant. It 
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is also likely that the response will be affected by constituents of formulations other than the active 
ingredient. Given this, it would seem safer to assume that treated areas are not avoidede by amphibians 
unless specific information is available for the species/contaminant/substrate system under 
consideration. 

2.3. Conclusions on assessment of exposure 

Food intake can be estimated based on published data for the species of concern or by estimating food 
requirements as is done for birds and mammals by using allometric equations for reptiles. However, 
the feeding pattern of amphibians is far more variable than for birds and mammals where small species 
must usually feed every day. This makes it far more difficult to establish a daily food intake value or 
determine how likely the animals is to feed while contaminated food is available. 

Dermal exposure is likely to be a major route of exposure due to the use of skin for respiration and 
water uptake and the potentially high rate of absorption of contaminants. However, there are as yet no 
methods that have been developed to assess this risk for amphibians in the natural environment. For 
effective risk assessment for this group there is an urgent need for further research in this area. 

Even less information is available for other routes of exposure such as soil ingestion or inhalation 
although methods used for other small vertebrates to assess soil ingestion are likely to be suitable. 
While avoidance may have the potential to reduce exposure the evidence for this is mixed and would 
need to be assessed on case by case basis. 

3. Toxicity of pesticides to amphibians 

An initial search of the US EPA ECOTOX database for LC50 data for amphibians was conducted to 
identify data already available. Data for pesticides in the search results by identifying data for 
compounds found the electronic Pesticide Manual (15th Edition). Thus the data contained data for not 
only pesticides but also some compounds from other uses that are present in pesticides (e.g, CuSO4 
and HgCl2). The results of the literature search and other sources (e.g. Sparling et al. 2010) were also 
examined to check for further data.  

3.1. Aquatic toxicity (LC50) 

Some of LC50 data downloaded from the ECOTOX database were found to be incorrect or unsuitable 
as follows: 

Table 10:  Summary of issues found in downloaded ECOTOX LC50 data for amphibians. 

Original source of data Issue 
Bernardini et al (1996) Some data listed as for ‘MCPA’ was for another 

compound. 
Chandurkar et al (1978) Data listed data for Toxaphene (Camphechlor) was 

for mosquito larvae not amphibians (bullfrogs). 
Hall and Kolbe (1980) Data listed for fenthion and parathion for bullfrogs 

was actually fact an LD50 for ducklings fed exposed 
tadpoles. 

Howe et al. (1998) Some data retrieved in an amphibian search for 
alachlor and atrazine was for fish (channel catfish, 
rainbow trout). 

Lajmanovich et al. (2003b) Some data for glyphosate isopropylamine (Glyfos) 
and snouted treefrog tadpoles could not be found in 
the paper. 
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Relyea, R.A. (2005b) Some data for LC50 values that include the effect of 
predatory stress are included in the ECOTOX data 
but it was felt better to omit these. 

Zaffaroni et al. (1978) Data for Maneb (Maneb 80) and Triturus cristatus 
described as LC50 is in fact the concentrations at 
which LT50 was measured (not LC50s). 

 

After removing this data some 2124 LC50 values remained. Due to these issues, some of which were 
found early on in the collation of the data, it was decided as far as possible to check all of the data 
against the original source where this could be obtained. All values were assessed to determine if any 
further data should be omitted. Reasons for omission included: 
 

• test material not defined (e.g. formulation or technical material), 

• formulation data with no % a.i. information,  

• lack of replication (animals per dose), 

• no information on number of dose levels used. 

In some cases where no detailed information on number of dose levels was found, but a standard 
method was used or other information indicated that sufficient doses were likely to have been used, 
the studies were accepted. In some cases the source language allowed the values to be checked but 
other details of the study could not be extracted. These values were also excluded. In total 737 values 
were omitted leaving 1387 LC50 values. These were divided into tables depending on test period 
duration (24h, 48h, 72h, 96h and ‘all other durations’). 

The selected data for 96h studies is shown in Table 11. Data for other standard test durations (24, 48 
and 72h) are shown in Appendices I to L. The data that was omitted is shown in Appendix M along 
with the reasons they were not included. 
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Table 11:  96h LC50 data for amphibians. 

 
CAS Pesticide name % 

a.i. 
Test material Species Stage Temp. 

(°C) 
Test 
type 

Dura
tion 
(h) 

LC50 
(mg/L) 

LC50 
based on 

Reference Data 
line 

94757 2,4-D 99 Technical Rhinella 
arenarum 

Embryos 20±2 Renewal 96 9.06 Active 
ingredient 

Aronzon et al 
(2011) 

1323 

94757 2,4-D (79.7
g/100
cm3 
a.e.) 

Formulation Rhinella 
arenarum 

Embryos 20±2 Renewal 96 3.36 Active 
ingredient 

Aronzon et al 
(2011) 

1324 

94757 2,4-D 99 Technical Xenopus laevis Embryos 24-26 Renewal 96 >270 Active 
ingredient 

Morgan et al 
(1996) 

1325 

94757 2,4-D 99 Technical Xenopus laevis Embryos 24-26 Renewal 96 254 Active 
ingredient 

Morgan et al 
(1996) 

1326 

1929733 2,4-D 62.5 Technical Bufo 
woodhousei 
fowleri 

Tadpoles 15 Static 96 >10 Active 
ingredient 

Mayer and 
Ellersieck 
(1986) 

1330 

94757 2,4-D 99 Technical Rhinella 
arenarum 

Tadpoles 20±2 Renewal 96 13.49 Active 
ingredient 

Aronzon et al 
(2011) 

1331 

94757 2,4-D (79.7
g/100
cm3 
a.e.) 

Formulation Rhinella 
arenarum 

Tadpoles 20±2 Renewal 96 3.01 Active 
ingredient 

Aronzon et al 
(2011) 

1332 

94804 2,4-D Butyl 79.7 Formulation Rhinella 
arenarum 

Tadpoles 20±1 Static 96 3.6 Active 
ingredient 

Perez-Coll and 
Herkovits 
(2006) 

1333 

2008391 2,4-D-
dimethylammon
ium 

NR Technical Pseudacris 
triseriata 

Tadpoles 15.5±0.5 Static 96 100 Active 
ingredient 

Sanders 
(1970) 

1337 

504245 4-
Aminopyridine 

NR Technical Rana 
sphenocephala 

Larvae 16 Static 96 2.4 Active 
ingredient 

Marking and 
Chandler 
(1981) 

1339 
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CAS Pesticide name % 
a.i. 

Test material Species Stage Temp. 
(°C) 

Test 
type 

Dura
tion 
(h) 

LC50 
(mg/L) 

LC50 
based on 

Reference Data 
line 

30560191 Acephate 97 Technical Ambystoma 
gracile 

Larvae 22 Renewal 96 8816 Active 
ingredient 

Geen et al 
(1984) 

1340 

34256821 Acetochlor 50 Formulation Bufo bufo 
gargarizans 

Tadpoles 22±2 Renewal 96 1.32 Active 
ingredient 

Yin et al 
(2008) 

1342 

107028 Acrolein 0.960
8 

Formulation Rhinella 
arenarum 

Larvae 20-22 Renewal 96 0.023 Active 
ingredient 

Venturino et al 
(2007) 

1343 

107028 Acrolein NR (Technical) Xenopus laevis Tadpoles 17.2 
(16.5-
18.4) 

Flow-
through 

96 0.007 Active 
ingredient 

Holcombe et 
al (1987) 

1344 

107131 Acrylonitrile NR Technical 
(Analytical 
grade) 

Bufo bufo 
gargarizans 

Tadpoles 21±1 Flow-
through 

96 11.26 Active 
ingredient 

Zhang et al 
(1996) 

1345 

107131 Acrylonitrile NR Technical 
(Analytical 
grade) 

Bufo bufo 
gargarizans 

Tadpoles 21±1 Flow-
through 

96 11.94 Active 
ingredient 

Zhang et al 
(1996) 

1346 

15972608 Alachlor 99 Technical Xenopus laevis Embryos 22-26 Static-
renewal 

96 6.1 Active 
ingredient 

Osano et al. 
(2002b) 

1347 

15972608 Alachlor 43 Formulation Bufo 
americanus 

Larvae 22±1.0 Static 96 3.3 Active 
ingredient 

Howe et al. 
(1998) 

1348 

15972608 Alachlor 43 Formulation Bufo 
americanus 

Larvae 22±1.0 Static 96 3.9 Active 
ingredient 

Howe et al. 
(1998) 

1349 

15972608 Alachlor 43 Formulation Rana pipiens Larvae 22±1.0 Static 96 11.5 Active 
ingredient 

Howe et al. 
(1998) 

1350 

15972608 Alachlor 43 Formulation Rana pipiens Larvae 22±1.0 Static 96 3.5 Active 
ingredient 

Howe et al. 
(1998) 

1351 

1646884 Aldoxycarb 98 Technical 
(Reference 
grade) 

Xenopus laevis Blastula 23±1 Renewal 96 >100 Active 
ingredient 

Fort et al 
(1999b) 

1352 

1646884 Aldoxycarb 98 Technical 
(Reference 
grade) 

Xenopus laevis Blastula 23±1 Renewal 96 >100 Active 
ingredient 

Fort et al 
(1999b) 

1353 
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CAS Pesticide name % 
a.i. 

Test material Species Stage Temp. 
(°C) 

Test 
type 

Dura
tion 
(h) 

LC50 
(mg/L) 

LC50 
based on 

Reference Data 
line 

309002 Aldrin 90 Technical Bufo 
woodhousei 
fowleri 

Tadpoles 16 Static 96 0.068 Active 
ingredient 

Mayer and 
Ellersieck 
(1986) 

1354 

309002 Aldrin NR Technical Bufo 
woodhousei 
fowleri 

Tadpoles 15.5±0.5 Static 96 0.15 Active 
ingredient 

Sanders 
(1970) 

1355 

2032599 Aminocarb 75 Technical Rana clamitans Tadpoles 21±1 Static 96 118 Active 
ingredient 

Lyons et al 
(1976) 

1356 

33089611 Amitraz 97.5 Technical 
(Analytical) 

Xenopus laevis Embryos 24 (23-
25) 

Static-
renewal 

96 3.27 Active 
ingredient 

Osano et al. 
(2002a) 

1357 

1327533 Arsenous oxide NR Technical 
(Reagent 
grade) 

Rana 
hexadactyla 

Tadpoles 15 (13-
16) 

Renewal 96 0.249 Active 
ingredient 
(As) 

Khangarot et 
al (1985b) 

1358 

1912249 Atrazine NR (Technical) Bufo 
americanus 

Embryos 19-22 Flow-
through 

96 >48 Active 
ingredient 

Birge et al 
(1983) 

1360 

1912249 Atrazine NR (Technical) Rana 
catesbeiana 

Embryos 19-22 Flow-
through 

96 0.41 Active 
ingredient 

Birge et al 
(1983) 

1361 

1912249 Atrazine 40.8 Formulation 
(Commercial 
grade) 

Xenopus laevis Embryos 24-26 Renewal 96 100 Active 
ingredient 

Morgan et al 
(1996) 

1364 

1912249 Atrazine 40.8 Formulation 
(Commercial 
grade) 

Xenopus laevis Embryos 24-26 Renewal 96 126 Active 
ingredient 

Morgan et al 
(1996) 

1365 

1912249 Atrazine 40.8 Formulation Bufo 
americanus 

Larvae 22±1.0 Static 96 10.7 Active 
ingredient 

Howe et al. 
(1998) 

1366 

1912249 Atrazine 40.8 Formulation Bufo 
americanus 

Larvae 22±1.0 Static 96 26.5 Active 
ingredient 

Howe et al. 
(1998) 

1367 

1912249 Atrazine 40.8 Formulation Rana pipiens Larvae 22±1.0 Static 96 14.5 Active 
ingredient 

Howe et al. 
(1998) 

1368 

1912249 Atrazine 40.8 Formulation Rana pipiens Larvae 22±1.0 Static 96 47.6 Active 
ingredient 

Howe et al. 
(1998) 

1369 

1912249 Atrazine 98 Technical Rhinella 
arenarum 

NR 20±2 Renewal 96 27.16 Active 
ingredient 

Brodeur et al. 
(2009) 

1370 
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CAS Pesticide name % 
a.i. 

Test material Species Stage Temp. 
(°C) 

Test 
type 

Dura
tion 
(h) 

LC50 
(mg/L) 

LC50 
based on 

Reference Data 
line 

1912249 Atrazine 80 Formulation Ptychadena 
bibroni 

Tadpoles 30±2 Semi-
static-
renewal 

96 0.184 Active 
ingredient 

Ezemonye and 
Tongo (2009) 

1372 

1912249 Atrazine 80 Formulation Ptychadena 
bibroni 

Tadpoles 30±2 Semi-
static-
renewal 

96 0.245 Active 
ingredient 

Ezemonye and 
Tongo (2009) 

1373 

1912249 Atrazine 80 Formulation Ptychadena 
bibroni 

Tadpoles 30±2 Semi-
static-
renewal 

96 0.345 Active 
ingredient 

Ezemonye and 
Tongo (2009) 

1374 

1912249 Atrazine 98 Technical Rana 
catesbeiana 

Tadpoles 15 NR 96 >16 Active 
ingredient 

Wan et al 
(2006) 

1376 

1912249 Atrazine 48.5 Formulation Rana 
catesbeiana 

Tadpoles 15 NR 96 >480 Formulatio
n 

Wan et al 
(2006) 

1377 

1912249 Atrazine 98 Technical Rhinella 
arenarum 

Tadpoles 20±2 Renewal 96 27.16 Active 
ingredient 

Brodeur et al 
(2009) 

1378 

11141176 Azadirachtin 4.5 Formulation Bufo marinus Larvae 22 Static 96 13.43 Active 
ingredient 

Punzo and 
Parker (2005) 

1379 

11141176 Azadirachtin 4.5 Formulation Bufo marinus Larvae 22 Static 96 21.54 Active 
ingredient 

Punzo and 
Parker (2005) 

1380 

11141176 Azadirachtin 4.5 Formulation Bufo marinus Larvae 22 Static 96 5.35 Active 
ingredient 

Punzo and 
Parker (2005) 

1381 

11141176 Azadirachtin 4.5 Formulation Bufo marinus Larvae 22 Static 96 5.72 Active 
ingredient 

Punzo and 
Parker (2005) 

1382 

11141176 Azadirachtin 4.5 Formulation Bufo marinus Larvae 22 Static 96 7.87 Active 
ingredient 

Punzo and 
Parker (2005) 

1383 

11141176 Azadirachtin 4.5 Formulation Bufo quercicus Tadpoles 21 NR 96 11.34 Active 
ingredient 

Punzo (1997) 1384 

11141176 Azadirachtin 4.5 Formulation Bufo quercicus Tadpoles 21 NR 96 19.62 Active 
ingredient 

Punzo (1997) 1385 

11141176 Azadirachtin 4.5 Formulation Bufo quercicus Tadpoles 21 NR 96 4.39 Active 
ingredient 

Punzo (1997) 1386 

11141176 Azadirachtin 4.5 Formulation Bufo quercicus Tadpoles 21 NR 96 4.41 Active 
ingredient 

Punzo (1997) 1387 
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CAS Pesticide name % 
a.i. 

Test material Species Stage Temp. 
(°C) 

Test 
type 

Dura
tion 
(h) 

LC50 
(mg/L) 

LC50 
based on 

Reference Data 
line 

11141176 Azadirachtin 4.5 Formulation Bufo quercicus Tadpoles 21 NR 96 6.12 Active 
ingredient 

Punzo (1997) 1388 

86500 Azinphos-
methyl 

99 Technical Xenopus laevis Eggs 23 Renewal 96 >7.62 Active 
ingredient 

Schuytema et 
al (1994) 

1389 

86500 Azinphos-
methyl 

99 Technical Xenopus laevis Eggs 23 Renewal 96 >0.89 Active 
ingredient 

Schuytema et 
al (1994) 

1390 

86500 Azinphos-
methyl 

99 Technical Xenopus laevis Eggs 24 Renewal 96 10.63 Active 
ingredient 

Schuytema et 
al (1994) 

1391 

86500 Azinphos-
methyl 

99 Technical Xenopus laevis Eggs 23 Renewal 96 11.89 Active 
ingredient 

Schuytema et 
al (1994) 

1392 

86500 Azinphos-
methyl 

99 Technical Xenopus laevis Eggs 23 Renewal 96 6.1 Active 
ingredient 

Schuytema et 
al (1994) 

1393 

86500 Azinphos-
methyl 

99 Technical Xenopus laevis Eggs 24 Renewal 96 6.28 Active 
ingredient 

Schuytema et 
al (1994) 

1394 

86500 Azinphos-
methyl 

22 Formulation Xenopus laevis Eggs 24 Renewal 96 1.6 Active 
ingredient 

Schuytema et 
al (1994) 

1395 

86500 Azinphos-
methyl 

50 Formulation? 
(Product 
name) 

Rana clamitans Embryos 18.6 Renewal 96 >5.0 Active 
ingredient 

Harris et al 
(1998) 

1396 

86500 Azinphos-
methyl 

50 Formulation? 
(Product 
name) 

Rana clamitans Embryos 18.1 Renewal 96 >5.0 Active 
ingredient 

Harris et al 
(1998) 

1397 

86500 Azinphos-
methyl 

22 Formulation Ambystoma 
gracile 

larvae 20 Continuo
us-flow 
through 

96 1.67 Active 
ingredient 

Nebeker et al 
(1998) 

1398 

86500 Azinphos-
methyl 

22 Formulation Ambystoma 
maculatum 

larvae 20 Continuo
us-flow 
through 

96 1.90 Active 
ingredient 

Nebeker et al 
(1998) 

1399 

86500 Azinphos-
methyl 

99 Technical Rhinella 
arenarum 

Larvae 16±1 Static 96 10.44 Active 
ingredient 

Ferrari et al 
(2004) 

1400 

86500 Azinphos-
methyl 

93 Technical Bufo 
woodhousei 
fowleri 

Tadpoles 15 Static 96 0.109 Active 
ingredient 

Mayer and 
Ellersieck 
(1986) 

1401 
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CAS Pesticide name % 
a.i. 

Test material Species Stage Temp. 
(°C) 

Test 
type 

Dura
tion 
(h) 

LC50 
(mg/L) 

LC50 
based on 

Reference Data 
line 

86500 Azinphos-
methyl 

NR Technical Bufo 
woodhousei 
fowleri 

Tadpoles 15.5±0.5 Static 96 0.13 Active 
ingredient 

Sanders 
(1970) 

1402 

86500 Azinphos-
methyl 

22 Formulation Pseudacris 
regilla 

Tadpoles 19 Continuo
us-flow 
through 

96 1.47 Active 
ingredient 

Nebeker et al 
(1998) 

1403 

86500 Azinphos-
methyl 

99 Technical Pseudacris 
regilla 

Tadpoles 19 Continuo
us-flow 
through 

96 >3.60 Active 
ingredient 

Nebeker et al 
(1998) 

1404 

86500 Azinphos-
methyl 

99 Technical Pseudacris 
regilla 

Tadpoles 23±1 Renewal 96 4.14 Active 
ingredient 

Schuytema et 
al (1995) 

1405 

86500 Azinphos-
methyl 

22 Formulation Pseudacris 
regilla 

Tadpoles 24±1 Renewal 96 0.46 Active 
ingredient 

Schuytema et 
al (1995) 

1406 

86500 Azinphos-
methyl 

22 Formulation Pseudacris 
regilla 

Tadpoles 24±1 Renewal 96 0.84 Active 
ingredient 

Schuytema et 
al (1995) 

1407 

86500 Azinphos-
methyl 

93 Technical Pseudacris 
triseriata 

Tadpoles 15 Static 96 3.2 Active 
ingredient 

Mayer and 
Ellersieck 
(1986) 

1408 

86500 Azinphos-
methyl 

22 Formulation Xenopus laevis Tadpoles 24±1 Renewal 96 0.42 Active 
ingredient 

Schuytema et 
al (1995) 

1409 

86500 Azinphos-
methyl 

99 Technical Xenopus laevis Tadpoles 23±1 Renewal 96 2.94 Active 
ingredient 

Schuytema et 
al (1995) 

1410 

86500 Azinphos-
methyl 

22 Formulation Xenopus laevis Tadpoles 24±1 Renewal 96 0.59 Active 
ingredient 

Schuytema et 
al (1995) 

1411 

23184669 Butachlor 50 Formulation Bufo bufo 
gargarizans 

Tadpoles 22±2 Renewal 96 0.76 Active 
ingredient 

Yin et al 
(2008) 

1414 

23184669 Butachlor 60 Formulation Fejervarya 
limnocharis 

Tadpoles 26 Renewal 96 0.87 Active 
ingredient 

Liu et al 
(2011) 

1416 

23184669 Butachlor 50 Formulation Fejervarya 
multistriata 

Tadpoles 21-27 Renewal 96 1.30 Formulatio
n 

Geng et al 
(2005) 

1417 

23184669 Butachlor 50 Formulation Microhyla 
ornata 

Tadpoles 21-27 Renewal 96 0.53 Formulatio
n 

Geng et al 
(2005) 

1418 
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CAS Pesticide name % 
a.i. 

Test material Species Stage Temp. 
(°C) 

Test 
type 

Dura
tion 
(h) 

LC50 
(mg/L) 

LC50 
based on 

Reference Data 
line 

23184669 Butachlor 50 Formulation Polypedates 
megacephalus 

Tadpoles 21-27 Renewal 96 1.52 Formulatio
n 

Geng et al 
(2005) 

1419 

8001352 Camphechlor 100 Technical Bufo 
woodhousei 
fowleri 

Tadpoles 15 Static 96 0.15 Active 
ingredient 

Mayer and 
Ellersieck 
(1986) 

1420 

8001352 Camphechlor NR Technical Bufo 
woodhousei 
fowleri 

Tadpoles 15.5±0.5 Static 96 0.14 Active 
ingredient 

Sanders 
(1970) 

1421 

8001352 Camphechlor 100 Technical Pseudacris 
triseriata 

Tadpoles 15 Static 96 0.39 Active 
ingredient 

Mayer and 
Ellersieck 
(1986) 

1422 

8001352 Camphechlor NR Technical Pseudacris 
triseriata 

Tadpoles 15.5±0.5 Static 96 0.5 Active 
ingredient 

Sanders 
(1970) 

1423 

63252 Carbaryl 99.7 Technical Xenopus laevis Embryos 23±1 Static, 
non-
renewal 

96 15.25 Active 
ingredient 

Zaga et al 
(1998) 

1425 

63252 Carbaryl 99 Technical Rhinella 
arenarum 

Larvae 16±1 Static 96 24.64 Active 
ingredient 

Ferrari et al 
(2004) 

1426 

63252 Carbaryl 50 Formulation Rana tigrina NR NR Static 96 11.7 Active 
ingredient 

Marian et al 
(1983) 

1427 

63252 Carbaryl 50 Formulation Rana tigrina NR NR Static 96 6.2 Active 
ingredient 

Marian et al 
(1983) 

1428 

63252 Carbaryl 50 Formulation Rana tigrina NR NR Static 96 6.3 Active 
ingredient 

Marian et al 
(1983) 

1429 

63252 Carbaryl 99.7 Technical Bufo boreas Tadpoles 22 Static 96 12.31 Active 
ingredient 

Dwyer et al 
(1999) 

1430 

63252 Carbaryl 99.7 Technical Bufo boreas ssp. 
boreas 

Tadpoles 22 Static 96 12.31 Active 
ingredient 

Dwyer et al 
(2005) 

1431 

63252 Carbaryl NR Formulation Bufo marinus Tadpoles NR Static 96 2.1 Active 
ingredient 

Tejada et al 
(1994) 

1432 

63252 Carbaryl 99.7 Technical Hyla versicolor Tadpoles 23±1 Static, 
non-
renewal 

96 2.47 Active 
ingredient 

Zaga et al 
(1998) 

1433 
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CAS Pesticide name % 
a.i. 

Test material Species Stage Temp. 
(°C) 

Test 
type 

Dura
tion 
(h) 

LC50 
(mg/L) 

LC50 
based on 

Reference Data 
line 

63252 Carbaryl 99.7 Technical Rana clamitans Tadpoles 27 Static 96 11.32 Active 
ingredient 

Boone and 
Bridges 
(1999) 

1436 

63252 Carbaryl 99.7 Technical Rana clamitans Tadpoles 22 Static 96 17.36 Active 
ingredient 

Boone and 
Bridges 
(1999) 

1437 

63252 Carbaryl 99.7 Technical Rana clamitans Tadpoles 17 Static 96 22.02 Active 
ingredient 

Boone and 
Bridges 
(1999) 

1438 

63252 Carbaryl NR (Technical) Rana 
sphenocephala 

Tadpoles 22 Static 96 8.4 Active 
ingredient 

Bridges et al 
(2002) 

1440 

63252 Carbaryl 99.7 Technical Xenopus laevis Tadpoles 23±1 Static, 
non-
renewal 

96 1.73 Active 
ingredient 

Zaga et al 
(1998) 

1442 

10605217 Carbendazim >96 Technical Xenopus laevis Embryos 24±0.5 Renewal 96 0.0010
72 

Active 
ingredient 

Yoon et al 
(2008) 

1443 

1563662 Carbofuran 75 Technical Microhyla 
ornata 

Embryos NR Renewal 96 44.23 Active 
ingredient 

Pawar and 
Katdare 
(1984) 

1446 

1563662 Carbofuran 75 Formulation Microhyla 
ornata 

Tadpoles 25±1 Renewal 96 13.47 Formulatio
n 

Pawar and 
Katdare 
(1983) 

1447 

1563662 Carbofuran 75 Technical Microhyla 
ornata 

Tadpoles NR Renewal 96 13.47 Active 
ingredient 

Pawar and 
Katdare 
(1984) 

1448 

1563662 Carbofuran 3 Formulation Rana 
hexadactyla 

Tadpoles 29 Static? 96 7.8 Active 
ingredient 

Andrews and 
George (1991) 

1449 

786196 Carbophenothio
n 

NR Technical Pseudacris 
triseriata 

Tadpoles 15.5±0.5 Static 96 0.028 Active 
ingredient 

Sanders 
(1970) 

1451 

90982324 Chlorimuron-
ethyl 

75 Formulation Bufo bufo 
gargarizans 

Tadpoles 22±2 Renewal 96 164 Active 
ingredient 

Yin et al 
(2008) 

1453 

2921882 Chlorpyrifos 99.8 Technical Xenopus laevis Embryos 24.7 Renewal 96 2.41 Active 
ingredient 

El-Merhibi et 
al (2004) 

1454 
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CAS Pesticide name % 
a.i. 

Test material Species Stage Temp. 
(°C) 

Test 
type 

Dura
tion 
(h) 

LC50 
(mg/L) 

LC50 
based on 

Reference Data 
line 

2921882 Chlorpyrifos 99.5 Technical Ambystoma 
mexicanum 

Larvae 20±1 Static-
renewal 

96 1.36 Active 
ingredient 

Robles-
Mendoza et al 
(2009) 

1455 

2921882 Chlorpyrifos 99.2 Technical Xenopus laevis NR 24±0.2 Static 96 0.564 Active 
ingredient 

Richards 
(2000) 

1456 

2921882 Chlorpyrifos 99.2 Technical Xenopus laevis NR 24±0.2 Static 96 14.6 Active 
ingredient 

Richards 
(2000) 

1457 

2921882 Chlorpyrifos 40 Formulation Bufo bufo 
gargarizans 

Tadpoles 20.5-22.5 Renewal 96 0.80 Active 
ingredient 

Yin et al 
(2009) 

1458 

2921882 Chlorpyrifos 99.5 Technical Rana dalmatina Tadpoles 22±1 Static 96 5.174 Active 
ingredient 

Bernabo et al 
2011 

1461 

1332407 Copper 
oxychloride 

99 Formulation Rana 
catesbeiana 

Tadpoles 22.7±0.9 Static 96 2.4 Active 
ingredient 

Ferreira et al 
(2004) 

1463 

1332407 Copper 
oxychloride 

99 Formulation Rana 
catesbeiana 

Tadpoles 23.71±0.
35 

Static 96 2.83 Active 
ingredient 

Lombardi et al 
(2002) 

1464 

7758987 Copper sulfate NR Technical Ambystoma 
opacum 

Eggs 20-24 Renewal 96 3.59 Active 
ingredient 
(Cu) 

Birge and 
Black (1979) 

1465 

7758987 Copper sulfate NR Technical Rana pipiens Eggs 20-24 Renewal 96 0.06 Active 
ingredient 
(Cu) 

Birge and 
Black (1979) 

1466 

7758987 Copper sulfate 100 Active 
ingredient 

Epidalea 
calamita 

Embryos 20 NR 96 0.22 Active 
ingredient 
(Cu) 

Garcia-Munoz 
et al (2009) 

1467 

7758987 Copper sulfate 100 Active 
ingredient 

Epidalea 
calamita 

Embryos 20 NR 96 0.08 Active 
ingredient 
(Cu) 

Garcia-Munoz 
et al (2009) 

1468 

7758987 Copper sulfate 39.81 Technical Xenopus laevis Embryos 24±0.5 Renewal 96 1.25 Active 
ingredient 

Fort and 
Stover (1996) 

1469 

7758987 Copper sulfate 39.81 Technical Xenopus laevis Embryos 24±0.5 Renewal 96 1.38 Active 
ingredient 

Fort and 
Stover (1996) 

1470 
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CAS Pesticide name % 
a.i. 

Test material Species Stage Temp. 
(°C) 

Test 
type 

Dura
tion 
(h) 

LC50 
(mg/L) 

LC50 
based on 

Reference Data 
line 

7758987 Copper sulfate 100 Active 
ingredient 

Epidalea 
calamita 

Larvae 20 NR 96 0.11 Active 
ingredient 
(Cu) 

Garcia-Munoz 
et al (2009) 

1473 

7758987 Copper sulfate NR Technical 
(Reagent 
grade) 

Rana tigrina Larvae 26.5 (24-
27.5) 

Static 96 0.389 Active 
ingredient 
(Cu) 

Khangarot et 
al (1981) 

1474 

7758987 Copper sulfate 39.81 Technical Xenopus laevis Larvae 24±0.5 Renewal 96 0.15 Active 
ingredient 

Fort and 
Stover (1996) 

1475 

7758987 Copper sulfate 39.81 Technical Xenopus laevis Larvae 24±0.5 Renewal 96 0.42 Active 
ingredient 

Fort and 
Stover (1996) 

1476 

7758987 Copper sulfate 39.81 Technical Xenopus laevis Larvae 24±0.5 Renewal 96 1.08 Active 
ingredient 

Fort and 
Stover (1996) 

1477 

7758987 Copper sulfate 39.81 Technical Xenopus laevis Larvae 24±0.5 Renewal 96 0.24 Active 
ingredient 

Fort and 
Stover (1996) 

1478 

7758987 Copper sulfate 39.81 Technical Xenopus laevis Larvae 24±0.5 Renewal 96 0.65 Active 
ingredient 

Fort and 
Stover (1996) 

1479 

7758987 Copper sulfate 39.81 Technical Xenopus laevis Larvae 24±0.5 Renewal 96 1.15 Active 
ingredient 

Fort and 
Stover (1996) 

1480 

7758987 Copper sulfate 25.5 Technical Bufo boreas Tadpoles 22 Static 96 0.12 Active 
ingredient 

Dwyer et al 
(1999) 

1481 

7758987 Copper sulfate 25.5 Technical Bufo boreas Tadpoles 22 Static 96 0.12 Active 
ingredient 

Dwyer et al 
(2005) 

1482 

7758987 Copper sulfate NR Technical Bufo bufo Tadpoles 20±0.5 Static 96 0.08 Active 
ingredient 

Garcia-Munoz 
et al (2010) 

1483 

7758987 Copper sulfate NR Technical Bufo bufo Tadpoles 20±0.5 Static 96 0.09 Active 
ingredient 

Garcia-Munoz 
et al (2010) 

1484 

7758987 Copper sulfate NR Technical Bufo 
melanostictus 

Tadpoles 31 (29-
34) 

Static 96 0.32 Active 
ingredient 
(Cu) 

Khangarot and 
Ray (1987) 

1485 

7758987 Copper sulfate NR Technical Discoglossus 
jeanneae 

Tadpoles 20±0.5 Static 96 0.08 Active 
ingredient 

Garcia-Munoz 
et al (2010) 

1486 

7758987 Copper sulfate NR Technical Discoglossus 
jeanneae 

Tadpoles 20±0.5 Static 96 0.10 Active 
ingredient 

Garcia-Munoz 
et al (2010) 

1487 
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CAS Pesticide name % 
a.i. 

Test material Species Stage Temp. 
(°C) 

Test 
type 

Dura
tion 
(h) 

LC50 
(mg/L) 

LC50 
based on 

Reference Data 
line 

7758987 Copper sulfate NR Technical Epidalea 
calamita 

Tadpoles 20±0.5 Static 96 0.08 Active 
ingredient 

Garcia-Munoz 
et al (2010) 

1488 

7758987 Copper sulfate NR Technical Epidalea 
calamita 

Tadpoles 20±0.5 Static 96 0.10 Active 
ingredient 

Garcia-Munoz 
et al (2010) 

1489 

7758987 Copper sulfate NR Technical Lithobates 
catesbeianus 

Tadpoles 21±2 Renewal 96 3.96 Active 
ingredient 

Ossana et al 
(2010) 

1490 

7758987 Copper sulfate NR NR Microhyla 
ornata 

Tadpoles 25.5-26 Renewal 96 5.04 Active 
ingredient 

Rao and 
Madhyastha 
(1987) 

1491 

7758987 Copper sulfate NR NR Microhyla 
ornata 

Tadpoles 25.5-26 Renewal 96 5.38 Active 
ingredient 

Rao and 
Madhyastha 
(1987) 

1492 

7758987 Copper sulfate NR Technical Pelobates 
cultripes 

Tadpoles 20±0.5 Static 96 0.22 Active 
ingredient 

Garcia-Munoz 
et al (2010) 

1493 

7758987 Copper sulfate NR Technical Pelobates 
cultripes 

Tadpoles 20±0.5 Static 96 0.22 Active 
ingredient 

Garcia-Munoz 
et al (2010) 

1494 

7758987 Copper sulfate NR Technical Pelophylax 
perezi 

Tadpoles 20±0.5 Static 96 0.36 Active 
ingredient 

Garcia-Munoz 
et al (2010) 

1495 

7758987 Copper sulfate NR Technical Pelophylax 
perezi 

Tadpoles 20±0.5 Static 96 0.57 Active 
ingredient 

Garcia-Munoz 
et al (2010) 

1496 

7758987 Copper sulfate NR Technical 
(Reagent 
grade) 

Rana 
hexadactyla 

Tadpoles 15 (13-
17) 

Renewal 96 0.039 Active 
ingredient 
(Cu) 

Khangarot et 
al (1984) 

1497 

7758987 Copper sulfate 25.5
% 
(Cu) 

(Technical) Rana 
sphenocephala 

Tadpoles 22 Static 96 0.23 Active 
ingredient 

Bridges et al 
(2002) 

1500 

52315078 Cypermethrin 10 Formulation Bufo 
melanostictus 

Tadpoles 20 Static 96 0.0090 Active 
ingredient 

Saha and 
Kaviraj (2008) 

1502 

52315078 Cypermethrin 10 Formulation Bufo 
melanostictus 

Tadpoles 20 Static 96 0.0060 Active 
ingredient 

Saha and 
Kaviraj (2008) 

1503 

52315078 Cypermethrin 95 Technical Hypsiboas 
pulchellus 

Tadpoles 25±1 Renewal 96 0.4797 Active 
ingredient 

Agostini et al 
2010 

1504 
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CAS Pesticide name % 
a.i. 

Test material Species Stage Temp. 
(°C) 

Test 
type 

Dura
tion 
(h) 

LC50 
(mg/L) 

LC50 
based on 

Reference Data 
line 

52315078 Cypermethrin 25 Formulation Hypsiboas 
pulchellus 

Tadpoles 25±1 Renewal 96 0.1752 Active 
ingredient 

Agostini et al 
2010 

1505 

52315078 Cypermethrin 25 Formulation Physalaemus 
biligonigerus 

Tadpoles 22±2 Renewal 96 0.129 Active 
ingredient 

Izaguirre et al 
(2000) 

1506 

72548 DDD 97 Technical Xenopus laevis Embryos 24±0.5 Renewal 96 4.77 Active 
ingredient 

Saka (2004) 1509 

50293 DDT 98 Technical Xenopus laevis Embryos 24±0.5 Renewal 96 14.71 Active 
ingredient 

Saka (2004) 1511 

50293 DDT 99 Technical Bufo 
woodhousei 
fowleri 

Tadpoles 16 Static 96 0.03 Active 
ingredient 

Mayer and 
Ellersieck 
(1986) 

1512 

50293 DDT 99 Technical Bufo 
woodhousei 
fowleri 

Tadpoles 16 Static 96 0.1 Active 
ingredient 

Mayer and 
Ellersieck 
(1986) 

1513 

50293 DDT 99 Technical Bufo 
woodhousei 
fowleri 

Tadpoles 16 Static 96 0.75 Active 
ingredient 

Mayer and 
Ellersieck 
(1986) 

1514 

50293 DDT 99 Technical Bufo 
woodhousei 
fowleri 

Tadpoles 16 Static 96 1 Active 
ingredient 

Mayer and 
Ellersieck 
(1986) 

1515 

50293 DDT 99.9 Technical Bufo 
woodhousei 
fowleri 

Tadpoles 15.5±0.5 Static 96 1 Active 
ingredient 

Sanders 
(1970) 

1516 

50293 DDT 99.9 Technical Bufo 
woodhousei 
fowleri 

Tadpoles 15.5±0.5 Static 96 0.75 Active 
ingredient 

Sanders 
(1970) 

1517 

50293 DDT 99.9 Technical Bufo 
woodhousei 
fowleri 

Tadpoles 15.5±0.5 Static 96 0.1 Active 
ingredient 

Sanders 
(1970) 

1518 

50293 DDT 99.9 Technical Bufo 
woodhousei 
fowleri 

Tadpoles 15.5±0.5 Static 96 0.03 Active 
ingredient 

Sanders 
(1970) 

1519 
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CAS Pesticide name % 
a.i. 

Test material Species Stage Temp. 
(°C) 

Test 
type 

Dura
tion 
(h) 

LC50 
(mg/L) 

LC50 
based on 

Reference Data 
line 

50293 DDT 99 Technical Pseudacris 
triseriata 

Tadpoles 15 Static 96 0.8 Active 
ingredient 

Mayer and 
Ellersieck 
(1986) 

1520 

50293 DDT NR Technical Pseudacris 
triseriata 

Tadpoles 15.5±0.5 Static 96 0.8 Active 
ingredient 

Sanders 
(1970) 

1521 

52918635 Deltamethrin 99-
99.8 

Technical Rhinella 
arenarum 

NR 20±1 Renewal 96 0.0044 Active 
ingredient 

Salibian 
(1992) 

1522 

52918635 Deltamethrin 99-
99.8 

Technical Rhinella 
arenarum 

NR 20±1 Renewal 96 0.0045 Active 
ingredient 

Salibian 
(1992) 

1523 

333415 Diazinon NR Formulation Rana clamitans Embryos 18.1 Renewal 96 >0.025 Active 
ingredient 

Harris et al 
(1998) 

1525 

333415 Diazinon NR Technical Rana clamitans Embryos 18.1 Renewal 96 >0.05 Active 
ingredient 

Harris et al 
(1998) 

1526 

333415 Diazinon 60 Formulation Xenopus laevis Embryos 24±1 Static 96 9.84 Active 
ingredient 

Modra et al 
(2011) 

1527 

333415 Diazinon 60 Formulation Xenopus laevis Embryos 24±1 Static 96 12.64 Active 
ingredient 

Modra et al 
(2011) 

1528 

333415 Diazinon 100 Formulation Xenopus laevis Embryos 24 Renewal 96 9.84 Active 
ingredient 

Modra et al. 
(2011) 

1529 

333415 Diazinon 100 Formulation Xenopus laevis Embryos 24 Renewal 96 12.64 Active 
ingredient 

Modra et al. 
(2011) 

1530 

333415 Diazinon 99 Technical Rana boylii Tadpoles NR Static 96 7.488 Active 
ingredient 

Sparling and 
Fellers (2007) 

1534 

62737 Dichlorvos 80 Formulation Bufo 
melanostictus 

Tadpoles 21-27 Renewal 96 51.64 Formulatio
n 

Geng et al 
(2005) 

1537 

62737 Dichlorvos 80 Formulation Fejervarya 
multistriata 

Tadpoles 21-27 Renewal 96 10.53 Formulatio
n 

Geng et al 
(2005) 

1538 

62737 Dichlorvos 80 Formulation Microhyla 
ornata 

Tadpoles 21-27 Renewal 96 0.78 Formulatio
n 

Geng et al 
(2005) 

1539 

62737 Dichlorvos 80 Formulation Polypedates 
megacephalus 

Tadpoles 21-27 Renewal 96 12.94 Formulatio
n 

Geng et al 
(2005) 

1540 
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CAS Pesticide name % 
a.i. 

Test material Species Stage Temp. 
(°C) 

Test 
type 

Dura
tion 
(h) 

LC50 
(mg/L) 

LC50 
based on 

Reference Data 
line 

60571 Dieldrin 92 Technical Xenopus laevis embryo-
larval 

22.8 Renewal 96 >0.179
2 

Active 
ingredient 

Schuytema et 
al (1991) 

1541 

60571 Dieldrin 85 Technical Bufo 
woodhousei 
fowleri 

Tadpoles 15 Static 96 0.15 Active 
ingredient 

Mayer and 
Ellersieck 
(1986) 

1542 

60571 Dieldrin NR Technical Bufo 
woodhousei 
fowleri 

Tadpoles 15.5±0.5 Static 96 0.15 Active 
ingredient 

Sanders 
(1970) 

1543 

60571 Dieldrin 85 Technical Pseudacris 
triseriata 

Tadpoles 15 Static 96 0.1 Active 
ingredient 

Mayer and 
Ellersieck 
(1986) 

1544 

60571 Dieldrin NR Technical Pseudacris 
triseriata 

Tadpoles 15.5±0.5 Static 96 0.1 Active 
ingredient 

Sanders 
(1970) 

1545 

60571 Dieldrin 92 Technical Rana 
catesbeiana 

Tadpoles 22.8 Renewal 96 0.0303 Active 
ingredient 

Schuytema et 
al (1991) 

1546 

60571 Dieldrin 92 Technical Rana 
catesbeiana 

Tadpoles 22.8 Renewal 96 0.0087 Active 
ingredient 

Schuytema et 
al (1991) 

1547 

60571 Dieldrin 92 Technical Rana pipiens Tadpoles 22.8 Renewal 96 0.0713 Active 
ingredient 

Schuytema et 
al (1991) 

1548 

60571 Dieldrin 92 Technical Xenopus laevis Tadpoles 22 Flow-
through 

96 0.0468 Active 
ingredient 

Schuytema et 
al (1991) 

1549 

60571 Dieldrin 92 Technical Xenopus laevis Tadpoles 22.8 Renewal 96 0.0404 Active 
ingredient 

Schuytema et 
al (1991) 

1550 

60571 Dieldrin 92 Technical Xenopus laevis Tadpoles 22.8 Renewal 96 0.0495 Active 
ingredient 

Schuytema et 
al (1991) 

1551 

60515 Dimethoate 30 Formulation Rana 
cyanophlyctis 

Adults 23±0.2 Renewal 96 36.0 Active 
ingredient 

Mudgall and 
Patil (1987) 

1552 

60515 Dimethoate 30 Formulation Rana 
cyanophlyctis 

Adults 23±0.2 Renewal 96 39.0 Active 
ingredient 

Mudgall and 
Patil (1987) 

1553 

60515 Dimethoate 40 Formulation Hyla versicolor Larvae 22±1 Static 96 20.27 Active 
ingredient 

Sayim and 
Kaya (2006) 

1554 

60515 Dimethoate 40 Formulation Hyla versicolor Larvae 22±1 Static 96 37.37 Active 
ingredient 

Sayim and 
Kaya (2006) 

1555 
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CAS Pesticide name % 
a.i. 

Test material Species Stage Temp. 
(°C) 

Test 
type 

Dura
tion 
(h) 

LC50 
(mg/L) 

LC50 
based on 

Reference Data 
line 

330541 Diuron 99.8 Technical Xenopus laevis Embryos 24 Renewal 96 >29.1 Active 
ingredient 

Schuytema 
and Nebeker 
(1998) 

1558 

330541 Diuron 99.8 Technical Xenopus laevis Embryos 24 Renewal 96 >29.1 Active 
ingredient 

Schuytema 
and Nebeker 
(1998) 

1559 

115297 Endosulfan 47 Formulation Rana clamitans Embryos 18.1 Renewal 96 >4.7 Active 
ingredient 

Harris et al 
(1998) 

1562 

115297 Endosulfan 47 Formulation Rana clamitans Embryos 18.6 Renewal 96 >11.75 Active 
ingredient 

Harris et al 
(1998) 

1563 

115297 Endosulfan 99 Technical Bufo boreas Tadpoles 17.9-20.8 Renewal 96 0.0761 Active 
ingredient 

Jones et al 
(2009) 

1565 

115297 Endosulfan 99 Technical Bufo bufo Tadpoles 22±1 Static 96 0.43 Active 
ingredient 

Bernabo et al 
(2008) 

1566 

115297 Endosulfan 35 Formulation Bufo 
melanostictus 

Tadpoles 25±2 Renewal 96 0.020 Active 
ingredient 

Mithra and 
Abhik (2002) 

1567 

115297 Endosulfan 99 Technical Hyla versicolor Tadpoles 17.9-20.8 Renewal 96 0.009 Active 
ingredient 

Jones et al 
(2009) 

1568 

115297 Endosulfan 35 Formulation Limnonectes 
limnocharis 

Tadpoles 25±2 Renewal 96 0.0013 Active 
ingredient 

Mithra and 
Abhik (2002) 

1569 

115297 Endosulfan 35 Formulation Microhyla 
ornata 

Tadpoles 25±2 Renewal 96 0.0001
6 

Active 
ingredient 

Mithra and 
Abhik (2002) 

1570 

115297 Endosulfan 99 Technical Pseudacris 
crucifer 

Tadpoles 17.9-20.8 Renewal 96 0.120 Active 
ingredient 

Jones et al 
(2009) 

1571 

115297 Endosulfan 99 Technical Pseudacris 
regilla 

Tadpoles 17.9-20.8 Renewal 96 0.0214 Active 
ingredient 

Jones et al 
(2009) 

1572 

115297 Endosulfan 99 Technical Rana cascadae Tadpoles 17.9-20.8 Renewal 96 0.015 Active 
ingredient 

Jones et al 
(2009) 

1573 

115297 Endosulfan 99 Technical Rana 
catesbeiana 

Tadpoles 17.9-20.8 Renewal 96 0.0013 Active 
ingredient 

Jones et al 
(2009) 

1574 

115297 Endosulfan 99 Technical Rana clamitans Tadpoles 17.9-20.8 Renewal 96 0.0032 Active 
ingredient 

Jones et al 
(2009) 

1575 
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CAS Pesticide name % 
a.i. 

Test material Species Stage Temp. 
(°C) 

Test 
type 

Dura
tion 
(h) 

LC50 
(mg/L) 

LC50 
based on 

Reference Data 
line 

115297 Endosulfan 35 Formulation Rana 
hexadactyla 

Tadpoles 29 Static? 96 0.509 Active 
ingredient 

Andrews and 
George (1991) 

1576 

115297 Endosulfan 90 Technical Rana tigrina Tadpoles 20±2 Static 96 0.0018 Active 
ingredient 

Gopal et al 
(1981) 

1578 

145733 Endothal 53 Formulation Bufo 
woodhousei 
fowleri 

Tadpoles 15 Static 96 1.2 Active 
ingredient 

Mayer and 
Ellersieck 
(1986) 

1579 

66330889 Endothal-
mono(N,N-
dimethylalkyla
mmonium), 
endothall 
mono(N,N-
dimethylalkyla
mine) 

NR Technical Bufo 
woodhousei 
fowleri 

Tadpoles 15.5±0.5 Static 96 1.2 Active 
ingredient 

Sanders 
(1970) 

1580 

72208 Endrin 99.6 Technical Rana 
catesbeiana 

NR 18.9 
(17.4-
21.2) 

Flow-
through 

96 0.0025 Active 
ingredient 

Thurston et al 
(1985) 

1582 

72208 Endrin 99 Technical Bufo 
woodhousei 
fowleri 

Tadpoles 15 Static 96 0.12 Active 
ingredient 

Mayer and 
Ellersieck 
(1986) 

1583 

72208 Endrin NR Technical Bufo 
woodhousei 
fowleri 

Tadpoles 15.5±0.5 Static 96 0.12 Active 
ingredient 

Sanders 
(1970) 

1584 

72208 Endrin 99 Technical Pseudacris 
triseriata 

Tadpoles 15 Static 96 0.18 Active 
ingredient 

Mayer and 
Ellersieck 
(1986) 

1585 

72208 Endrin NR Technical Pseudacris 
triseriata 

Tadpoles 15.5±0.5 Static 96 0.18 Active 
ingredient 

Sanders 
(1970) 

1586 

66230044 Esfenvalerate 5 Formulation Xenopus laevis Embryos 24±0.5 Renewal 96 >0.15 Active 
ingredient 

Larsen and 
Sorensen 
(2004) 

1588 
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CAS Pesticide name % 
a.i. 

Test material Species Stage Temp. 
(°C) 

Test 
type 

Dura
tion 
(h) 

LC50 
(mg/L) 

LC50 
based on 

Reference Data 
line 

66230044 Esfenvalerate 85 Technical Rana pipiens Tadpoles 22 Static 96 0.0072
9 

Active 
ingredient 

Materna et al 
(1995) 

1589 

122145 Fenitrothion 97 Technical Microhyla 
ornata 

Embryos NR Renewal 96 3.21 Active 
ingredient 

Pawar and 
Katdare 
(1984) 

1591 

122145 Fenitrothion NR Formulation Microhyla 
ornata 

Tadpoles 25±1 Renewal 96 1.14 Formulatio
n 

Pawar and 
Katdare 
(1983) 

1592 

122145 Fenitrothion 97 Technical Microhyla 
ornata 

Tadpoles NR Renewal 96 1.14 Active 
ingredient 

Pawar and 
Katdare 
(1984) 

1593 

122145 Fenitrothion 97 Technical Rana clamitans Tadpoles 21±1 Static 96 4.9 Active 
ingredient 

Lyons et al 
(1976) 

1594 

93721 Fenoprop NR Technical Pseudacris 
triseriata 

Tadpoles 15.5±0.5 Static 96 10 Active 
ingredient 

Sanders 
(1970) 

1598 

12006837
3 

Fipronil 98 Technical Xenopus laevis Tadpoles 25 Static-
renewal 

96 0.85 Active 
ingredient 

Overmyer et al 
(2007) 

1600 

58899 Gamma-HCH NR Technical Bufo 
woodhousei 
fowleri 

Tadpoles 15.5±0.5 Static 96 4.4 Active 
ingredient 

Sanders 
(1970) 

1601 

58899 Gamma-HCH NR Technical Pseudacris 
triseriata 

Tadpoles 15.5±0.5 Static 96 2.7 Active 
ingredient 

Sanders 
(1970) 

1602 

608731 Gamma-HCH, 
alpha-HCH, 
lindane 

NR Technical Microhyla 
ornata 

Embryos NR Renewal 96 23.37 Active 
ingredient 

Pawar and 
Katdare 
(1984) 

1603 

608731 Gamma-HCH, 
alpha-HCH, 
lindane 

41.5 Technical Bufo 
woodhousei 
fowleri 

Tadpoles 15 Static 96 4.35 Active 
ingredient 

Mayer and 
Ellersieck 
(1986) 

1604 

608731 Gamma-HCH, 
alpha-HCH, 
lindane 

NR Technical Bufo 
woodhousei 
fowleri 

Tadpoles 15.5±0.5 Static 96 3.2 Active 
ingredient 

Sanders 
(1970) 

1605 
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CAS Pesticide name % 
a.i. 

Test material Species Stage Temp. 
(°C) 

Test 
type 

Dura
tion 
(h) 

LC50 
(mg/L) 

LC50 
based on 

Reference Data 
line 

319846 Gamma-HCH, 
alpha-HCH, 
lindane 

NR Formulation Microhyla 
ornata 

Tadpoles 25±1 Renewal 96 7.27 Formulatio
n 

Pawar and 
Katdare 
(1983) 

1606 

608731 Gamma-HCH, 
alpha-HCH, 
lindane 

NR Technical Microhyla 
ornata 

Tadpoles NR Renewal 96 7.27 Active 
ingredient 

Pawar and 
Katdare 
(1984) 

1607 

58899 Gamma-HCH, 
lindane 

99 Technical Bufo 
woodhousei 
fowleri 

Tadpoles 15 Static 96 3.2 Active 
ingredient 

Mayer and 
Ellersieck 
(1986) 

1608 

58899 Gamma-HCH, 
lindane 

99 Technical Pseudacris 
triseriata 

Tadpoles 15 Static 96 2.65 Active 
ingredient 

Mayer and 
Ellersieck 
(1986) 

1609 

77065 Gibberellic acid NR Formulation Xenopus laevis Embryos 23±1 Static-
renewal 

96 1117.5
0 

Active 
ingredient 

Boga et al 
(2009) 

1611 

1071836 Glyphosate 96 Technical Crinia 
insignifera 

Adults 20±2 Renewal 96 78.0 Active 
ingredient 

Bidwell and 
Gorrie (1995) 

1612 

1071836 Glyphosate 48.7 Formulation Ambystoma 
gracile 

Larvae 17.9-20.5 Renewal 96 2.8 Active 
ingredient 

Relyea and 
Jones (2009) 

1613 

1071836 Glyphosate 48.7 Formulation Ambystoma 
laterale 

Larvae 17.9-20.5 Renewal 96 3.2 Active 
ingredient 

Relyea and 
Jones (2009) 

1614 

1071836 Glyphosate 48.7 Formulation Ambystoma 
maculatum 

Larvae 17.9-20.5 Renewal 96 2.8 Active 
ingredient 

Relyea and 
Jones (2009) 

1615 

1071836 Glyphosate 48.7 Formulation Notophthalmus 
viridescens 

Larvae 17.9-20.5 Renewal 96 2.7 Active 
ingredient 

Relyea and 
Jones (2009) 

1616 

1071836 Glyphosate 48.7 Formulation Bufo 
americanus 

Tadpoles (in 
graphs) 

Static 96 3.93 Active 
ingredient 

Jones et al 
(2010) 

1617 

1071836 Glyphosate 48.7 Formulation Bufo 
americanus 

Tadpoles 17.9-20.5 Renewal 96 1.2 Active 
ingredient 

Relyea and 
Jones (2009) 

1618 

1071836 Glyphosate 48.7 Formulation Bufo boreas Tadpoles 17.9-20.5 Renewal 96 2.0 Active 
ingredient 

Relyea and 
Jones (2009) 

1619 

1071836 Glyphosate 35.4 Formulation Centrolene 
prosoblepon 

Tadpoles 23±1.5 Renewal 96 2.41 Active 
ingredient 

Bernal et al 
(2009a) 

1620 
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CAS Pesticide name % 
a.i. 

Test material Species Stage Temp. 
(°C) 

Test 
type 

Dura
tion 
(h) 

LC50 
(mg/L) 

LC50 
based on 

Reference Data 
line 

1071836 Glyphosate 35.4 Formulation Dendrosophus 
microcephalus 

Tadpoles 23±1.5 Renewal 96 1.20 Active 
ingredient 

Bernal et al 
(2009a) 

1621 

1071836 Glyphosate 35.4 Formulation Engystomops 
pustulosus 

Tadpoles 23±1.5 Renewal 96 2.79 Active 
ingredient 

Bernal et al 
(2009a) 

1622 

1071836 Glyphosate 48.7 Formulation Hyla versicolor Tadpoles 17.9-20.5 Renewal 96 1.7 Active 
ingredient 

Relyea and 
Jones (2009) 

1623 

1071836 Glyphosate 35.4 Formulation Hypsiboas 
crepitans 

Tadpoles 23±1.5 Renewal 96 2.06 Active 
ingredient 

Bernal et al 
(2009a) 

1624 

1071836 Glyphosate 35.4 Formulation Hypsiboas 
crepitans 

Tadpoles (in 
graph) 

Static 
(over-
spray) 

96 7.20 Active 
ingredient 

Bernal et al 
(2009b) 

1625 

1071836 Glyphosate 96 Technical Litoria moorei Tadpoles 20±2 Renewal 96 110.8 Active 
ingredient 

Bidwell and 
Gorrie (1995) 

1626 

1071836 Glyphosate 48.7 Formulation Pseudacris 
crucifer 

Tadpoles 17.9-20.5 Renewal 96 0.8 Active 
ingredient 

Relyea and 
Jones (2009) 

1627 

1071836 Glyphosate 48.7 Formulation Rana cascadae Tadpoles 17.9-20.5 Renewal 96 1.7 Active 
ingredient 

Relyea and 
Jones (2009) 

1628 

1071836 Glyphosate 48.7 Formulation Rana 
catesbeiana 

Tadpoles 17.9-20.5 Renewal 96 0.8 Active 
ingredient 

Relyea and 
Jones (2009) 

1629 

1071836 Glyphosate 48.7 Formulation Rana clamitans Tadpoles 17.9-20.5 Renewal 96 1.4 Active 
ingredient 

Relyea and 
Jones (2009) 

1630 

1071836 Glyphosate 48.7 Formulation Rana pipiens Tadpoles 17.9-20.5 Renewal 96 1.5 Active 
ingredient 

Relyea and 
Jones (2009) 

1631 

1071836 Glyphosate 48.7 Formulation Rana sylvatica Tadpoles (in 
graphs) 

Static 96 4.27 Active 
ingredient 

Jones et al 
(2010) 

1632 

1071836 Glyphosate 48.7 Formulation Rana sylvatica Tadpoles 17.9-20.5 Renewal 96 1.9 Active 
ingredient 

Relyea and 
Jones (2009) 

1633 

1071836 Glyphosate 35.4 Formulation Rhinella 
granulosa 

Tadpoles 23±1.5 Renewal 96 2.35 Active 
ingredient 

Bernal et al 
(2009a) 

1634 

1071836 Glyphosate 35.4 Formulation Rhinella 
granulosa 

Tadpoles (in 
graph) 

Static 
(overspra
y) 

96 7.17 Active 
ingredient 

Bernal et al 
(2009b) 

1635 
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CAS Pesticide name % 
a.i. 

Test material Species Stage Temp. 
(°C) 

Test 
type 

Dura
tion 
(h) 

LC50 
(mg/L) 

LC50 
based on 

Reference Data 
line 

1071836 Glyphosate 35.4 Formulation Rhinella marina Tadpoles 23±1.5 Renewal 96 2.73 Active 
ingredient 

Bernal et al 
(2009a) 

1636 

1071836 Glyphosate 35.4 Formulation Rhinella marina Tadpoles (in 
graph) 

Static 
(overspra
y) 

96 5.96 Active 
ingredient 

Bernal et al 
(2009b) 

1637 

1071836 Glyphosate 35.4 Formulation Rhinella 
typhonius 

Tadpoles 23±1.5 Renewal 96 1.50 Active 
ingredient 

Bernal et al 
(2009a) 

1638 

1071836 Glyphosate 35.4 Formulation Scinax ruber Tadpoles 23±1.5 Renewal 96 1.64 Active 
ingredient 

Bernal et al 
(2009a) 

1639 

1071836 Glyphosate 35.4 Formulation Scinax ruber Tadpoles (in 
graph) 

Static 
(overspra
y) 

96 6.90 Active 
ingredient 

Bernal et al 
(2009b) 

1640 

38641940 Glyphosate 
isopropylamine 

36 Formulation Bufo 
Americanus 

Tadpoles 15±1 Static 96 <4 Active 
ingredient 
(a.e.) 

Howe et al. 
(2004) 

1641 

38641940 Glyphosate 
isopropylamine 

36 Formulation Bufo 
Americanus 

Tadpoles 15±1 Static 96 8 Active 
ingredient 
(a.e.) 

Howe et al. 
(2004) 

1642 

38641940 Glyphosate 
isopropylamine 

36 Formulation Rana clamitans Tadpoles 20±1 Static 96 2 Active 
ingredient 
(a.e.) 

Howe et al. 
(2004) 

1643 

38641940 Glyphosate 
isopropylamine 

36 Formulation Rana clamitans Tadpoles 20±1 Static 96 2.2 Active 
ingredient 
(a.e.) 

Howe et al. 
(2004) 

1644 

38641940 Glyphosate 
isopropylamine 

36 Formulation Rana clamitans Tadpoles 20±1 Static 96 7.1 Active 
ingredient 
(a.e.) 

Howe et al. 
(2004) 

1645 

38641940 Glyphosate 
isopropylamine 

36 Formulation Rana clamitans Tadpoles 20±1 Static 96 8.9 Active 
ingredient 
(a.e.) 

Howe et al. 
(2004) 

1646 

38641940 Glyphosate 
isopropylamine 

57 Technical Rana clamitans Tadpoles 20±1 Static 96 >17.9 Active 
ingredient 
(a.e.) 

Howe et al. 
(2004) 

1647 
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CAS Pesticide name % 
a.i. 

Test material Species Stage Temp. 
(°C) 

Test 
type 

Dura
tion 
(h) 

LC50 
(mg/L) 

LC50 
based on 

Reference Data 
line 

38641940 Glyphosate 
isopropylamine 

36 Formulation Rana clamitans Tadpoles 20±1 Static 96 >17.9 Active 
ingredient 
(a.e.) 

Howe et al. 
(2004) 

1648 

38641940 Glyphosate 
isopropylamine 

36 Formulation Rana clamitans Tadpoles 20±1 Static 96 >17.9 Active 
ingredient 
(a.e.) 

Howe et al. 
(2004) 

1649 

38641940 Glyphosate 
isopropylamine 

36 Formulation Rana pipiens Tadpoles 20±1 Static 96 2.9 Active 
ingredient 
(a.e.) 

Howe et al. 
(2004) 

1650 

38641940 Glyphosate 
isopropylamine 

36 Formulation Rana pipiens Tadpoles 15±1 Static 96 6.5 Active 
ingredient 
(a.e.) 

Howe et al. 
(2004) 

1651 

38641940 Glyphosate 
isopropylamine 

36 Formulation Rana sylvatica Tadpoles 15±1 Static 96 5.1 Active 
ingredient 
(a.e.) 

Howe et al. 
(2004) 

1652 

38641940 Glyphosate 
isopropylamine 

36 Formulation Rana sylvatica Tadpoles 15±1 Static 96 >8 Active 
ingredient 
(a.e.) 

Howe et al. 
(2004) 

1653 

38641940 Glyphosate 
isopropylamine 

48 Formulation Scinax nasicus Tadpoles 22±2.0 Static-
renewal 

96 1.27 Active 
ingredient 
(calc) 

Lajmanovich 
et al. (2003a) 

1654 

38641940 Glyphosate 
isopropylammo
nium 

36 Formulation Crinia 
insignifera 

Adults 20±2 Renewal 96 39.7 Active 
ingredient 

Bidwell and 
Gorrie (1995) 

1655 

38641940 Glyphosate 
isopropylammo
nium 

35.6 Formulation Bufo 
americanus 

Embryos 23±2 Static-
renewal 

96 4.8 Active 
ingredient 

Edgington et 
al. (2004) 

1656 

38641940 Glyphosate 
isopropylammo
nium 

35.6 Formulation Bufo 
americanus 

Embryos 23±2 Static-
renewal 

96 6.4 Active 
ingredient 

Edgington et 
al. (2004) 

1657 

38641940 Glyphosate 
isopropylammo
nium 

35.6 Formulation Rana clamitans Embryos 23±2 Static-
renewal 

96 4.1 Active 
ingredient 

Edgington et 
al. (2004) 

1658 
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CAS Pesticide name % 
a.i. 

Test material Species Stage Temp. 
(°C) 

Test 
type 

Dura
tion 
(h) 

LC50 
(mg/L) 

LC50 
based on 

Reference Data 
line 

38641940 Glyphosate 
isopropylammo
nium 

35.6 Formulation Rana clamitans Embryos 23±2 Static-
renewal 

96 5.3 Active 
ingredient 

Edgington et 
al. (2004) 

1659 

38641940 Glyphosate 
isopropylammo
nium 

35.6 Formulation Rana pipiens Embryos 23±2 Static-
renewal 

96 15.1 Active 
ingredient 

Edgington et 
al. (2004) 

1660 

38641940 Glyphosate 
isopropylammo
nium 

35.6 Formulation Rana pipiens Embryos 23±2 Static-
renewal 

96 7.5 Active 
ingredient 

Edgington et 
al. (2004) 

1661 

38641940 Glyphosate 
isopropylammo
nium 

35.6 Formulation Xenopus laevis Embryos 23±2 Static-
renewal 

96 15.6 Active 
ingredient 

Edgington et 
al. (2004) 

1662 

38641940 Glyphosate 
isopropylammo
nium 

35.6 Formulation Xenopus laevis Embryos 23±2 Static-
renewal 

96 7.9 Active 
ingredient 

Edgington et 
al. (2004) 

1663 

38641940 Glyphosate 
isopropylammo
nium 

35.6 Formulation Xenopus laevis Embryos 24±0.5 Static-
renewal 

96 6.9 Active 
ingredient 

Edgington et 
al. (2004) 

1664 

38641940 Glyphosate 
isopropylammo
nium 

35.6 Formulation Xenopus laevis Embryos 24±0.5 Static-
renewal 

96 6.9 Active 
ingredient 

Edgington et 
al. (2004) 

1665 

38641940 Glyphosate 
isopropylammo
nium 

35.6 Formulation Xenopus laevis Embryos 24±0.5 Static-
renewal 

96 11.8 Active 
ingredient 

Edgington et 
al. (2004) 

1666 

38641940 Glyphosate 
isopropylammo
nium 

35.6 Formulation Xenopus laevis Embryos 24±0.5 Static-
renewal 

96 13.9 Active 
ingredient 

Edgington et 
al. (2004) 

1667 

38641940 Glyphosate 
isopropylammo
nium 

48 Formulation Xenopus laevis Embryos 24±0.5 Static-
renewal 

96 604.3 Active 
ingredient 

Edgington et 
al. (2004) 

1668 

38641940 Glyphosate 
isopropylammo
nium 

48 Formulation Xenopus laevis Embryos 24±0.5 Static-
renewal 

96 645.2 Active 
ingredient 

Edgington et 
al. (2004) 

1669 
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CAS Pesticide name % 
a.i. 

Test material Species Stage Temp. 
(°C) 

Test 
type 

Dura
tion 
(h) 

LC50 
(mg/L) 

LC50 
based on 

Reference Data 
line 

38641940 Glyphosate 
isopropylammo
nium 

48 Formulation Xenopus laevis Embryos 24±0.5 Static-
renewal 

96 4341.6 Active 
ingredient 

Edgington et 
al. (2004) 

1670 

38641940 Glyphosate 
isopropylammo
nium 

48 Formulation Xenopus laevis Embryos 24±0.5 Static-
renewal 

96 6419 Active 
ingredient 

Edgington et 
al. (2004) 

1671 

38641940 Glyphosate 
isopropylammo
nium 

35.6 Formulation Xenopus laevis Embryos 24 Static-
renewal 

96 9.3 Active 
ingredient 

Perkins et al 
(2000) 

1672 

38641940 Glyphosate 
isopropylammo
nium 

48 Formulation Xenopus laevis Embryos 24 Static-
renewal 

96 7296.8 Active 
ingredient 

Perkins et al 
(2000) 

1673 

38641940 Glyphosate 
isopropylammo
nium 

35.6 Formulation Bufo 
americanus 

Larvae 22±1 Static-
renewal 

96 1.7 Active 
ingredient 

Edgington et 
al. (2004) 

1674 

38641940 Glyphosate 
isopropylammo
nium 

35.6 Formulation Bufo 
americanus 

Larvae 22±1 Static-
renewal 

96 2.9 Active 
ingredient 

Edgington et 
al. (2004) 

1675 

38641940 Glyphosate 
isopropylammo
nium 

35.6 Formulation Rana clamitans Larvae 22±1 Static-
renewal 

96 1.4 Active 
ingredient 

Edgington et 
al. (2004) 

1676 

38641940 Glyphosate 
isopropylammo
nium 

35.6 Formulation Rana clamitans Larvae 22±1 Static-
renewal 

96 3.5 Active 
ingredient 

Edgington et 
al. (2004) 

1677 

38641940 Glyphosate 
isopropylammo
nium 

35.6 Formulation Rana clamitans Larvae 20.30±0.
12 

Lentic 96 2.7 Active 
ingredient 

Wojtaszek et 
al (2004) 

1678 

38641940 Glyphosate 
isopropylammo
nium 

35.6 Formulation Rana clamitans Larvae 20.26±0.
13 

Lentic 96 4.34 Active 
ingredient 

Wojtaszek et 
al (2004) 

1679 

38641940 Glyphosate 
isopropylammo
nium 

35.6 Formulation Rana pipiens Larvae 22±1 Static-
renewal 

96 1.1 Active 
ingredient 

Edgington et 
al. (2004) 

1680 
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CAS Pesticide name % 
a.i. 

Test material Species Stage Temp. 
(°C) 

Test 
type 

Dura
tion 
(h) 

LC50 
(mg/L) 

LC50 
based on 

Reference Data 
line 

38641940 Glyphosate 
isopropylammo
nium 

35.6 Formulation Rana pipiens Larvae 22±1 Static-
renewal 

96 1.8 Active 
ingredient 

Edgington et 
al. (2004) 

1681 

38641940 Glyphosate 
isopropylammo
nium 

35.6 Formulation Rana pipiens Larvae 20.26±0.
13 

Lentic 96 11.47 Active 
ingredient 

Wojtaszek et 
al (2004) 

1682 

38641940 Glyphosate 
isopropylammo
nium 

35.6 Formulation Rana pipiens Larvae 20.30±0.
12 

Lentic 96 4.25 Active 
ingredient 

Wojtaszek et 
al (2004) 

1683 

38641940 Glyphosate 
isopropylammo
nium 

35.6 Formulation Xenopus laevis Larvae 22±1 Static-
renewal 

96 0.88 Active 
ingredient 

Edgington et 
al. (2004) 

1684 

38641940 Glyphosate 
isopropylammo
nium 

35.6 Formulation Xenopus laevis Larvae 22±1 Static-
renewal 

96 2.1 Active 
ingredient 

Edgington et 
al. (2004) 

1685 

38641940 Glyphosate 
isopropylammo
nium 

NR Technical Crinia 
insignifera 

NR NR Static 96 78 Active 
ingredient 

Office of 
Pesticide 
Programs 
(2000) 

1686 

38641940 Glyphosate 
isopropylammo
nium 

NR Formulation Crinia 
insignifera 

Tadpoles NR Static 96 39.7 Formulatio
n 

Office of 
Pesticide 
Programs 
(2000) 

1687 

38641940 Glyphosate 
isopropylammo
nium 

36 Formulation Litoria moorei Tadpoles 20±2 Renewal 96 7.66 Active 
ingredient 

Bidwell and 
Gorrie (1995) 

1688 

38641940 Glyphosate 
isopropylammo
nium 

48 Formulation Scinax nasicus Tadpoles 22±2 Renewal 96 1.5024 Active 
ingredient 
(calc) 

Lajmanovich 
et al. (2003b) 

1689 

38641940 Glyphosate 
isopropylammo
nium 

48 Formulation Scinax nasicus Tadpoles 22±2 Static 96 2.5296 Active 
ingredient 
(calculated
) 

Lajmanovich 
et al. (2003b) 

1690 
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CAS Pesticide name % 
a.i. 

Test material Species Stage Temp. 
(°C) 

Test 
type 

Dura
tion 
(h) 

LC50 
(mg/L) 

LC50 
based on 

Reference Data 
line 

81591813 Glyphosate 
trimesium 

36 Formulation Rana clamitans Tadpoles 20±1 Static 96 >17.9 Active 
ingredient 
(a.e.) 

Howe et al. 
(2004) 

1691 

76448 Heptachlor 99 Technical Bufo 
woodhousei 
fowleri 

Tadpoles 15 Static 96 0.435 Active 
ingredient 

Mayer and 
Ellersieck 
(1986) 

1692 

76448 Heptachlor NR Technical Bufo 
woodhousei 
fowleri 

Tadpoles 15.5±0.5 Static 96 0.44 Active 
ingredient 

Sanders 
(1970) 

1693 

0 Imazapyr NR Technical Rana 
catesbeiana 

Tadpoles 22 Static-
renewal 

96 799.6 Active 
ingredient 

Trumbo and 
Waligora 
(2009) 

1694 

0 Imazapyr 27.6 Formulation Rana 
catesbeiana 

Tadpoles 22 Static-
renewal 

96 14.7 Active 
ingredient 

Trumbo and 
Waligora 
(2009) 

1695 

0 Imazapyr 28.7 Formulation Rana 
catesbeiana 

Tadpoles 22 Static-
renewal 

96 1739 Active 
ingredient 

Trumbo and 
Waligora 
(2009) 

1696 

13826141
3 

Imidacloprid >95 Technical Rana 
limnocharis 

Tadpoles 20±1 Renewal 96 82 Active 
ingredient 

Feng et al 
(2004) 

1697 

13826141
3 

Imidacloprid >95 Technical Rana 
nigromaculata 

Tadpoles 20±1 Renewal 96 129 Active 
ingredient 

Feng et al 
(2004) 

1698 

121755 Malathion NR Technical Rhinella 
arenarum 

Larvae NR Renewal 96 19.2 Active 
ingredient 

Venturino et al 
(1992) 

1701 

121755 Malathion NR Formulation Bufo marinus Tadpoles NR Static 96 1.5 Active 
ingredient 

Tejada et al 
(1994) 

1702 

121755 Malathion NR Technical Bufo 
woodhousei 

Tadpoles NR Static 96 0.42 Active 
ingredient 

Office of 
Pesticide 
Programs 
(2000) 

1703 

121755 Malathion 95 Technical Bufo 
woodhousei 
fowleri 

Tadpoles 15 Static 96 0.42 Active 
ingredient 

Mayer and 
Ellersieck 
(1986) 

1704 
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CAS Pesticide name % 
a.i. 

Test material Species Stage Temp. 
(°C) 

Test 
type 

Dura
tion 
(h) 

LC50 
(mg/L) 

LC50 
based on 

Reference Data 
line 

121755 Malathion NR Technical Bufo 
woodhousei 
fowleri 

Tadpoles 15.5±0.5 Static 96 0.42 Active 
ingredient 

Sanders 
(1970) 

1705 

121755 Malathion 95 Technical Pseudacris 
triseriata 

Tadpoles 15 Static 96 0.2 Active 
ingredient 

Mayer and 
Ellersieck 
(1986) 

1706 

121755 Malathion NR Technical Pseudacris 
triseriata 

Tadpoles NR Static 96 0.2 Active 
ingredient 

Office of 
Pesticide 
Programs 
(2000) 

1707 

121755 Malathion NR Technical Pseudacris 
triseriata 

Tadpoles 15.5±0.5 Static 96 0.2 Active 
ingredient 

Sanders 
(1970) 

1708 

121755 Malathion 99 Technical Rana boylii Tadpoles NR Static 96 2.137 Active 
ingredient 

Sparling and 
Fellers (2007) 

1709 

121755 Malathion 50 Formulation Rana 
hexadactyla 

Tadpoles 29 Static? 96 4.14 Active 
ingredient 

Andrews and 
George (1991) 

1710 

121755 Malathion 25 Formulation Rana ridibunda Tadpoles NR Static 96 29 Active 
ingredient 

Sayim (2008) 1712 

121755 Malathion 95 Technical Rana ridibunda Tadpoles NR Static 96 38 Active 
ingredient 

Sayim (2008) 1713 

8018017 Mancozeb 78 Formulation Bufo 
americanus 

embryos 20±1 Static-
renewal 

96 1.40 Active 
ingredient 

Harris et al 
(2000) 

1715 

8018017 Mancozeb 76-80 Formulation Rana clamitans Embryos 18.1 Renewal 96 0.96 Active 
ingredient 

Harris et al 
(1998) 

1716 

8018017 Mancozeb 76-80 Formulation Rana clamitans Embryos 18.6 Renewal 96 2.21 Active 
ingredient 

Harris et al 
(1998) 

1717 

8018017 Mancozeb 78 Formulation Rana pipiens Embryos 20±1 Static-
renewal 

96 0.20 Active 
ingredient 

Harris et al 
(2000) 

1718 

8018017 Mancozeb NR Formulation Bufo marinus Tadpoles NR Static 96 0.12 Active 
ingredient 

Tejada et al 
(1994) 

1719 

12427382 Maneb 95 Technical 
(Reference 
grade) 

Xenopus laevis Blastula 23±1 Renewal 96 2.1 Active 
ingredient 

Fort et al 
(1999b) 

1720 
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CAS Pesticide name % 
a.i. 

Test material Species Stage Temp. 
(°C) 

Test 
type 

Dura
tion 
(h) 

LC50 
(mg/L) 

LC50 
based on 

Reference Data 
line 

12427382 Maneb 95 Technical 
(Reference 
grade) 

Xenopus laevis Blastula 23±1 Renewal 96 7.2 Active 
ingredient 

Fort et al 
(1999b) 

1721 

73250687 Mefenacet 99 Technical Silurana 
tropicalis 

Tadpoles 25±1 Renewal 96 2.70 Active 
ingredient 

Saka (2010) 1723 

7487947 Mercuric 
chloride 

NR (Technical) Microhyla 
ornata 

Eggs 21-25 Static 96 0.1704 Active 
ingredient 

Ghate and 
Mulherkar 
(1980) 

1727 

7487947 Mercuric 
chloride 

NR (Technical) Bufo punctatus Embryos 19-22 Static-
renewal 

96 0.0368 Active 
ingredient 

Birge et al 
(1983) 

1728 

7487947 Mercuric 
chloride 

NR (Technical) Bufo 
woodhousei 
fowleri 

Embryos 19-22 Static-
renewal 

96 0.0659 Active 
ingredient 

Birge et al 
(1983) 

1729 

7487947 Mercuric 
chloride 

NR (Technical) Gastrophryne 
carolinensis 

Embryos 19-22 Static-
renewal 

96 0.0013 Active 
ingredient 

Birge et al 
(1983) 

1730 

7487947 Mercuric 
chloride 

NR (Technical) Hyla 
chrysoscelis 

Embryos 19-22 Static-
renewal 

96 0.0024 Active 
ingredient 

Birge et al 
(1983) 

1731 

7487947 Mercuric 
chloride 

NR (Technical) Rana grylio Embryos 19-22 Static-
renewal 

96 0.0672 Active 
ingredient 

Birge et al 
(1983) 

1732 

7487947 Mercuric 
chloride 

NR (Technical) Rana pipiens Embryos 19-22 Static-
renewal 

96 0.0073 Active 
ingredient 

Birge et al 
(1983) 

1733 

7487947 Mercuric 
chloride 

NR Technical Bufo 
melanostictus 

Tadpoles 31 (29-
34) 

Static 96 0.0436 Active 
ingredient 
(Hg) 

Khangarot and 
Ray (1987) 

1734 

7487947 Mercuric 
chloride 

NR (Technical) Bufo 
melanostictus 

Tadpoles 22-24 Static 96 0.25 Active 
ingredient 

Paulose 
(1988) 

1735 

7487947 Mercuric 
chloride 

NR (Technical) Microhyla 
ornata 

Tadpoles 21-25 Static 96 0.1184 Active 
ingredient 

Ghate and 
Mulherkar 
(1980) 

1736 

7487947 Mercuric 
chloride 

NR NR Microhyla 
ornata 

Tadpoles 25.5-26 Renewal 96 1.12 Active 
ingredient 

Rao and 
Madhyastha 
(1987) 

1737 
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CAS Pesticide name % 
a.i. 

Test material Species Stage Temp. 
(°C) 

Test 
type 

Dura
tion 
(h) 

LC50 
(mg/L) 

LC50 
based on 

Reference Data 
line 

7487947 Mercuric 
chloride 

NR NR Microhyla 
ornata 

Tadpoles 25.5-26 Renewal 96 1.43 Active 
ingredient 

Rao and 
Madhyastha 
(1987) 

1738 

7487947 Mercuric 
chloride 

NR (Technical) Rana breviceps Tadpoles 22-24 Static 96 0.28 Active 
ingredient 

Paulose 
(1988) 

1739 

7487947 Mercuric 
chloride 

98 Technical Rana heckscheri Tadpoles 21±1 Static 96 0.68 Active 
ingredient 

Punzo (1993a) 1740 

7487947 Mercuric 
chloride 

NR Technical 
(Reagent 
grade) 

Rana 
hexadactyla 

Tadpoles 15 (13-
16) 

Renewal 96 0.051 Active 
ingredient 
(Hg) 

Khangarot et 
al (1985b) 

1741 

2032657 Methiocarb NR Technical Rana 
sphenocephala 

Larvae 16 Static 96 8.7 Active 
ingredient 

Marking and 
Chandler 
(1981) 

1742 

2032657 Methiocarb NR Technical Rana 
sphenocephala 

Larvae NR Static 96 8.7 Active 
ingredient 

Office of 
Pesticide 
Programs 
(2000) 

1743 

72435 Methoxychlor 98 Technical Pseudacris 
triseriata 

Tadpoles 15 Static 96 0.333 Active 
ingredient 

Mayer and 
Ellersieck 
(1986) 

1744 

72435 Methoxychlor NR Technical Pseudacris 
triseriata 

Tadpoles 15.5±0.5 Static 96 0.33 Active 
ingredient 

Sanders 
(1970) 

1745 

51218452 Metolachlor 99 Technical Xenopus laevis Embryos 22-26 Static-
renewal 

96 13.6 Active 
ingredient 

Osano et al. 
(2002b) 

1746 

51218452 Metolachlor 97.2 Technical Rana 
catesbeiana 

Tadpoles 15 NR 96 14 Active 
ingredient 

Wan et al 
(2006) 

1747 

7786347 Mevinphos 60 Technical Pseudacris 
triseriata 

Tadpoles 16 Static 96 >3.2 Active 
ingredient 

Mayer and 
Ellersieck 
(1986) 

1748 

2212671 Molinate 98 Technical Bufo 
woodhousei 
fowleri 

Tadpoles 16 Static 96 26 Active 
ingredient 

Mayer and 
Ellersieck 
(1986) 

1750 
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CAS Pesticide name % 
a.i. 

Test material Species Stage Temp. 
(°C) 

Test 
type 

Dura
tion 
(h) 

LC50 
(mg/L) 

LC50 
based on 

Reference Data 
line 

2212671 Molinate NR Technical Bufo 
woodhousei 
fowleri 

Tadpoles 15.5±0.5 Static 96 14 Active 
ingredient 

Sanders 
(1970) 

1751 

6923224 Monocrotophos >90 Technical Xenopus laevis Embryos 23 Static 96 >100 Active 
ingredient 

Snawder and 
Chambers 
(1989) 

1753 

2163806 MSMA 47.7 Formulation Xenopus laevis Adults 22 Static 96 1132.4 Active 
ingredient 

Schultz and 
Dumont 
(1984) 

1754 

2163806 MSMA 47.7 Formulation Xenopus laevis Embryos 22 Static 96 225.0 Active 
ingredient 

Schultz and 
Dumont 
(1984) 

1755 

88671890 Myclobutanil 38-42 Formulation Rana clamitans Embryos 18.6 Renewal 96 >10.0 Active 
ingredient 

Harris et al 
(1998) 

1756 

94804 NA NR Technical Rhinella 
arenarum 

Tadpoles 20±1 Static 96 0.07 Active 
ingredient 
(Cu) 

Perez-Coll and 
Herkovits 
(2006) 

1757 

300765 Naled NR Technical Pseudacris 
triseriata 

Tadpoles 15.5±0.5 Static 96 1.7 Active 
ingredient 

Sanders 
(1970) 

1758 

91203 Naphthalene NR Technical 
(Reagent 
grade) 

Xenopus laevis Larvae 28 Flow-
through 

96 2.1 Active 
ingredient 

Edmisten and 
Bantle (1982) 

1759 

91203 Naphthalene NR Technical 
(Reagent 
grade) 

Xenopus laevis Larvae 28 Flow-
through 

96 2.1 Active 
ingredient 

Edmisten and 
Bantle (1982) 

1760 

11199109
4 

Nicosulfuron 88 Technical Xenopus laevis Embryos 24±0.5 Renewal 96 12.3 Active 
ingredient 

Fort et al 
(1999a) 

1761 

11199109
4 

Nicosulfuron 99.5 Technical Xenopus laevis Embryos 24±0.5 Renewal 96 >25 Active 
ingredient 

Fort et al 
(1999a) 

1762 

112050 Nonanoic acid 98 Technical Xenopus laevis Embryos NR Renewal 96 32.7 Active 
ingredient 

Dawson et al 
(1996) 

1766 

76738620 Paclobutrazol 98.25 Technical Bufo bufo 
gargarizans 

Tadpoles 22±1 Renewal 96 9.1 Active 
ingredient 

Liu et al 
(1995) 

1769 
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CAS Pesticide name % 
a.i. 

Test material Species Stage Temp. 
(°C) 

Test 
type 

Dura
tion 
(h) 

LC50 
(mg/L) 

LC50 
based on 

Reference Data 
line 

76738620 Paclobutrazol 98.25 Technical Bufo bufo 
gargarizans 

Tadpoles 22±1 Renewal 96 9.1 Active 
ingredient 

Liu et al 
(1996) 

1770 

4685147 Paraquat 42 Technical Bufo bufo 
gargarizans 

Tadpoles 22±2 Renewal 96 20.1 Active 
ingredient 

Yin et al 
(2008) 

1772 

1910425 Paraquat 
dichloride 

95 Technical Rana pipiens Embryos 22-25 Renewal 96 1.3 Active 
ingredient 

Linder et al 
(1990) 

1774 

1910425 Paraquat 
dichloride 

29.1 Formulation Rana pipiens Embryos 22-25 Renewal 96 0.5 Active 
ingredient 

Linder et al 
(1990) 

1775 

1910425 Paraquat 
dichloride 

29.1 Formulation Xenopus laevis Embryos 22-25 Renewal 96 >8.1 Active 
ingredient 

Linder et al 
(1990) 

1776 

1910425 Paraquat 
dichloride 

95 Technical Xenopus laevis Embryos 22-25 Renewal 96 8.1 Active 
ingredient 

Linder et al 
(1990) 

1777 

1910425 Paraquat 
dichloride 

42 Technical Bufo 
woodhousei 
fowleri 

Tadpoles 16 Static 96 15 Active 
ingredient 

Mayer and 
Ellersieck 
(1986) 

1778 

1910425 Paraquat 
dichloride 

NR Technical Bufo 
woodhousei 
fowleri 

Tadpoles 15.5±0.5 Static 96 26 Active 
ingredient 

Sanders 
(1970) 

1779 

1910425 Paraquat 
dichloride 

42 Technical Pseudacris 
triseriata 

Tadpoles 16 Static 96 28 Active 
ingredient 

Mayer and 
Ellersieck 
(1986) 

1780 

1910425 Paraquat 
dichloride 

NR Technical Pseudacris 
triseriata 

Tadpoles 15.5±0.5 Static 96 28 Active 
ingredient 

Sanders 
(1970) 

1781 

1910425 Paraquat 
dichloride 

27.6 Formulation Scinax nasica Tadpoles 16±1 Static-
renewal 

96 21.99 Active 
ingredient 

Lajmanovich 
et al. (1998) 

1782 

56382 Parathion >90 Technical Xenopus laevis Embryos 23 Static 96 14.7 Active 
ingredient 

Snawder and 
Chambers 
(1989) 

1783 

56382 Parathion 98.7 Technical Bufo 
woodhousei 
fowleri 

Tadpoles 15 Static 96 >1 Active 
ingredient 

Mayer and 
Ellersieck 
(1986) 

1784 
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CAS Pesticide name % 
a.i. 

Test material Species Stage Temp. 
(°C) 

Test 
type 

Dura
tion 
(h) 

LC50 
(mg/L) 

LC50 
based on 

Reference Data 
line 

56382 Parathion 98.7 Technical Pseudacris 
triseriata 

Tadpoles 15 Static 96 1.08 Active 
ingredient 

Mayer and 
Ellersieck 
(1986) 

1785 

56382 Parathion NR Technical Pseudacris 
triseriata 

Tadpoles 15.5±0.5 Static 96 1 Active 
ingredient 

Sanders 
(1970) 

1786 

298000 Parathion-
methyl, methyl 
parathion 

50 Formulation Rana 
cyanophlyctis 

Adults 23±0.2 Renewal 96 11.5 Active 
ingredient 

Mudgall and 
Patil (1987) 

1787 

298000 Parathion-
methyl, methyl 
parathion 

50 Formulation Rana 
cyanophlyctis 

Adults 23±0.2 Renewal 96 8.0 Active 
ingredient 

Mudgall and 
Patil (1987) 

1788 

298000 Parathion-
methyl, methyl 
parathion 

90 Technical Pseudacris 
triseriata 

Tadpoles 15 Static 96 3.7 Active 
ingredient 

Mayer and 
Ellersieck 
(1986) 

1789 

298000 Parathion-
methyl, methyl 
parathion 

99 Technical Rana tigrina Tadpoles 20-21 Static 96 3.1 Active 
ingredient 

Luo et al 
(2003) 

1793 

87865 Pentachlorophe
nol 

100 Technical Xenopus laevis Embryos 24±0.5 Renewal 96 0.52 Active 
ingredient 

Fort and 
Stover (1996) 

1795 

87865 Pentachlorophe
nol 

100 Technical Xenopus laevis Embryos 24±0.5 Renewal 96 0.56 Active 
ingredient 

Fort and 
Stover (1996) 

1796 

87865 Pentachlorophe
nol 

100 Technical Xenopus laevis Larvae 24±0.5 Renewal 96 0.05 Active 
ingredient 

Fort and 
Stover (1996) 

1799 

87865 Pentachlorophe
nol 

100 Technical Xenopus laevis Larvae 24±0.5 Renewal 96 0.12 Active 
ingredient 

Fort and 
Stover (1996) 

1800 

87865 Pentachlorophe
nol 

100 Technical Xenopus laevis Larvae 24±0.5 Renewal 96 0.35 Active 
ingredient 

Fort and 
Stover (1996) 

1801 

87865 Pentachlorophe
nol 

100 Technical Xenopus laevis Larvae 24±0.5 Renewal 96 0.06 Active 
ingredient 

Fort and 
Stover (1996) 

1802 

87865 Pentachlorophe
nol 

100 Technical Xenopus laevis Larvae 24±0.5 Renewal 96 0.15 Active 
ingredient 

Fort and 
Stover (1996) 

1803 

87865 Pentachlorophe
nol 

100 Technical Xenopus laevis Larvae 24±0.5 Renewal 96 0.42 Active 
ingredient 

Fort and 
Stover (1996) 

1804 
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CAS Pesticide name % 
a.i. 

Test material Species Stage Temp. 
(°C) 

Test 
type 

Dura
tion 
(h) 

LC50 
(mg/L) 

LC50 
based on 

Reference Data 
line 

87865 Pentachlorophe
nol 

99 Technical Rana 
catesbeiana 

NR 17.7 
(17.2-
18.2) 

Flow-
through 

96 0.207 Active 
ingredient 

Thurston et al 
(1985) 

1806 

87865 Pentachlorophe
nol 

99 Technical Bufo boreas Tadpoles 22 Static 96 0.37 Active 
ingredient 

Dwyer et al 
(1999) 

1807 

87865 Pentachlorophe
nol 

99 Technical Bufo boreas Tadpoles 22 Static 96 0.37 Active 
ingredient 

Dwyer et al 
(2005) 

1808 

87865 Pentachlorophe
nol 

NR (Technical) Rana 
sphenocephala 

Tadpoles 22 Static 96 0.14 Active 
ingredient 

Bridges et al 
(2002) 

1810 

52645531 Permethrin 99 Technical 
(Reference 
grade) 

Xenopus laevis Blastula 23±1 Renewal 96 0.3 Active 
ingredient 

Fort et al 
(1999b) 

1811 

52645531 Permethrin 99 Technical 
(Reference 
grade) 

Xenopus laevis Blastula 23±1 Renewal 96 0.7 Active 
ingredient 

Fort et al 
(1999b) 

1812 

52645531 Permethrin 93 Technical Rana 
catesbeiana 

NR 17.6 
(17.3-18) 

Flow-
through 

96 0.115 Active 
ingredient 

Thurston et al 
(1985) 

1814 

52645531 Permethrin 95.2 Technical Bufo boreas Tadpoles 22 Static 96 >10 Active 
ingredient 

Dwyer et al 
(1999) 

1815 

52645531 Permethrin 95.2 Technical Bufo boreas Tadpoles 22 Static 96 >10 Active 
ingredient 

Dwyer et al 
(2005) 

1816 

52645531 Permethrin 38 Formulation Rana 
catesbeiana 

Tadpoles 24±1 Static 96 7.033 Active 
ingredient 

Jolly et al 
(1978a) 

1817 

52645531 Permethrin NR (Technical) Rana 
sphenocephala 

Tadpoles 22 Static 96 18.2 Active 
ingredient 

Bridges et al 
(2002) 

1818 

732116  Phosmet 50 Formulation Rana clamitans Embryos 18.6 Renewal 96 >12.5 Active 
ingredient 

Harris et al 
(1998) 

1820 

51036 Piperonyl 
butoxide 

90 Technical Xenopus laevis Embryos 24.7 Renewal 96 68 Active 
ingredient 

El-Merhibi et 
al (2004) 

1825 

51036 Piperonyl 
butoxide 

100 Technical Pseudacris 
triseriata 

Tadpoles 15 Static 96 0.21 Active 
ingredient 

Mayer and 
Ellersieck 
(1986) 

1826 
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CAS Pesticide name % 
a.i. 

Test material Species Stage Temp. 
(°C) 

Test 
type 

Dura
tion 
(h) 

LC50 
(mg/L) 

LC50 
based on 

Reference Data 
line 

51036 Piperonyl 
butoxide 

NR Technical Pseudacris 
triseriata 

Tadpoles 15.5±0.5 Static 96 1 Active 
ingredient 

Sanders 
(1970) 

1827 

23103982 Pirimicarb 50 Formulation Rhinella 
arenarum 

Tadpoles 25±1 Renewal 96 111.80 Active 
ingredient 

Candioti et al 
(2010) 

1828 

23103982 Pirimicarb 50 Formulation Rhinella 
arenarum 

Tadpoles 25±1 Renewal 96 90.85 Active 
ingredient 

Candioti et al 
(2010) 

1829 

- POEA 
(surfactant) 

71 Technical Rana clamitans Tadpoles 20±1 Static 96 2.2 Active 
ingredient 

Howe et al. 
(2004) 

1834 

67747095 Prochloraz NR Technical Xenopus laevis Embryos 24±0.5 Renewal 96 4.50 Active 
ingredient 

Larsen and 
Sorensen 
(2004) 

1836 

41198087 Profenofos 40 Formulation Rana spinosa Tadpoles 21±1 Renewal 96 0.58 Active 
ingredient 

Li et al (2010) 1837 

83794 Rotenone 5 Formulation Rana 
sphenocephala 

Larvae NR Static 96 0.5 Formulatio
n 

Office of 
Pesticide 
Programs 
(2000) 

1845 

83794 Rotenone NR (Technical) Xenopus laevis Tadpoles 17.2 
(16.5-
18.4) 

Flow-
through 

96 >0.04 Active 
ingredient 

Holcombe et 
al (1987) 

1850 

122349 Simazine 89 Formulation Rana 
catesbeiana 

Tadpoles 15 NR 96 1780 Formulatio
n 

Wan et al 
(2006) 

1851 

1014706 Simetryn 99.9 Technical Silurana 
tropicalis 

Tadpoles 25±1 Renewal 96 3.70 Active 
ingredient 

Saka (2010) 1852 

131522 Sodium 
pentachlorophen
oxide 

90 Technical Ambystoma 
mexicanum 

Larvae 20±1 Renewal 96 0.21 Active 
ingredient 

Saka (2003) 1853 

131522 Sodium 
pentachlorophen
oxide 

90 Technical Ambystoma 
mexicanum 

Larvae 20±1 Renewal 96 0.18 Active 
ingredient 

Saka (2003) 1854 

131522 Sodium 
pentachlorophen
oxide 

90 Technical Ambystoma 
mexicanum 

Larvae 20±1 Renewal 96 0.17 Active 
ingredient 

Saka (2003) 1855 
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CAS Pesticide name % 
a.i. 

Test material Species Stage Temp. 
(°C) 

Test 
type 

Dura
tion 
(h) 

LC50 
(mg/L) 

LC50 
based on 

Reference Data 
line 

131522 Sodium 
pentachlorophen
oxide 

90 Technical Ambystoma 
mexicanum 

Larvae 20±1 Renewal 96 0.14 Active 
ingredient 

Saka (2003) 1856 

131522 Sodium 
pentachlorophen
oxide 

90 Technical Ambystoma 
mexicanum 

Larvae 20±1 Renewal 96 0.19 Active 
ingredient 

Saka (2003) 1857 

131522 Sodium 
pentachlorophen
oxide 

90 Technical Ambystoma 
mexicanum 

Larvae 20±1 Renewal 96 0.14 Active 
ingredient 

Saka (2003) 1858 

131522 Sodium 
pentachlorophen
oxide 

90 Technical Ambystoma 
mexicanum 

Larvae 20±1 Renewal 96 0.17 Active 
ingredient 

Saka (2003) 1859 

131522 Sodium 
pentachlorophen
oxide 

90 Technical Ambystoma 
mexicanum 

Larvae 20±1 Renewal 96 0.14 Active 
ingredient 

Saka (2003) 1860 

131522 Sodium 
pentachlorophen
oxide 

90 Technical Ambystoma 
mexicanum 

Larvae 20±1 Renewal 96 0.18 Active 
ingredient 

Saka (2003) 1861 

131522 Sodium 
pentachlorophen
oxide 

90 Technical Bufo japonicus 
formosus 

Larvae 20±1 Renewal 96 0.20 Active 
ingredient 

Saka (1999) 1862 

131522 Sodium 
pentachlorophen
oxide 

90 Technical Bufo japonicus 
formosus 

Larvae 20±1 Renewal 96 0.15 Active 
ingredient 

Saka (1999) 1863 

131522 Sodium 
pentachlorophen
oxide 

90 Technical Bufo japonicus 
formosus 

Larvae 20±1 Renewal 96 0.12 Active 
ingredient 

Saka (1999) 1864 

131522 Sodium 
pentachlorophen
oxide 

90 Technical Cynops 
pyrrhogaster 

Larvae 20±1 Renewal 96 0.26 Active 
ingredient 

Saka (1999) 1865 

131522 Sodium 
pentachlorophen
oxide 

90 Technical Cynops 
pyrrhogaster 

Larvae 20±1 Renewal 96 0.12 Active 
ingredient 

Saka (1999) 1866 
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CAS Pesticide name % 
a.i. 

Test material Species Stage Temp. 
(°C) 

Test 
type 

Dura
tion 
(h) 

LC50 
(mg/L) 

LC50 
based on 

Reference Data 
line 

131522 Sodium 
pentachlorophen
oxide 

90 Technical Cynops 
pyrrhogaster 

Larvae 20±1 Renewal 96 0.07 Active 
ingredient 

Saka (1999) 1867 

131522 Sodium 
pentachlorophen
oxide 

90 Technical Hyla japonica Larvae 20±1 Renewal 96 0.17 Active 
ingredient 

Saka (1999) 1868 

131522 Sodium 
pentachlorophen
oxide 

90 Technical Hyla japonica Larvae 20±1 Renewal 96 0.16 Active 
ingredient 

Saka (1999) 1869 

131522 Sodium 
pentachlorophen
oxide 

90 Technical Hyla japonica Larvae 20±1 Renewal 96 0.18 Active 
ingredient 

Saka (1999) 1870 

131522 Sodium 
pentachlorophen
oxide 

90 Technical Rana 
nigromaculata 

Larvae 20±1 Renewal 96 0.21 Active 
ingredient 

Saka (1999) 1871 

131522 Sodium 
pentachlorophen
oxide 

90 Technical Rana 
nigromaculata 

Larvae 20±1 Renewal 96 0.12 Active 
ingredient 

Saka (1999) 1872 

131522 Sodium 
pentachlorophen
oxide 

90 Technical Rana 
nigromaculata 

Larvae 20±1 Renewal 96 0.12 Active 
ingredient 

Saka (1999) 1873 

131522 Sodium 
pentachlorophen
oxide 

90 Technical Rhacophorus 
arboreus 

Larvae 20±1 Renewal 96 0.29 Active 
ingredient 

Saka (1999) 1874 

131522 Sodium 
pentachlorophen
oxide 

90 Technical Rhacophorus 
arboreus 

Larvae 20±1 Renewal 96 0.21 Active 
ingredient 

Saka (1999) 1875 

131522 Sodium 
pentachlorophen
oxide 

90 Technical Xenopus laevis Larvae 20±1 Renewal 96 0.26 Active 
ingredient 

Saka (1999) 1876 

131522 Sodium 
pentachlorophen
oxide 

90 Technical Xenopus laevis Larvae 20±1 Renewal 96 0.21 Active 
ingredient 

Saka (1999) 1877 
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CAS Pesticide name % 
a.i. 

Test material Species Stage Temp. 
(°C) 

Test 
type 

Dura
tion 
(h) 

LC50 
(mg/L) 

LC50 
based on 

Reference Data 
line 

131522 Sodium 
pentachlorophen
oxide 

90 Technical Xenopus laevis Larvae 20±1 Renewal 96 0.17 Active 
ingredient 

Saka (1999) 1878 

131522 Sodium 
pentachlorophen
oxide 

90 Technical Xenopus laevis Larvae 20±1 Renewal 96 0.28 Active 
ingredient 

Saka (2003) 1879 

131522 Sodium 
pentachlorophen
oxide 

90 Technical Xenopus laevis Larvae 20±1 Renewal 96 0.25 Active 
ingredient 

Saka (2003) 1880 

131522 Sodium 
pentachlorophen
oxide 

90 Technical Xenopus laevis Larvae 20±1 Renewal 96 0.24 Active 
ingredient 

Saka (2003) 1881 

131522 Sodium 
pentachlorophen
oxide 

90 Technical Xenopus laevis Larvae 20±1 Renewal 96 0.22 Active 
ingredient 

Saka (2003) 1882 

131522 Sodium 
pentachlorophen
oxide 

90 Technical Xenopus laevis Larvae 20±1 Renewal 96 0.18 Active 
ingredient 

Saka (2003) 1883 

131522 Sodium 
pentachlorophen
oxide 

90 Technical Xenopus laevis Larvae 20±1 Renewal 96 0.17 Active 
ingredient 

Saka (2003) 1884 

131522 Sodium 
pentachlorophen
oxide 

90 Technical Xenopus laevis Larvae 20±1 Renewal 96 0.17 Active 
ingredient 

Saka (2003) 1885 

131522 Sodium 
pentachlorophen
oxide 

90 Technical Xenopus laevis Larvae 20±1 Renewal 96 0.15 Active 
ingredient 

Saka (2003) 1886 

131522 Sodium 
pentachlorophen
oxide 

90 Technical Xenopus laevis Larvae 20±1 Renewal 96 0.16 Active 
ingredient 

Saka (2003) 1887 

131522 Sodium 
pentachlorophen
oxide 

90 Technical Xenopus laevis Larvae 20±1 Renewal 96 0.15 Active 
ingredient 

Saka (2003) 1888 
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CAS Pesticide name % 
a.i. 

Test material Species Stage Temp. 
(°C) 

Test 
type 

Dura
tion 
(h) 

LC50 
(mg/L) 

LC50 
based on 

Reference Data 
line 

131522 Sodium 
pentachlorophen
oxide 

90 Technical Xenopus laevis Larvae 20±1 Renewal 96 0.14 Active 
ingredient 

Saka (2003) 1889 

131522 Sodium 
pentachlorophen
oxide 

90 Technical Xenopus laevis Larvae 20±1 Renewal 96 0.13 Active 
ingredient 

Saka (2003) 1890 

131522 Sodium 
pentachlorophen
oxide 

90 Technical Xenopus laevis Larvae 20±1 Renewal 96 0.15 Active 
ingredient 

Saka (2003) 1891 

131522 Sodium 
pentachlorophen
oxide 

NR Technical 
(Reagent 
grade) 

Rana 
hexadactyla 

Tadpoles 14 (12-
17) 

Renewal 96 0.0184
4 

Active 
ingredient 

Khangarot et 
al (1985c) 

1893 

74222972 Sulfometuron-
methyl 

85 Technical Xenopus laevis Embryos 24±0.5 Renewal 96 24.3 Active 
ingredient 

Fort et al 
(1999a) 

1894 

74222972 Sulfometuron-
methyl 

99.5 Technical Xenopus laevis Embryos 24±0.5 Renewal 96 >25 Active 
ingredient 

Fort et al 
(1999a) 

1895 

72548 TDE 99 Technical Bufo 
woodhousei 
fowleri 

Tadpoles 16 Static 96 0.14 Active 
ingredient 

Mayer and 
Ellersieck 
(1986) 

1896 

72548 TDE NR Technical Bufo 
woodhousei 
fowleri 

Tadpoles 15.5±0.5 Static 96 0.14 Active 
ingredient 

Sanders 
(1970) 

1897 

72548 TDE NR Technical Pseudacris 
triseriata 

Tadpoles 15.5±0.5 Static 96 0.4 Active 
ingredient 

Sanders 
(1970) 

1898 

3383968 Temephos 44.6 Formulation Rana clamitans Tadpoles 20-21 Renewal 96 0.0018
9 

Active 
ingredient 

Sparling et al 
(1997) 

1899 

28249776 Thiobencarb 50 Formulation Bufo japonicus 
formosus 

Larvae 20±1 Renewal 96 1.69 Active 
ingredient 

Saka (1999) 1901 

28249776 Thiobencarb 50 Formulation Bufo japonicus 
formosus 

Larvae 20±1 Renewal 96 1.82 Active 
ingredient 

Saka (1999) 1902 

28249776 Thiobencarb 50 Formulation Bufo japonicus 
formosus 

Larvae 20±1 Renewal 96 2.19 Active 
ingredient 

Saka (1999) 1903 
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CAS Pesticide name % 
a.i. 

Test material Species Stage Temp. 
(°C) 

Test 
type 

Dura
tion 
(h) 

LC50 
(mg/L) 

LC50 
based on 

Reference Data 
line 

28249776 Thiobencarb 50 Formulation Cynops 
pyrrhogaster 

Larvae 20±1 Renewal 96 3.68 Active 
ingredient 

Saka (1999) 1904 

28249776 Thiobencarb 50 Formulation Cynops 
pyrrhogaster 

Larvae 20±1 Renewal 96 3.18 Active 
ingredient 

Saka (1999) 1905 

28249776 Thiobencarb 50 Formulation Cynops 
pyrrhogaster 

Larvae 20±1 Renewal 96 2.83 Active 
ingredient 

Saka (1999) 1906 

28249776 Thiobencarb 99 Technical Cynops 
pyrrhogaster 

Larvae 20±1 Renewal 96 2.98 Active 
ingredient 

Saka (1999) 1907 

28249776 Thiobencarb 50 Formulation Hyla japonica Larvae 20±1 Renewal 96 1.42 Active 
ingredient 

Saka (1999) 1908 

28249776 Thiobencarb 50 Formulation Hyla japonica Larvae 20±1 Renewal 96 1.56 Active 
ingredient 

Saka (1999) 1909 

28249776 Thiobencarb 50 Formulation Hyla japonica Larvae 20±1 Renewal 96 2.10 Active 
ingredient 

Saka (1999) 1910 

28249776 Thiobencarb 50 Formulation Rana 
nigromaculata 

Larvae 20±1 Renewal 96 2.45 Active 
ingredient 

Saka (1999) 1911 

28249776 Thiobencarb 50 Formulation Rana 
nigromaculata 

Larvae 20±1 Renewal 96 1.97 Active 
ingredient 

Saka (1999) 1912 

28249776 Thiobencarb 50 Formulation Rana 
nigromaculata 

Larvae 20±1 Renewal 96 2.02 Active 
ingredient 

Saka (1999) 1913 

28249776 Thiobencarb 50 Formulation Rhacophorus 
arboreus 

Larvae 20±1 Renewal 96 2.15 Active 
ingredient 

Saka (1999) 1914 

28249776 Thiobencarb 50 Formulation Rhacophorus 
arboreus 

Larvae 20±1 Renewal 96 2.13 Active 
ingredient 

Saka (1999) 1915 

28249776 Thiobencarb 50 Formulation Xenopus laevis Larvae 20±1 Renewal 96 2.15 Active 
ingredient 

Saka (1999) 1916 

28249776 Thiobencarb 50 Formulation Xenopus laevis Larvae 20±1 Renewal 96 1.32 Active 
ingredient 

Saka (1999) 1917 

28249776 Thiobencarb 50 Formulation Xenopus laevis Larvae 20±1 Renewal 96 1.88 Active 
ingredient 

Saka (1999) 1918 

28249776 Thiobencarb 99 Technical Xenopus laevis Larvae 20±1 Renewal 96 1.45 Active 
ingredient 

Saka (1999) 1919 



 Amphibians and pesticides 
 

Supporting publications 2012:EN-343        79 
The present document has been produced and adopted by the bodies identified above as author(s). This task has been carried out exclusively by the author(s) in the context of a contract between the European Food 
Safety Authority and the author(s), awarded following a tender procedure. The present document is published complying with the transparency principle to which the Authority is subject. It may not be considered as an 
output adopted by the Authority. The European food Safety Authority reserves its rights, view and position as regards the issues addressed and the conclusions reached in the present document, without prejudice to the 
rights of the authors. 
 

CAS Pesticide name % 
a.i. 

Test material Species Stage Temp. 
(°C) 

Test 
type 

Dura
tion 
(h) 

LC50 
(mg/L) 

LC50 
based on 

Reference Data 
line 

28249776 Thiobencarb 98 Technical Silurana 
tropicalis 

Tadpoles 25±1 Renewal 96 0.752 Active 
ingredient 

Saka (2010) 1920 

59669260 Thiodicarb NR Formulation Bufo marinus Tadpoles NR Static 96 0.04 Active 
ingredient 

Tejada et al 
(1994) 

1921 

137268 Thiram 80 Formulation Xenopus laevis Tadpoles 20±0.5 NR 96 0.013 Active 
ingredient 

Seuge et al 
(1983) 

1922 

137268 Thiram 80 Formulation Xenopus laevis Tadpoles 20±0.5 NR 96 0.021 Active 
ingredient 

Seuge et al 
(1983) 

1923 

78488 Tribufos 95 Technical Bufo 
woodhousei 
fowleri 

Tadpoles 15 Static 96 0.45 Active 
ingredient 

Mayer and 
Ellersieck 
(1986) 

1924 

78488 Tribufos NR Technical Bufo 
woodhousei 
fowleri 

Tadpoles 15.5±0.5 Static 96 0.42 Active 
ingredient 

Sanders 
(1970) 

1925 

76039 Trichloroacetic 
acid 

NR (Technical) Xenopus laevis Embryos 23±1 Renewal 96 4430 Active 
ingredient 

Fort et al 
(1993) 

1927 

0 Triclopyr NR Technical Rana 
catesbeiana 

Tadpoles 22 Static-
renewal 

96 814.1 Active 
ingredient 

Trumbo and 
Waligora 
(2009) 

1928 

0 Triclopyr 44.4 Formulation Rana 
catesbeiana 

Tadpoles 22 Static-
renewal 

96 174.5 Active 
ingredient 

Trumbo and 
Waligora 
(2009) 

1929 

64700567 Triclopyr-
butotyl 

48 Formulation Bufo 
americanus 

Embryos 23±2 Renewal 96 12.0 Active 
ingredient 

Edgington et 
al. (2003) 

1930 

64700567 Triclopyr-
butotyl 

48 Formulation Bufo 
americanus 

Embryos 23±2 Renewal 96 15.1 Active 
ingredient 

Edgington et 
al. (2003) 

1931 

64700567 Triclopyr-
butotyl 

48 Formulation Rana clamitans Embryos 23±2 Renewal 96 19.0 Active 
ingredient 

Edgington et 
al. (2003) 

1932 

64700567 Triclopyr-
butotyl 

48 Formulation Rana clamitans Embryos 23±2 Renewal 96 24.6 Active 
ingredient 

Edgington et 
al. (2003) 

1933 

64700567 Triclopyr-
butotyl 

48 Formulation Rana pipiens Embryos 23±2 Renewal 96 16.2 Active 
ingredient 

Edgington et 
al. (2003) 

1934 
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CAS Pesticide name % 
a.i. 

Test material Species Stage Temp. 
(°C) 

Test 
type 

Dura
tion 
(h) 

LC50 
(mg/L) 

LC50 
based on 

Reference Data 
line 

64700567 Triclopyr-
butotyl 

48 Formulation Rana pipiens Embryos 23±2 Renewal 96 23.3 Active 
ingredient 

Edgington et 
al. (2003) 

1935 

64700567 Triclopyr-
butotyl 

48 Formulation Xenopus laevis Embryos 23±2 Renewal 96 13.7 Active 
ingredient 

Edgington et 
al. (2003) 

1936 

64700567 Triclopyr-
butotyl 

48 Formulation Xenopus laevis Embryos 23±2 Renewal 96 8.3 Active 
ingredient 

Edgington et 
al. (2003) 

1937 

64700567 Triclopyr-
butotyl 

48 Formulation Xenopus laevis Embryos 24 Static-
renewal 

96 10.0 Active 
ingredient 

Perkins et al 
(2000) 

1938 

64700567 Triclopyr-
butotyl 

48 Formulation Bufo 
americanus 

Larvae 21±1 Renewal 96 0.9 Active 
ingredient 

Edgington et 
al. (2003) 

1939 

64700567 Triclopyr-
butotyl 

48 Formulation Bufo 
americanus 

Larvae 21±1 Renewal 96 2.1 Active 
ingredient 

Edgington et 
al. (2003) 

1940 

64700567 Triclopyr-
butotyl 

48 Formulation Rana clamitans Larvae 20.3 Lentic 96 3.01 Active 
ingredient 

Wojtaszek et 
al (2005) 

1941 

64700567 Triclopyr-
butotyl 

48 Formulation Rana pipiens Larvae 21±1 Renewal 96 0.8 Active 
ingredient 

Edgington et 
al. (2003) 

1942 

64700567 Triclopyr-
butotyl 

48 Formulation Rana pipiens Larvae 21±1 Renewal 96 0.9 Active 
ingredient 

Edgington et 
al. (2003) 

1943 

64700567 Triclopyr-
butotyl 

48 Formulation Rana pipiens Larvae 20.26 Lentic 96 2.79 Active 
ingredient 

Wojtaszek et 
al (2005) 

1944 

64700567 Triclopyr-
butotyl 

48 Formulation Rana pipiens Larvae 20.3 Lentic 96 3.29 Active 
ingredient 

Wojtaszek et 
al (2005) 

1945 

64700567 Triclopyr-
butotyl 

48 Formulation Xenopus laevis Larvae 21±1 Renewal 96 1.0 Active 
ingredient 

Edgington et 
al. (2003) 

1946 

64700567 Triclopyr-
butotyl 

48 Formulation Xenopus laevis Larvae 21±1 Renewal 96 1.7 Active 
ingredient 

Edgington et 
al. (2003) 

1947 

57213691 Triclopyr-
triethylammoniu
m 

36 Formulation Xenopus laevis Embryos 24 Static-
renewal 

96 159.0 Active 
ingredient 

Perkins et al 
(2000) 

1948 

1582098 Trifluralin 52 Formulation Bombina 
bombina 

Larvae 22±1 Renewal 96 19.6 Active 
ingredient 

Sayim (2010) 1950 
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CAS Pesticide name % 
a.i. 

Test material Species Stage Temp. 
(°C) 

Test 
type 

Dura
tion 
(h) 

LC50 
(mg/L) 

LC50 
based on 

Reference Data 
line 

1582098 Trifluralin NR Technical Bufo 
woodhousei 
fowleri 

Tadpoles 15.5±0.5 Static 96 0.1 Active 
ingredient 

Sanders 
(1970) 

1951 

1582098 Trifuralin 95.9 Technical Bufo 
woodhousei 
fowleri 

Tadpoles 15 Static 96 0.11 Active 
ingredient 

Mayer and 
Ellersieck 
(1986) 

1952 

1582098 Trifuralin 95.9 Technical Bufo 
woodhousei 
fowleri 

Tadpoles 15 Static 96 0.115 Active 
ingredient 

Mayer and 
Ellersieck 
(1986) 

1953 
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3.2. Dosing toxicity studies (LD50) 

The toxicity data found from dosing studies (LD50) on amphibians is shown in Table 12. While most 
of this data was for adult terrestrial phase amphibians, one study (Cole and Casida 1983) included data 
for tadpoles of the bullfrog (Rana catesbeiana). 

Toxicity data for terrestrial phase amphibians was limited with few studies providing sufficient 
information on replication or dose levels for the data to be considered reliable (e.g. Froese et al. 2009, 
Gromysz-Kalkowska and Szubartowska 1993a, 1993b, Indra et al. 1997, Joseph and Rao 1990, Juarez 
and Guzman 1988, Krishnappa and Venkateshwarlu 2007, McComb et al. 2008, Srivastava et al. 
1988). While animals per dose level in Pradhan and Dasgupta (1992) were not defined, the number of 
animals tested suggests that this study may also be acceptable. 
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Table 12:  LD50 data from dosing studies on amphibians. 

Pesticide % 
a.i. 

Test 
mate-
rial 

Species Stage Temp. 
°C 

Exposure 
type 

Dur. 
(h) 

Dose 
levels 

Anim. 
/dose 

LD50 
(mg/kg) 
(95% 
CL) 

Comments Reference 

Aldrin NR Tech. Rana 
hexadactyla 

Adult 
(55g) 

27±2 Oral 
(intub.) 

24 6 10 2.2 Assume data based on 
active ingredient. 

Joseph and 
Rao (1990) 

Aldrin NR Tech. Rana 
hexadactyla 

Adult 
(55g) 

27±2 Oral 
(intub.) 

48 6 10 2.5 Assume data based on 
active ingredient. 

Joseph and 
Rao (1990) 

Aldrin 30 Form. Rana tigrina Adult 
(40-
60g) 

19-20 Oral 24 13 10 75  
(66.6-
85.4) 

Dose described as 
formulation (Aldrin 30% 
EC). Data here is for 
active ingredient 
calculated assuming 30% 
active ingredient. 

Srivastava et 
al (1988) 

Aldrin 30 Form. Rana tigrina Adult 
(40-
60g) 

19-20 Oral 48 13 10 41.4  
(33.1-
51.7) 

Dose described as 
formulation (Aldrin 30% 
EC). Data here is for 
active ingredient 
calculated assuming 30% 
active ingredient. 

Srivastava et 
al (1988) 

Carbaryl 50 NR Rana 
catesbeiana 

NR NR Oral 
(capsule) 

336 NR NR >4000 Basis of LD50 value 
unclear. Based on data for 
3 males. Toxicity to 3 
month old mallard 
>2564mg/kg. Toxicity to 
2 month old Japanese 
quail 2290mg/kg. 

Hudson et al 
(1984) 

Carbaryl NR NR Limnonectes 
limnocharis 

Adult 
(1.8-
2g) 

NR IP 96 9 10 125 Assuming values are for 
active ingredient. 

Krishnappa 
and 
Venkateshwarl
u (2007) 

Carbaryl 50 Form. Rana tigrina Adult NR IP 96 NR NR 320 Calculated active 
ingredient LD50 
assuming 50% carbaryl. 

Sampath and 
Elango (1997) 
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Pesticide % 
a.i. 

Test 
mate-
rial 

Species Stage Temp. 
°C 

Exposure 
type 

Dur. 
(h) 

Dose 
levels 

Anim. 
/dose 

LD50 
(mg/kg) 
(95% 
CL) 

Comments Reference 

Carbaryl 50 Form. Hoplobatrachus 
tigerinus 

Adult 
(40g) 

NR IP 96 8 0 320 Assuming presented data 
is for 50% formulation. 
LD50 of formulation 640 
mg/kg (dose range 500-
700mg/kg). 

Sampath et al 
(1992) 

Chlorpyrifos 94.5 NR Rana 
catesbeiana 

NR NR Oral 
(capsule) 

336 NR NR >400 Basis of LD50 value 
unclear, assume active 
ingredient based on 
purity. Based on data for 
2 males. Toxicity to 
mallard 75.6-112mg/kg. 
Toxicity to 2-2.5 months 
old Japanese quail 15.9-
17.8mg/kg. 

Hudson et al 
(1984) 

Cypermethrin 
[(1R,αS)-cis-
isomer] 

NR Tech. Rana pipiens 
pipiens 

Adult 
(20-0g) 

20 SC 24 NR NR 0.16  
(0.12-
0.24) 

Assumed data based on 
active ingredient. Animals 
per dose level not defined 
but 28-34 total used. 

Cole and 
Casida (1983) 

Cypermethrin 
[(1R,αS)-cis-
isomer] 

NR Tech. Rana 
catesbeiana 

Tad. 
(10-
15g) 

20 IP 24 NR NR 0.04  
(0.01-
0.24) 

Assumed data based on 
active ingredient. Animals 
per dose level not defined 
but 32-45 total used. 

Cole and 
Casida (1983) 

Cypermethrin 
[(1R,αS)-
trans-isomer] 

NR Tech. Rana pipiens 
pipiens 

Adult 
(20-
30g) 

20 SC 24 NR NR 0.65  
(0.41-
1.0) 

Assumed data based on 
active ingredient. Animals 
per dose level not defined 
but 28-34 total used. 

Cole and 
Casida (1983) 

Cypermethrin 
[(1R,αS)-
trans-isomer] 

NR Tech. Rana 
catesbeiana 

Tad. 
(10-
15g) 

20 IP 24 NR NR 0.20  
(0.06-
0.41) 

Assumed data based on 
active ingredient. Animals 
per dose level not defined 
but 32-35 total used. 

Cole and 
Casida (1983) 

DDT NR NR Rana 
temporaria 

Adult 15 Oral 
(capsule) 

480 NR NR 7.6 Basis for LD50 data 
unclear. Data for 3d, 4d 
and 95% CL provided but 
in graph with log scale. 

Harri et al 
(1979) 
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Pesticide % 
a.i. 

Test 
mate-
rial 

Species Stage Temp. 
°C 

Exposure 
type 

Dur. 
(h) 

Dose 
levels 

Anim. 
/dose 

LD50 
(mg/kg) 
(95% 
CL) 

Comments Reference 

DDT 77.2 NR Rana 
catesbeiana 

NR NR Oral 
(capsule) 

336 NR NR >2000 Basis of LD50 value 
unclear. Based on data for 
3 females. Toxicity to 3 
month old mallard 
>2240mg/kg. Toxicity to 
2 month old Japanese 
quail 841mg/kg. 

Hudson et al 
(1984) 

Deltamethrin NR Tech. Rana pipiens 
pipiens 

Adult 
(20-
30g) 

20 SC 24 NR NR 0.35  
(0.19-
0.62) 

Assumed data based on 
active ingredient. Animals 
per dose level not defined 
but 28-34 total used. 

Cole and 
Casida (1983) 

Deltamethrin NR Tech. Rana 
catesbeiana 

Tad. 
(10-
15g) 

20 IP 24 NR NR 0.13  
(0.05-
0.34) 

Assumed data based on 
active ingredient. Animals 
per dose level not defined 
but 32-45 total used. 

Cole and 
Casida (1983) 

Deltamethrin 99 Tech. Ambystoma 
tigrinum 

Adult 20-22 Oral  
(in food) 

96 7 2 c. 7.5 Data based on activ 
ingredient. Value is 
estimate based on 0% 
mortality at 5mg/kg and 
100% mortality at 
10mg/kg 

Froese et al 
(2009) 

Demeton 92 NR Rana 
catesbeiana 

NR NR Oral 
(capsule) 

336 NR NR 562  
(178-
1780) 

Basis of LD50 value 
unclear, assume active 
ingredient based on 
purity. Based on data for 
8 males. Toxicity to 3 
months old mallard 
7.19mg/kg. Toxicity to 2 
months old Japanese quail 
8.48mg/kg. 

Hudson et al 
(1984) 
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Pesticide % 
a.i. 

Test 
mate-
rial 

Species Stage Temp. 
°C 

Exposure 
type 

Dur. 
(h) 

Dose 
levels 

Anim. 
/dose 

LD50 
(mg/kg) 
(95% 
CL) 

Comments Reference 

DFP NR Tech. Bufo viridis Adult 
(18-
45g) 

25 Injection 
(dorsal 
lymph sac) 

NR NR NR 1450 Data appears to be for 
active ingredient. 
Minimum 25 animals. 
Toxicity to white mice 
was 4.0mg/kg 
(subcutaneous). 

Edery and 
Schatzberg-
Porath (1960) 

Diazinon 89 NR Rana 
catesbeiana 

NR NR Oral 
(capsule) 

336 NR NR >2000 Basis of LD50 value 
unclear, assume active 
ingredient based on 
purity. Based on data for 
4 females. Toxicity to 3-4 
months old mallard 
3.54g/kg. 

Hudson et al 
(1984) 

Dicrotophos 98 NR Rana 
catesbeiana 

NR NR Oral 
(capsule) 

336 NR NR 2000  
(602-
6640) 

Basis of LD50 value 
unclear, assume active 
ingredient based on 
purity. Based on data for 
8 males. Test material is 
98% α isomer. Toxicity to 
3 months old mallard 
4.24mg/kg. Toxicity to 
2.5 month old Japanese 
quail 4.32mg/kg. 

Hudson et al 
(1984) 

Dimefox NR Tech. Bufo viridis Adult 
(18-
45g) 

25 Injection 
(dorsal 
lymph sac) 

NR NR NR 1410 Data appears to be for 
active ingredient. 
Minimum 25 animals. 
Toxicity to white mice 
was 4.4mg/kg 
(intraperitoneal). 

Edery and 
Schatzberg-
Porath (1960) 
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Pesticide % 
a.i. 

Test 
mate-
rial 

Species Stage Temp. 
°C 

Exposure 
type 

Dur. 
(h) 

Dose 
levels 

Anim. 
/dose 

LD50 
(mg/kg) 
(95% 
CL) 

Comments Reference 

Dimethoate 90 Tech. Bufo 
melanostictus 

Adult 
male 
(70 
±10g) 

NR Oral 24 7 NR 900 Assumed data is for active 
ingredient. Animals per 
dose level not defined. 
Test animals composed of 
4 test groups of 20 
animals with a parallel 
group of equal number of 
control animals. 

Pradhan and 
Dasgupta 
(1992) 

Dimethoate 90 Tech. Bufo 
melanostictus 

Adult 
male 
(70 
±10g) 

NR Oral 96 7 NR 810 Assumed data is for active 
ingredient. Animals per 
dose level not defined. 
Test animals composed of 
4 test groups of 20 
animals with a parallel 
group of equal number of 
control animals. 

Pradhan and 
Dasgupta 
(1992) 

Dimethoate 90 Tech. Bufo 
melanostictus 

Adult 
male 
(70 
±10g) 

NR Oral 168 7 NR 730 Assumed data is for active 
ingredient. Animals per 
dose level not defined. 
Test animals composed of 
4 test groups of 20 
animals with a parallel 
group of equal number of 
control animals. 

Pradhan and 
Dasgupta 
(1992) 

Dimethoate 90 Tech. Bufo 
melanostictus 

Adult 
male 
(70 
±10g) 

NR Oral 240 7 NR 705 Assumed data is for active 
ingredient. Animals per 
dose level not defined. 
Test animals composed of 
4 test groups of 20 
animals with a parallel 
group of equal number of 
control animals. 

Pradhan and 
Dasgupta 
(1992) 
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Pesticide % 
a.i. 

Test 
mate-
rial 

Species Stage Temp. 
°C 

Exposure 
type 

Dur. 
(h) 

Dose 
levels 

Anim. 
/dose 

LD50 
(mg/kg) 
(95% 
CL) 

Comments Reference 

Dimethoate 90 Tech. Bufo 
melanostictus 

Adult 
female 
(70 
±10g) 

NR Oral 24 7 NR 1900 Assumed data is for active 
ingredient. Animals per 
dose level not defined. 
Test animals composed of 
4 test groups of 20 
animals with a parallel 
group of equal number of 
control animals. 

Pradhan and 
Dasgupta 
(1992) 

Dimethoate 90 Tech. Bufo 
melanostictus 

Adult 
female 
(70 
±10g) 

NR Oral 96 7 NR 1750 Assumed data is for active 
ingredient. Animals per 
dose level not defined. 
Test animals composed of 
4 test groups of 20 
animals with a parallel 
group of equal number of 
control animals. 

Pradhan and 
Dasgupta 
(1992) 

Dimethoate 90 Tech. Bufo 
melanostictus 

Adult 
female 
(70 
±10g) 

NR Oral 168 7 NR 1500 Assumed data is for active 
ingredient. Animals per 
dose level not defined. 
Test animals composed of 
4 test groups of 20 
animals with a parallel 
group of equal number of 
control animals. 

Pradhan and 
Dasgupta 
(1992) 

Dimethoate 90 Tech. Bufo 
melanostictus 

Adult 
female 
(70 
±10g) 

NR Oral 240 7 NR 1390 Assumed data is for active 
ingredient. Animals per 
dose level not defined. 
Test animals composed of 
4 test groups of 20 
animals with a parallel 
group of equal number of 
control animals. 

Pradhan and 
Dasgupta 
(1992) 
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Pesticide % 
a.i. 

Test 
mate-
rial 

Species Stage Temp. 
°C 

Exposure 
type 

Dur. 
(h) 

Dose 
levels 

Anim. 
/dose 

LD50 
(mg/kg) 
(95% 
CL) 

Comments Reference 

Ekatin NR NR Rana 
temporaria 

NR  -  -  -  -  - 2480 Data is for females as 
reported in Gromysz-
Kalkowska and 
Szubartowska (1993). No 
further details listed. 

Szubartowska 
(1990)  

Ekatin NR NR Rana 
temporaria 

NR  -  -  -  -  - 2600 Data is for males as 
reported in Gromysz-
Kalkowska and 
Szubartowska (1993). No 
further details listed. 

Szubartowska 
(1990)  

Fenitrothion NR Form. Rana 
temporaria 

Adult 
male 
(21-
56g) 

NR SC 3 5 11 2400 Not clear whether data is 
for formulation or active 
ingredient, comparisons 
with other studies/species 
suggests active ingredient. 
Value based on Trevan's 
method. Value was 
2342mg/kg using the 
method of Reed and 
Muench. 

Gromysz-
Kalkowska 
and 
Szubartowska 
(1993b) 

Fenitrothion NR Form. Rana 
temporaria 

Adult 
female 
(21-
56g) 

NR SC 3 5 11 2220 Not clear whether data is 
for formulation or active 
ingredient, comparisons 
with other studies/species 
suggests active ingredient. 
Value based on Trevan's 
method. Value was 
2182mg/kg using the 
method of Reed and 
Muench. 

Gromysz-
Kalkowska 
and 
Szubartowska 
(1993b) 

Fenpropathrin 
(S) 

NR Tech. Rana pipiens 
pipiens 

Adult 
(20-
30g) 

20 SC 24 NR NR  0.27  
(0.12-
0.63) 

Assumed data based on 
active ingredient. Animals 
per dose level not defined 
but 28-34 total used. 

Cole and 
Casida (1983) 



 Amphibians and pesticides 
 

Supporting publications 2012:EN-343        90 
The present document has been produced and adopted by the bodies identified above as author(s). This task has been carried out exclusively by the author(s) in the context of a contract between the European Food 
Safety Authority and the author(s), awarded following a tender procedure. The present document is published complying with the transparency principle to which the Authority is subject. It may not be considered as an 
output adopted by the Authority. The European food Safety Authority reserves its rights, view and position as regards the issues addressed and the conclusions reached in the present document, without prejudice to the 
rights of the authors. 
 

Pesticide % 
a.i. 

Test 
mate-
rial 

Species Stage Temp. 
°C 

Exposure 
type 

Dur. 
(h) 

Dose 
levels 

Anim. 
/dose 

LD50 
(mg/kg) 
(95% 
CL) 

Comments Reference 

Fenvalerate 
(SS) 

NR Tech. Rana pipiens 
pipiens 

Adult 
(20-
30g) 

20 SC 24 NR NR  0.13  
(0.09-
0.19) 

Assumed data based on 
active ingredient. Animals 
per dose level not defined 
but 28-34 total used. 

Cole and 
Casida (1983) 

Glyphosate NR Tech. Taricha 
granulosa 

Adult NR IP 96  '3-5'  '3-4' 1250  
(1030-
1430) 

Assumed data is for active 
ingredient. Up and down 
method used to establish 
LD50 (n = 30). 

McComb et al 
(2008) 

Glyphosate NR Tech. Taricha 
granulosa 

Adult NR IP 96  '3-5'  '3-4' >2600 Assumed data is for active 
ingredient. Up and down 
method used to establish 
LD50 (n = 15). 

McComb et al 
(2008) 

Glyphosate NR Tech. Ensatina 
eschscholtzii 

Adult NR Oral 
(gavage) 

96  '3-5'  '3-4' 1070  
(700-
1640) 

Assumed data is for active 
ingredient. Up and down 
method used to establish 
LD50 (n = 10). 

McComb et al 
(2008) 

Glyphosate NR Tech. Ascaphus truei Adult NR IP 96  '3-5'  '3-4' >2000 Assumed data is for active 
ingredient. Up and down 
method used to establish 
LD50 (n = 5). 

McComb et al 
(2008) 

Glyphosate NR Tech. Dicamptodon 
ensatus 

Adult NR IP 96  '3-5' '3-4' <2000 Assumed data is for active 
ingredient. Up and down 
method used to establish 
LD50 (n = 3). 

McComb et al 
(2008) 

Glyphosate NR Tech. Plethodon 
vehiculum 

Adult NR IP 96  '3-5' '3-4' 1170 Assumed data is for active 
ingredient. Up and down 
method used to establish 
LD50 (n = 9). 

McComb et al 
(2008) 

Kadethrin 
[cis-isomer] 

NR Tech. Rana pipiens 
pipiens 

Adult 
(20-
30g) 

20 SC 24 NR NR  1.2  
(0.63-
2.4) 

Assumed data based on 
active ingredient. Animals 
per dose level not defined 
but 28-34 total used. 

Cole and 
Casida (1983) 

Mevinphos NR NR Bufo arenarum Adult NR Injections 
(lymph 
sac) 

96 NR NR 850 Basis  of LD50 data not 
clear (test material not 
defined). 

Juarez and 
Guzman 
(1984) 
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Pesticide % 
a.i. 

Test 
mate-
rial 

Species Stage Temp. 
°C 

Exposure 
type 

Dur. 
(h) 

Dose 
levels 

Anim. 
/dose 

LD50 
(mg/kg) 
(95% 
CL) 

Comments Reference 

Mevinphos 
(Fosdrin) 

NR NR Bufo arenarum Adult 
(90-
95g) 

20±2 Injections 
(lymph 
sac) 

96 7 12 880  
(850-
938) 

Basis of LD50 data not 
clear (test material not 
defined). 

Juarez and 
Guzman 
(1988) 

Mexacarbate ≥ 99 Tech. Rana 
catesbeiana 

NR 0 Oral 
(capsule) 

336 NR NR 566  
(283-
1131) 

Basis of LD50 value 
unclear, assume active 
ingredient based on 
purity. Based on data for 
8 males. Toxicity to old 
mallard 2.98-4.20mg/kg. 
Toxicity to 2-3 months 
old Japanese quail 
3.21mg/kg. 

Hudson et al 
(1984) 

Mexacarbate ≥ 99 Tech. Rana 
catesbeiana 

NR NR Oral 
(capsule) 

336 NR NR 283-800 Data based on active 
ingredient. Based on data 
for 14 animals. Toxicity 
to mallard 3.0-4.2mg/kg. 
Toxicity to Coturnix quail 
2.5 months old 
3.21mg/kg. Toxicity to 
albino rat 14.1 mg/kg. 

Tucker and 
Crabtree 
(1969) 

Nabam 93 NR Rana 
catesbeiana 

NR NR Oral 
(capsule) 

336 NR NR 420  
(250-
707) 

Basis of LD50 value 
unclear, assume active 
ingredient based on 
purity. Based on data for 
6 females. Toxicity to 3-4 
months old mallard 
>2560mg/kg. Toxicity to 
2 month old Japanese 
quail 2120mg/kg. 

Hudson et al 
(1984) 

Paraoxon 0 Tech. Bufo viridis Adult 
(18-
45g) 

16 Injection 
(dorsal 
lymph sac) 

NR NR NR 188 Data appears to be for 
active ingredient. 
Minimum 25 animals. 
Toxicity to white mice 
was 1.13mg/kg 
(subcutaneous). 

Edery and 
Schatzberg-
Porath (1960) 
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Pesticide % 
a.i. 

Test 
mate-
rial 

Species Stage Temp. 
°C 

Exposure 
type 

Dur. 
(h) 

Dose 
levels 

Anim. 
/dose 

LD50 
(mg/kg) 
(95% 
CL) 

Comments Reference 

Paraoxon 0 Tech. Rana ridibunda Adult 
(18-
45g) 

16 Injection 
(dorsal 
lymph sac) 

NR NR NR 91 Data appears to be for 
active ingredient. 
Minimum 25 animals. 
Toxicity to white mice 
was 1.13mg/kg 
(subcutaneous). 

Edery and 
Schatzberg-
Porath (1960) 

Paraoxon 90 Tech. Rana pipiens Adult 
male 
(28.5g) 

NR IP 24 NR NR 44 Animals per dose level 
not defined. Test animals 
composed of 4 test groups 
of 20 animals with a 
parallel group of equal 
number of control 
animals. 

Potter and 
O'Brien 
(1963) 

Paraquat 
dichloride 

25 Form. Rana esculenta Adult 
(45-
50g) 

NR SC 72 NR 10 260 Data appears to be for 
active ingredient (PQ). 
Animals maintained in 
water. LD100 (72h) = 
360mg/kg. 

Barabas et al 
(1985) 

Parathion 0 Tech. Bufo viridis Adult 
(18-
45g) 

16 Injection 
(dorsal 
lymph sac) 

NR NR NR 967 Data appears to be for 
active ingredient. 
Minimum 25 animals. 
Toxicity to white mice 
was 14.0mg/kg 
(intraperitoneal). 

Edery and 
Schatzberg-
Porath (1960) 

Parathion NR NR Bufo arenarum Adult NR Injections 
(lymph 
sac) 

96 NR NR 3352 Basis  of LD50 data not 
clear (test material not 
defined). 

Juarez and 
Guzman 
(1984) 

Parathion NR NR Bufo arenarum Adult 
(90-
95g) 

20±2 Injections 
(lymph 
sac) 

96 7 12 2250  
(1510-
3352) 

Basis of LD50 data not 
clear (test material not 
defined). 

Juarez and 
Guzman 
(1988) 

Permethrin 
[(1R)-cis-
isomer] 

NR Tech. Rana pipiens 
pipiens 

Adult 
(20-
30g) 

20 SC 24 NR NR 0.14  
(0.11-
0.17) 

Assumed data based on 
active ingredient. Animals 
per dose level not defined 
but 28-34 total used. 

Cole and 
Casida (1983) 
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Pesticide % 
a.i. 

Test 
mate-
rial 

Species Stage Temp. 
°C 

Exposure 
type 

Dur. 
(h) 

Dose 
levels 

Anim. 
/dose 

LD50 
(mg/kg) 
(95% 
CL) 

Comments Reference 

Permethrin 
[(1R)-trans-
isomer] 

NR Tech. Rana pipiens 
pipiens 

Adult 
(20-
30g) 

20 SC 24 NR NR 7.5  
(5.2-
10.9) 

Assumed data based on 
active ingredient. Animals 
per dose level not defined 
but 28-34 total used. 

Cole and 
Casida (1983) 

Phenothrin 
[(1R)-cis-
isomer] 

NR Tech. Rana pipiens 
pipiens 

Adult 
(20-
30g) 

20 SC 24 NR NR 6  
(3.9-9.2) 

Assumed data based on 
active ingredient. Animals 
per dose level not defined 
but 28-34 total used. 

Cole and 
Casida (1983) 

Phenothrin 
[(1R)-trans-
isomer] 

NR Tech. Rana pipiens 
pipiens 

Adult 
(20-
30g) 

20 SC 24 NR NR >20 Assumed data based on 
active ingredient. Animals 
per dose level not defined 
but 28-34 total used. 

Cole and 
Casida (1983) 

Phorate 98.8 NR Rana 
catesbeiana 

NR NR Oral 
(capsule) 

336 NR NR 85.2  
(59.3-
122) 

Basis of LD50 value 
unclear, assume active 
ingredient based on 
purity. Based on data for 
16 females. Toxicity to  
mallard 0.616-2.55mg/kg. 

Hudson et al 
(1984) 

Phosacetim 95 NR Rana 
catesbeiana 

NR NR Oral 
(capsule) 

336 NR NR >2000 Basis of LD50 value 
unclear, assume active 
ingredient based on 
purity. Based on data for 
2 males. Toxicity to 3-4 
months old mallard 
24.0mg/kg. 

Hudson et al 
(1984) 

Phosphamidon 85 Tech. Polypedates 
maculatus 

Adult 
male 
(12-
15g) 

NR IP 120 10 10 1.4 Assumed data is for active 
ingredient. States that 
LD50 also estimated at 3, 
6, 12, 24, 48, 72, 96 and 
120h but this data not 
presented.  

Indra et al 
(1997) 

Phosphamidon NR NR Bufo arenarum Adult NR Injections 
(lymph 
sac) 

96 NR NR 1195 Basis of LD50 data not 
clear (test material not 
defined). 

Juarez and 
Guzman 
(1984) 
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Pesticide % 
a.i. 

Test 
mate-
rial 

Species Stage Temp. 
°C 

Exposure 
type 

Dur. 
(h) 

Dose 
levels 

Anim. 
/dose 

LD50 
(mg/kg) 
(95% 
CL) 

Comments Reference 

Phosphamidon NR NR Bufo arenarum Adult 
(90-
95g) 

20±2 Injections 
(lymph 
sac) 

96 7 12 1180  
(922-
1510) 

Basis of LD50 data not 
clear (test material not 
defined). 

Juarez and 
Guzman 
(1988) 

Propoxur 97 NR Rana 
catesbeiana 

NR NR Oral 
(capsule) 

336 NR NR 595  
(500-
707) 

Basis of LD50 value 
unclear, assume active 
ingredient based on 
purity. Based on data for 
8 males. Toxicity to 4-6 
months old mallard 9.44-
11.9mg/kg. Toxicity to 20 
months old Japanese quail 
28.3mg/kg. 

Hudson et al 
(1984) 

Pyrethrins NR Tech. Rana pipiens 
pipiens 

Adult 
(20-
30g) 

20 SC 24 NR NR 5.8 (4.9-
7.0) 

Assumed data based on 
active ingredient. Animals 
per dose level not defined 
but 28-34 total used. 

Cole and 
Casida (1983) 

Resmethrin 
[(1RS)-cis-
isomer] 

NR Tech. Rana pipiens 
pipiens 

Adult 
(20-
30g) 

20 SC 24 NR NR  1.3  
(1.0-1.6) 

Assumed data based on 
active ingredient. Animals 
per dose level not defined 
but 28-34 total used. 

Cole and 
Casida (1983) 

Resmethrin 
[(1RS)-cis-
isomer] 

NR Tech. Rana 
catesbeiana 

Tad. 
(10-
15g) 

20 IP 24 NR NR 1.2  
(0.83-
1.6) 

Assumed data based on 
active ingredient. Animals 
per dose level not defined 
but 32-45 total used. 

Cole and 
Casida (1983) 

Resmethrin 
[(1RS)-trans-
isomer] 

NR Tech. Rana pipiens 
pipiens 

Adult 
(20-
30g) 

20 SC 24 NR NR >60 Assumed data based on 
active ingredient. Animals 
per dose level not defined 
but 28-34 total used. 

Cole and 
Casida (1983) 

Resmethrin 
[(1RS)-trans-
isomer] 

NR Tech. Rana 
catesbeiana 

Tad. 
(10-
15g) 

20 IP 24 NR NR) 5.6  
(3.6-8.8) 

Assumed data based on 
active ingredient. Animals 
per dose level not defined 
but 32-45 total used. 

Cole and 
Casida (1983) 
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Pesticide % 
a.i. 

Test 
mate-
rial 

Species Stage Temp. 
°C 

Exposure 
type 

Dur. 
(h) 

Dose 
levels 

Anim. 
/dose 

LD50 
(mg/kg) 
(95% 
CL) 

Comments Reference 

S-Bioallethrin NR Tech. Rana pipiens 
pipiens 

Adult 
(20-
30g) 

20 SC 24 NR NR 1.7  
(1.3-2.4) 

Assumed data based on 
active ingredient. Animals 
per dose level not defined 
but 28-34 total used. 

Cole and 
Casida (1983) 

Sodium 
fluoroacetate 

NR NR) Rana pipiens Adult NR SC NR NR NR 25 Test material not defined 
but likely to be technical 
given nature of data 
reported 

Chenoweth 
(1949) 

Sodium 
fluoroacetate 

≥90 NR Rana 
catesbeiana 

NR NR Oral 
(capsule) 

336 NR NR 54.4  
(25.6-
115) 

Basis of LD50 value 
unclear, assume active 
ingredient based on 
purity. Based on data for 
12 males. Toxicity to 
mallard 5.97-9.11 mg/kg. 
Toxicity to 3 months old 
Japanese quail 12.8mg/kg. 

Hudson et al 
(1984) 

Sodium 
fluoroacetate 

92/95
.8 

Form.
/Tech
. 

Limnodynastes 
tasmaniensis 

Adult 
(4.6g) 

12-20 IP NR ≥4 NR c. 60 Only approximate 
estimate based on testing 
7 animals. No duration for 
observations but 
mortalities occurred 
between 36.8h and 98.3h. 

McIlroy et al 
(1985) 

Sodium 
monofluoroac
etate 

NR NR Xenopus laevis Adult NR SC/IP NR NR NR >500 Test material not defined 
but likely to be technical 
given nature of data 
reported 

Chenoweth 
(1949) 

Sodium 
monofluoroac
etate 

NR NR Rana pipiens Adult NR SC NR NR NR 150 Test material not defined 
but likely to be technical 
given nature of data 
reported 

Chenoweth 
(1949) 
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Pesticide % 
a.i. 

Test 
mate-
rial 

Species Stage Temp. 
°C 

Exposure 
type 

Dur. 
(h) 

Dose 
levels 

Anim. 
/dose 

LD50 
(mg/kg) 
(95% 
CL) 

Comments Reference 

Strychnine 98 NR Rana 
catesbeiana 

NR NR Oral 
(capsule) 

336 NR NR 2.21  
(1.56-
3.12) 

Basis of LD50 value 
unclear, assume active 
ingredient based on 
purity. Based on data for 
4 males. Toxicity to 
mallard 2.00-5.88mg/kg. 
Toxicity to 2 months old 
Japanese quail 22.6mg/kg. 

Hudson et al 
(1984) 

Temephos 92 NR Rana 
catesbeiana 

NR NR Oral 
(capsule) 

336 NR NR >2000 Basis of LD50 value 
unclear, assume active 
ingredient based on 
purity. Based on data for 
3 females. Toxicity to 4-7 
months old mallard 
>2240mg/kg. Toxicity to 
2 months old Japanese 
quail 84.1mg/kg. 

Hudson et al 
(1984) 

TEPA 72.5 NR Rana 
catesbeiana 

NR NR Oral 
(capsule) 

336 NR NR 500  
(250-
1000) 

Basis of LD50 value 
unclear. Based on data for 
8 males. Toxicity to 3-4 
months old mallard 
8.54mg/kg. Toxicity to 2 
months old Japanese quail 
>20.0mg/kg. 

Hudson et al 
(1984) 

TEPP NR Tech. Bufo viridis Adult 
(18-
45g) 

25 Injection 
(dorsal 
lymph sac) 

NR NR NR 540 Data appears to be for 
active ingredient. 
Minimum 25 animals. 
Toxicity to white mice 
was 0.52mg/kg 
(subcutaneous). 

Edery and 
Schatzberg-
Porath (1960) 

TEPP NR Tech. Rana ridibunda Adult 
(18-
45g) 

25 Injection 
(dorsal 
lymph sac) 

NR NR NR 34 Data appears to be for 
active ingredient. 
Minimum 25 animals. 
Toxicity to white mice 
was 0.52mg/kg 
(subcutaneous). 

Edery and 
Schatzberg-
Porath (1960) 
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Pesticide % 
a.i. 

Test 
mate-
rial 

Species Stage Temp. 
°C 

Exposure 
type 

Dur. 
(h) 

Dose 
levels 

Anim. 
/dose 

LD50 
(mg/kg) 
(95% 
CL) 

Comments Reference 

TEPP 40 NR Rana 
catesbeiana 

NR NR Oral 
(capsule) 

336 NR NR 112  
(70.7-
178) 

Basis of LD50 value 
unclear. Based on data for 
9 females. Test material 
contains 40% TEPP, 60% 
other ethyl phosphates. 
Toxicity to 3-4 months 
old mallard 3.56. 

Hudson et al 
(1984) 

Tetrachlor-
vinphos 

24 Form. Rana 
temporaria 

Adult 
females 
(20-
55g) 

NR SC 3 5 11 151 Not clear whether data is 
for formulation or active 
ingredient but 
comparisons with other 
studies suggests active 
ingredient. 

Gromysz-
Kalkowska 
and 
Szubartowska 
(1993a) 

Tetrachlor-
vinphos 

24 Form. Rana 
temporaria 

Adult 
males 
(20-
55g) 

NR SC 3 5 11 192 Not clear whether data is 
for formulation or active 
ingredient but 
comparisons with other 
studies suggests active 
ingredient. 

Gromysz-
Kalkowska 
and 
Szubartowska 
(1993a) 

Tetramethrin 
[(1R)-cis-
isomer] 

NR Tech. Rana pipiens 
pipiens 

Adult 
(20-
30g) 

20 SC 24 NR NR 1.8  
(1.2-2.6) 

Assumed data based on 
active ingredient. Animals 
per dose level not defined 
but 28-34 total used. 

Cole and 
Casida (1983) 

Tetramethrin 
[(1R)-trans-
isomer] 

NR Tech. Rana pipiens 
pipiens 

Adult 
(20-
30g) 

20 SC 24 NR NR >20 Assumed data based on 
active ingredient. Animals 
per dose level not defined 
but 28-34 total used. 

Cole and 
Casida (1983) 

Trichlorfon NR NR Rana 
temporaria 

NR  -  -  -  -  - 2040 Data is for females as 
reported in Gromysz-
Kalkowska and 
Szubartowska (1993). No 
further details listed. 

Szubartowska 
unpub.  
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Pesticide % 
a.i. 

Test 
mate-
rial 

Species Stage Temp. 
°C 

Exposure 
type 

Dur. 
(h) 

Dose 
levels 

Anim. 
/dose 

LD50 
(mg/kg) 
(95% 
CL) 

Comments Reference 

Trichlorfon NR NR Rana 
temporaria 

NR  -  -  -  -  - 2260 Data is for males as 
reported in Gromysz-
Kalkowska and 
Szubartowska (1993). No 
further details listed. 

Szubartowska 
unpub.  
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The limited range and variable quality of the LD50 data retrieved make any comparison with bird and 
mammal data problematic, except perhaps where they were tested in the same study under the same 
conditions (Edery and Schatzberg-Porath 1960, Hudson et al. 1984 and Tucker and Crabtree 1969). 
This information is summarized in Table 13. 

Table 13:  Comparisons of amphibian, bird and mammal toxicity (LD50 in mg/kg) where they are 
reported in the same study.  

Pesticide Species Amphibian Mallard Quail Mouse Rat Reference 
Carbaryl Rana 

catesbeiana 
>4000 >2564 2290   Hudson et al 

(1984) 
Chlorpyrifos Rana 

catesbeiana 
>400 75.6-112 15.9-17.8   Hudson et al 

(1984) 
DDT Rana 

catesbeiana 
>2000 >2240 841   Hudson et al 

(1984) 
Demeton Rana 

catesbeiana 
562 7.19 8.48   Hudson et al 

(1984) 
DFP Bufo viridis 1450   4.0  Edery and 

Schatzberg-
Porath (1960) 

Diazinon Rana 
catesbeiana 

>2000 3.54    Hudson et al 
(1984) 

Dicrotophos Rana 
catesbeiana 

2000 4.24 4.32   Hudson et al 
(1984) 

Dimefox Bufo viridis 1410   4.4  Edery and 
Schatzberg-
Porath (1960) 

Mexacarbate Rana 
catesbeiana 

566 2.98-4.20 3.21   Hudson et al 
(1984) 

Mexacarbate Rana 
catesbeiana 

283-800 3.0-4.2 3.21  14.1 Tucker and 
Crabtree (1969) 

Nabam Rana 
catesbeiana 

420 >2560 2120   Hudson et al 
(1984) 

Paraoxon Bufo viridis 188   1.13  Edery and 
Schatzberg-
Porath (1960) 

Paraoxon Rana 
ridibunda 

91   1.13  Edery and 
Schatzberg-
Porath (1960) 

Parathion Bufo viridis 967   14.0  Edery and 
Schatzberg-
Porath (1960) 

Phorate Rana 
catesbeiana 

85.2 0.616-2.55    Hudson et al 
(1984) 

Phosacetim Rana 
catesbeiana 

>2000 24    Hudson et al 
(1984) 

Propoxur Rana 
catesbeiana 

595 9.44-11.9 28.3   Hudson et al 
(1984) 

Sodium 
fluoroacetate 

Rana 
catesbeiana 

54.4 5.97-9.11  12.8   Hudson et al 
(1984) 

Strychnine Rana 
catesbeiana 

2.21 2.00-5.88 22.6   Hudson et al 
(1984) 

Temephos Rana 
catesbeiana 

>2000 >2240 >20   Hudson et al 
(1984) 
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Pesticide Species Amphibian Mallard Quail Mouse Rat Reference 
TEPA Rana 

catesbeiana 
500 8.54 >20.0   Hudson et al 

(1984) 
TEPP Bufo viridis 540   0.52  Edery and 

Schatzberg-
Porath (1960) 

TEPP Rana 
catesbeiana 

112 3.56    Hudson et al 
(1984) 

TEPP Rana 
ridibunda 

34   0.52  Edery and 
Schatzberg-
Porath (1960) 

 

This data indicates that in most cases amphibians were less sensitive than birds and mammals with the 
exceptions of tests with nabam and strychnine. 

3.3. Conclusions on toxicity data 

A large number of toxicity values were found for aquatic stages of amphibians suitable for comparison 
with fish data. A far smaller body of data was found for toxicity of pesticides to terrestrial phases both 
in numbers of values and range of compounds making comparisons with bird and mammal data more 
difficult. 

RECOMMENDATIONS 
• More research on the fine scale use of agricultural land at the times of greatest exposure risk 

would help improve predictions of the potential of exposure of amphibians, which species are 
at greatest risk and which applications present the greatest threat. 

• The data on aquatic toxicity identified in the course of the study should be used to refine the 
use of current aquatic risk assessments if necessary so that they are sufficiently protective of 
amphibians. 

• If risk assessments are to be conducted for terrestrial amphibians, methods must be developed 
that will estimate the extent of dermal exposure under field conditions. However, estimating 
dermal exposure and exposure through food will not allow full risk assessment in the absence 
of reliable amphibian or suitable surrogate toxicity data. 
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APPENDICES  

A.  SEARCH LOGIC 

EFSA Contract CT/EFSA/PRAS/2011/02 Lot 6 - Search logic as text: 

Amphibia_IIIc 

temp 20120312 

1. amphibia*.mp. [mp=ab, bc, bo, bt, cb, cc, ds, ge, gn, mc, mi, mq, or, ps, sq, st, ti, tm, tn, ot, hw, nm, 
rs, ui] 

2. (Frog* or Toad* or Bullfrog* or Newt* or Salamander* or Caecilian* or Spadefoot).mp. [mp=ab, 
bc, bo, bt, cb, cc, ds, ge, gn, mc, mi, mq, or, ps, sq, st, ti, tm, tn, ot, hw, nm, rs, ui] 

3. 1 or 2 

4. agrochemical*.mp. [mp=ab, bc, bo, bt, cb, cc, ds, ge, gn, mc, mi, mq, or, ps, sq, st, ti, tm, tn, ot, hw, 
nm, rs, ui] 

5. plant protection product*.mp. [mp=ab, bc, bo, bt, cb, cc, ds, ge, gn, mc, mi, mq, or, ps, sq, st, ti, tm, 
tn, ot, hw, nm, rs, ui] 

6. plant protection compound*.mp. [mp=ab, bc, bo, bt, cb, cc, ds, ge, gn, mc, mi, mq, or, ps, sq, st, ti, 
tm, tn, ot, hw, nm, rs, ui] 

7. plant protection chemical*.mp. [mp=ab, bc, bo, bt, cb, cc, ds, ge, gn, mc, mi, mq, or, ps, sq, st, ti, 
tm, tn, ot, hw, nm, rs, ui] 

8. (Pesticid* or insecticid* or Acaricid* or Nematicid* or Molluscicid*).mp. [mp=ab, bc, bo, bt, cb, 
cc, ds, ge, gn, mc, mi, mq, or, ps, sq, st, ti, tm, tn, ot, hw, nm, rs, ui] 

9. (Herbicid* or Fungicid*).mp. [mp=ab, bc, bo, bt, cb, cc, ds, ge, gn, mc, mi, mq, or, ps, sq, st, ti, tm, 
tn, ot, hw, nm, rs, ui] 

10. rodenticid*.mp. [mp=ab, bc, bo, bt, cb, cc, ds, ge, gn, mc, mi, mq, or, ps, sq, st, ti, tm, tn, ot, hw, 
nm, rs, ui] 

11. 4 or 5 or 6 or 7 or 8 or 9 or 10 

12. 3 and 11 

13. remove duplicates from 12 

14. agricult*.mp. [mp=ab, bc, bo, bt, cb, cc, ds, ge, gn, mc, mi, mq, or, ps, sq, st, ti, tm, tn, ot, hw, nm, 
rs, ui] 

15. environment*.mp. [mp=ab, bc, bo, bt, cb, cc, ds, ge, gn, mc, mi, mq, or, ps, sq, st, ti, tm, tn, ot, hw, 
nm, rs, ui] 
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16. habitat*.mp. [mp=ab, bc, bo, bt, cb, cc, ds, ge, gn, mc, mi, mq, or, ps, sq, st, ti, tm, tn, ot, hw, nm, 
rs, ui] 

17. (land or lands).mp. [mp=ab, bc, bo, bt, cb, cc, ds, ge, gn, mc, mi, mq, or, ps, sq, st, ti, tm, tn, ot, 
hw, nm, rs, ui] 

18. 15 or 16 or 17 

19. 14 and 18 

20. farmland*.mp. [mp=ab, bc, bo, bt, cb, cc, ds, ge, gn, mc, mi, mq, or, ps, sq, st, ti, tm, tn, ot, hw, 
nm, rs, ui] 

21. (arable or pasture* or grassland* or meadow*).mp. [mp=ab, bc, bo, bt, cb, cc, ds, ge, gn, mc, mi, 
mq, or, ps, sq, st, ti, tm, tn, ot, hw, nm, rs, ui] 

22. (plantation* or orchard* or vine or fruit).mp. [mp=ab, bc, bo, bt, cb, cc, ds, ge, gn, mc, mi, mq, or, 
ps, sq, st, ti, tm, tn, ot, hw, nm, rs, ui] 

23. (rural garden* or small holding*).mp. [mp=ab, bc, bo, bt, cb, cc, ds, ge, gn, mc, mi, mq, or, ps, sq, 
st, ti, tm, tn, ot, hw, nm, rs, ui] 

24. (field or mainfield or crop or crops or headland*).mp. [mp=ab, bc, bo, bt, cb, cc, ds, ge, gn, mc, 
mi, mq, or, ps, sq, st, ti, tm, tn, ot, hw, nm, rs, ui] 

25. (hedgerow* or ditch* or pond or ponds or surface water).mp. [mp=ab, bc, bo, bt, cb, cc, ds, ge, gn, 
mc, mi, mq, or, ps, sq, st, ti, tm, tn, ot, hw, nm, rs, ui] 

26. 19 or 20 or 21 or 22 or 23 or 24 or 25 

27. 3 and 26 

28. 27 not 12 

29. europe*.mp. [mp=ab, bc, bo, bt, cb, cc, ds, ge, gn, mc, mi, mq, or, ps, sq, st, ti, tm, tn, ot, hw, nm, 
rs, ui] 

30. (Austria or Belgium or Bulgaria or Cyprus or Czech Republic or Denmark or Estonia or Finland or 
France or Germany or Greece or Hungary or Ireland or Italy or Latvia or Lithuania or Luxembourg or 
Malta or Netherlands or Poland or Portugal or Romania or Slovakia or Slovenia or Spain or Sweden or 
United Kingdom).mp. [mp=ab, bc, bo, bt, cb, cc, ds, ge, gn, mc, mi, mq, or, ps, sq, st, ti, tm, tn, ot, hw, 
nm, rs, ui] 

31. 29 or 30 

32. 28 and 31 

33. remove duplicates from 32 

34. (Toxic* or ecotox* or poisoning or LD50 or LC50).mp. [mp=ab, bc, bo, bt, cb, cc, ds, ge, gn, mc, 
mi, mq, or, ps, sq, st, ti, tm, tn, ot, hw, nm, rs, ui] 
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35. (Endocrine adj disrupt*).mp. [mp=ab, bc, bo, bt, cb, cc, ds, ge, gn, mc, mi, mq, or, ps, sq, st, ti, tm, 
tn, ot, hw, nm, rs, ui] 

36. (Sublethal* or chronic or susceptib* or Harmful*).mp. [mp=ab, bc, bo, bt, cb, cc, ds, ge, gn, mc, 
mi, mq, or, ps, sq, st, ti, tm, tn, ot, hw, nm, rs, ui] 

37. (Contamina* or residu*).mp. [mp=ab, bc, bo, bt, cb, cc, ds, ge, gn, mc, mi, mq, or, ps, sq, st, ti, tm, 
tn, ot, hw, nm, rs, ui] 

38. 34 or 35 or 36 or 37 

39. (Exposure or Dermal* or absorption or Spray* or Overspray* or Granule* or pellet* or bait*).mp. 
[mp=ab, bc, bo, bt, cb, cc, ds, ge, gn, mc, mi, mq, or, ps, sq, st, ti, tm, tn, ot, hw, nm, rs, ui] 

40. (Seed adj treatment*).mp. [mp=ab, bc, bo, bt, cb, cc, ds, ge, gn, mc, mi, mq, or, ps, sq, st, ti, tm, tn, 
ot, hw, nm, rs, ui] 

41. (tank adj mix*).mp. [mp=ab, bc, bo, bt, cb, cc, ds, ge, gn, mc, mi, mq, or, ps, sq, st, ti, tm, tn, ot, 
hw, nm, rs, ui] 

42. (Risk adj assessment*).mp. [mp=ab, bc, bo, bt, cb, cc, ds, ge, gn, mc, mi, mq, or, ps, sq, st, ti, tm, 
tn, ot, hw, nm, rs, ui] 

43. 39 or 40 or 41 or 42 

44. 39 or 40 or 41 

45. 3 and 44 

46. 38 and 45 

47. 46 not 12 

48. 47 not 32 

49. remove duplicates from 48 

50. 49 use caba 

51. (Food* adj3 intake*).mp. [mp=ab, bc, bo, bt, cb, cc, ds, ge, gn, mc, mi, mq, or, ps, sq, st, ti, tm, tn, 
ot, hw, nm, rs, ui] 

52. (Food* adj3 consumption*).mp. [mp=ab, bc, bo, bt, cb, cc, ds, ge, gn, mc, mi, mq, or, ps, sq, st, ti, 
tm, tn, ot, hw, nm, rs, ui] 

53. ((Foraging or feeding) adj activit*).mp. [mp=ab, bc, bo, bt, cb, cc, ds, ge, gn, mc, mi, mq, or, ps, 
sq, st, ti, tm, tn, ot, hw, nm, rs, ui] 

54. Metaboli*.mp. [mp=ab, bc, bo, bt, cb, cc, ds, ge, gn, mc, mi, mq, or, ps, sq, st, ti, tm, tn, ot, hw, 
nm, rs, ui] 

55. (Energy adj expenditure*).mp. [mp=ab, bc, bo, bt, cb, cc, ds, ge, gn, mc, mi, mq, or, ps, sq, st, ti, 
tm, tn, ot, hw, nm, rs, ui] 
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56. Diet*.mp. [mp=ab, bc, bo, bt, cb, cc, ds, ge, gn, mc, mi, mq, or, ps, sq, st, ti, tm, tn, ot, hw, nm, rs, 
ui] 

57. 51 or 52 or 53 or 54 or 55 or 56 

58. (Habitat* or behaviour* or bodyweight* or movement* or migrat*).mp. [mp=ab, bc, bo, bt, cb, cc, 
ds, ge, gn, mc, mi, mq, or, ps, sq, st, ti, tm, tn, ot, hw, nm, rs, ui] 

59. (Home adj range*).mp. [mp=ab, bc, bo, bt, cb, cc, ds, ge, gn, mc, mi, mq, or, ps, sq, st, ti, tm, tn, 
ot, hw, nm, rs, ui] 

60. (activit* or travel*).mp. [mp=ab, bc, bo, bt, cb, cc, ds, ge, gn, mc, mi, mq, or, ps, sq, st, ti, tm, tn, 
ot, hw, nm, rs, ui] 

61. (Life adj cycle*).mp. [mp=ab, bc, bo, bt, cb, cc, ds, ge, gn, mc, mi, mq, or, ps, sq, st, ti, tm, tn, ot, 
hw, nm, rs, ui] 

62. (Annual adj cycle).mp. [mp=ab, bc, bo, bt, cb, cc, ds, ge, gn, mc, mi, mq, or, ps, sq, st, ti, tm, tn, ot, 
hw, nm, rs, ui] 

63. (Population adj densit*).mp. [mp=ab, bc, bo, bt, cb, cc, ds, ge, gn, mc, mi, mq, or, ps, sq, st, ti, tm, 
tn, ot, hw, nm, rs, ui] 

64. (Body adj size*).mp. [mp=ab, bc, bo, bt, cb, cc, ds, ge, gn, mc, mi, mq, or, ps, sq, st, ti, tm, tn, ot, 
hw, nm, rs, ui] 

65. (Body adj length*).mp. [mp=ab, bc, bo, bt, cb, cc, ds, ge, gn, mc, mi, mq, or, ps, sq, st, ti, tm, tn, 
ot, hw, nm, rs, ui] 

66. 58 or 59 or 60 or 61 or 62 or 63 or 64 or 65 

67. 57 or 66 

68. 3 and 67 

69. 38 or 44 

70. 68 and 69 

71. 31 and 70 

72. 71 not 12 

73. 72 not 32 

74. 73 not 50 

75. remove duplicates from 74 

76. (radio-track* or telemetr*).mp. [mp=ab, bc, bo, bt, cb, cc, ds, ge, gn, mc, mi, mq, or, ps, sq, st, ti, 
tm, tn, ot, hw, nm, rs, ui] 
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77. tracking*.mp. [mp=ab, bc, bo, bt, cb, cc, ds, ge, gn, mc, mi, mq, or, ps, sq, st, ti, tm, tn, ot, hw, nm, 
rs, ui] 

78. 76 or 77 

79. 3 and 78 

80. remove duplicates from 79 

81. exp amphibia/ or exp "chordata: general and systematic - amphibia"/ 

82. amphibia/ or exp persicaria amphibia/ or exp "proteus (amphibia)"/ or exp rorippa amphibia/ 

83. amphibians/ or exp anura/ or exp urodela/ 

84. exp amphibia/ 

85. (Anura or Urodea or Caudata or Bufionidae or Ambystomatidae or Proteidae).mp. [mp=ab, bc, bo, 
bt, cb, cc, ds, ge, gn, mc, mi, mq, or, ps, sq, st, ti, tm, tn, ot, hw, nm, rs, ui] 

86. 3 or 81 or 82 or 83 or 84 or 85 

87. 11 and 86 

88. 87 not 12 

89. remove duplicates from 88 

90. (lake or lakes or wetland* or river* or damps or stream or streams or lotic or lentic).mp. [mp=ab, 
bc, bo, bt, cb, cc, ds, ge, gn, mc, mi, mq, or, ps, sq, st, ti, tm, tn, ot, hw, nm, rs, ui] 

91. (bog or bogs or bogland).mp. [mp=ab, bc, bo, bt, cb, cc, ds, ge, gn, mc, mi, mq, or, ps, sq, st, ti, tm, 
tn, ot, hw, nm, rs, ui] 

92. 26 or 90 or 91 

93. 86 and 92 

94. 31 and 93 

95. 94 not 32 

96. remove duplicates from 95 

97. (lethal* or neurotox* or renotox* or hepatotox*).mp. [mp=ab, bc, bo, bt, cb, cc, ds, ge, gn, mc, mi, 
mq, or, ps, sq, st, ti, tm, tn, ot, hw, nm, rs, ui] 

98. 38 or 97 

99. 86 and 98 

100. 43 and 99 
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101. 89 or 96 

102. 100 not 101 

103. remove duplicates from 102 

104. 103 not 49 

105. (sedentarity or permanence or pattern or longevity or deform*).mp. [mp=ab, bc, bo, bt, cb, cc, ds, 
ge, gn, mc, mi, mq, or, ps, sq, st, ti, tm, tn, ot, hw, nm, rs, ui] 

106. morpholog*.mp. [mp=ab, bc, bo, bt, cb, cc, ds, ge, gn, mc, mi, mq, or, ps, sq, st, ti, tm, tn, ot, hw, 
nm, rs, ui] 

107. 105 or 106 

108. 86 and 107 

109. 31 and 108 

110. remove duplicates from 109 

111. 13 or 33 or 49 or 75 or 89 or 96 or 104 

112. 110 not 111 

113. 112 use b12o85 

114. 112 use caba 

115. 112 use mesz 

116. 112 use z12r93 

 



 Amphibians and pesticides 
 

Supporting publications 2012:EN-343        133 
The present document has been produced and adopted by the bodies identified above as author(s). This task has been carried out exclusively by the author(s) in the context of a contract between the European Food 
Safety Authority and the author(s), awarded following a tender procedure. The present document is published complying with the transparency principle to which the Authority is subject. It may not be considered as an 
output adopted by the Authority. The European food Safety Authority reserves its rights, view and position as regards the issues addressed and the conclusions reached in the present document, without prejudice to the 
rights of the authors. 
 

B.  SPECIES INFORMATION – GREAT CRESTED NEWT (TRITURUS CRISTATUS) 

EU distribution 

Austria, Belgium, Czech Republic, Denmark, Estonia, France, Germany, Hungary, Latvia, Lithuania, Luxembourg, Netherlands, Poland, Romania, Slovakia, 
Sweden, United Kingdom 
 
Information sources 

Basic information on this species can be found in general field guides (e.g. Arnold and Ovenden 2002) or in online resources such as: 
 
AmphibiaWeb http://amphibiaweb.org/cgi-bin/amphib_query?query_src=aw_search_index&where-genus=Triturus&where-

species=cristatus&rel-genus=equals&rel-species=equals  
 
Reptiles & Amphibiens de France http://www.herpfrance.com/amphibian/great_crested_newt_triturus_cristatus.php 
 
Arkive     http://www.arkive.org/great-crested-newt/triturus-cristatus/#text=All  
 
The IUCN red list   http://www.iucnredlist.org/details/full/22212/0  
 
Further details on distribution can be found in the ‘Atlas of amphibians and reptiles in Europe’ (Gasc et al 1997). 
 
Map is available at:   http://www.seh-herpetology.org/images/atlas/pdf/caudata/tricri.pdf  

(including T. carnifex, T. dobrogicus, T. karelinii) 
 
Below is more detailed information on body size (length and weight), metabolic rate, diet and seasonal activity found during the course of the review. 
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1. Body size 

Table 14:  Bodyweight of Triturus cristatus 

Age Sex Season Mean SD/SE Units Min. Max. N Country Habitat Notes Reference 
Sud-adult - - - - g 0.4 2.9  Germany Garden Immigrating newts Schonert and Schonert 

(2008) 
Adult F - - - g 3.0 12.4  Germany Garden Immigrating newts Schonert and Schonert 

(2008) 
Adult M - - - g 2.4 10.8  Germany Garden Immigrating newts Schonert and Schonert 

(2008) 
Metamorph - Summer 1.26 0.35 SD g - -  Switzerland Artificial At metamorphosis Van Buskirk (2007) 

Adult M All year 8.6 2.0 SD g - -  Italy Mountain Reproductive Fasola and Canova 
(1992) 

Adult F All year 11.4 3.0 SD g - -  Italy Mountain Reproductive Fasola and Canova 
(1992) 

Adult M All year 9.1 2.7 SD g - -  Italy Mountain Non-reproductive Fasola and Canova 
(1992) 

Adult F All year 11.1 3.9 SD g - -  Italy Mountain Non-reproductive Fasola and Canova 
(1992) 

Adult M, Summer 6.2 - g - - 1 France Pasture, 
orchard, arable 

Emigrating from 
breeding pond 

Jehle and Arntzen (2000) 

Adult M Summer 7.5 - g - - 1 France Pasture, 
orchard, arable 

Emigrating from 
breeding pond 

Jehle and Arntzen (2000) 

Adult M Summer 7.3 - g - - 1 France Pasture, 
orchard, arable 

Emigrating from 
breeding pond 

Jehle and Arntzen (2000) 

Adult M Summer 6.9 - g - - 1 France Pasture, 
orchard, arable 

Emigrating from 
breeding pond 

Jehle and Arntzen (2000) 

Adult F Summer 6.9 - g - - 1 France Pasture, 
orchard, arable 

Emigrating from 
breeding pond 

Jehle and Arntzen (2000) 

Adult F Summer 8.0 - g - - 1 France Pasture, 
orchard, arable 

Emigrating from 
breeding pond 

Jehle and Arntzen (2000) 

Adult F Summer 7.5 - g - - 1 France Pasture, 
orchard, arable 

Emigrating from 
breeding pond 

Jehle and Arntzen (2000) 
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Age Sex Season Mean SD/SE Units Min. Max. N Country Habitat Notes Reference 
Adult F Summer 8.5 - g - - 1 France Pasture, 

orchard, arable 
Emigrating from 
breeding pond 

Jehle and Arntzen (2000) 

Adult F Summer 9.4 - g - - 1 France Pasture, 
orchard, arable 

Emigrating from 
breeding pond 

Jehle and Arntzen (2000) 

Adult F Summer 6.0 - g - - 1 France Pasture, 
orchard, arable 

Emigrating from 
breeding pond 

Jehle and Arntzen (2000) 

Adult F Summer 7.0 - g - - 1 France Pasture, 
orchard, arable 

Emigrating from 
breeding pond 

Jehle and Arntzen (2000) 

Adult F Summer 7.0 - g - - 1 France Pasture, 
orchard, arable 

Emigrating from 
breeding pond 

Jehle and Arntzen (2000) 

Adult F Summer 9.0 - g - - 1 France Pasture, 
orchard, arable 

Emigrating from 
breeding pond 

Jehle and Arntzen (2000) 

Sub-adult - Summer 4.8 - g - - 1 France Pasture, 
orchard, arable 

Emigrating from 
breeding pond 

Jehle and Arntzen (2000) 

 

Table 15:  Body length of Triturus cristatus 

Age Sex Season Mean SD/SE Units Min. Max. N Country Habitat Notes Reference 
≤3mo. - - - - mm total 55 60 - UK - At metamorphosis Frazer (1983) 
≤3mo. - - 55 - mm total - - - UK - At metamorphosis Frazer (1983) 
3.5 mo. - - >80 - mm total - - - UK - At metamorphosis Frazer (1983) 
Year 1  - - - mm total 43 62 - UK -  Frazer (1983) 
Year 1  - - - mm total 70 80 - UK -  Frazer (1983) 
Year 2  - - - mm total 81 100 - UK -  Frazer (1983) 
Adult  - - - mm total 87 118 - UK - Year 3 Frazer (1983) 
Adult  - - - mm total 118 150 - UK - Year 4 Frazer (1983) 

A M - 120 - mm total 110 140 - UK -  Frazer (1983) 
A F - 111 - mm total 128 157 - UK -  Frazer (1983) 
A M - - - mm total - 145 - UK - Maximum size 

recorded 
Frazer (1983) 

A F - - - mm total - 162 - UK - Maximum size 
recorded 

Frazer (1983) 
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Age Sex Season Mean SD/SE Units Min. Max. N Country Habitat Notes Reference 
Sud-
adult 

- - - - mm total 41 98 - Germany Garden Immigrating newts Schonert and Schonert 
(2008) 

Adult F - - - mm total 83 148 - Germany Garden Immigrating newts Schonert and Schonert 
(2008) 

Adult M - - - mm total 82 161 - Germany Garden Immigrating newts Schonert and Schonert 
(2008) 

Adult M - 62.5 7.63 
SD 

mm SVL - 80 - France ‘Pond’ - Francillon-Viellot et al 
(1990) 

Adult F - 69.7 6.17 
SD 

mm SVL - 80 - France ‘Pond’ - Francillon-Viellot et al 
(1990) 

Adult M - 67.33 0.83 SE mm SVL 54.0 78.7 43 Sweden, 
Norway, 

Denmark, 
Finland 

Museum 
specimens 

Tail length 
47.56±0.70 SE 
(range 38.4-54.9) 

Malmgren and 
Thollesson (1999) 

Adult F - 71.21 0.61 SE mm SVL 59.4 82.9 71 Sweden, 
Norway, 

Denmark, 
Finland 

Museum 
specimens 

Tail length 
53.88±0.56 
(range42.1-62.2) 

Malmgren and 
Thollesson (1999) 

Adult M - 68.38 2.22 
SD 

mm SVL 65.00 71.00 8 Bulgaria Mountain Tail length  
51,14±1.57 SD 
(range 49.0-54.0) 

Naumov and Tzankov 
(2009) 

Adult F - 73.67 8.39 
SD 

mm SVL 64.00 79.00 3 Bulgaria Mountain Tail length 
59.00±7.94 SD 
(range 50.0-65.0) 

Naumov and Tzankov 
(2009) 

Adult M - 58.5 5.6 SD mm SVL - - 17 France Sand quarry 
(abandoned) 

Young adults (3y) Arntzen and Teunis 
(1993) 

Adult F - 61.4 4.4 SD mm SVL - - 13 France Sand quarry 
(abandoned) 

Young adults (3y) Arntzen and Teunis 
(1993) 

Juvenile - - 44.4 4.0 SD mm SVL - - 30 France Sand quarry 
(abandoned) 

 Arntzen and Teunis 
(1993) 

Juvenile - - 42.0 5.3 SD mm SVL - - 202 France Sand quarry 
(abandoned) 

 Arntzen and Teunis 
(1993) 

Adult M All year 65 8 SD mm SVL - -  Italy Mountain Reproductive Fasola and Canova 
(1992) 
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Age Sex Season Mean SD/SE Units Min. Max. N Country Habitat Notes Reference 
Adult F All year 72 9 SD mm SVL - -  Italy Mountain Reproductive Fasola and Canova 

(1992) 
Adult M All year 70 10 SD mm SVL - -  Italy Mountain Non-reproductive Fasola and Canova 

(1992) 
Adult F All year 74 10 SD mm SVL - -  Italy Mountain Non-reproductive Fasola and Canova 

(1992) 
 

2. Metabolic rate 

Table 16:  Metabolic rate of Triturus cristatus (oxygen) 

Age Sex Weight 
(g) 

Season Mean SD/SE Units Min. Max. N Country Temp (°C) Notes Reference 

Adult  7 - 0.055 - ml/g/h - - - - 10 Resting Gatten et al. (1992) 
 

3. Diet 

Table 17:  Diet of Triturus cristatus in ponds in the UK (Avery 1968) 

Age Sex Food type Mean number Season N Country Habitat Notes 
Adult - Diptera (larvae and pupae) 5.3 Spring 16 UK ‘Pond’ Diet in pond, April. 
Adult - Copepoda 1.4 Spring 16 UK ‘Pond’ Diet in pond, April. 
Adult - Cladocera 0.6 Spring 16 UK ‘Pond’ Diet in pond, April. 
Adult - Ostracoda 2.5 Spring 16 UK ‘Pond’ Diet in pond, April. 
Adult - Asellus 9.1 Spring 16 UK ‘Pond’ Diet in pond, April. 
Adult - Gastropoda 7.0 Spring 16 UK ‘Pond’ Diet in pond, April. 
Adult - Ephemoptera nymphs 0.4 Spring 16 UK ‘Pond’ Diet in pond, April. 
Adult - Odonata nymphs 0.2 Spring 16 UK ‘Pond’ Diet in pond, April. 
Adult - Coleoptera larvae 0.1 Spring 16 UK ‘Pond’ Diet in pond, April. 
Adult - Newt egg 0.1 Spring 16 UK ‘Pond’ Diet in pond, April. 

 



 Amphibians and pesticides 
 

Supporting publications 2012:EN-343        138 
The present document has been produced and adopted by the bodies identified above as author(s). This task has been carried out exclusively by the author(s) in the context of a contract between the European Food 
Safety Authority and the author(s), awarded following a tender procedure. The present document is published complying with the transparency principle to which the Authority is subject. It may not be considered as an 
output adopted by the Authority. The European food Safety Authority reserves its rights, view and position as regards the issues addressed and the conclusions reached in the present document, without prejudice to the 
rights of the authors. 
 

 

Table 18:  Diet of Triturus cristatus in Romania (Kovacs et al. 2010a). Empty stomachs were found in 2.22% of newts sampled. 

 
Age Sex Food type Relative 

abundance (%) 
Frequency 

(%) 
Season N Country Habitat Notes 

Adult - Annelida – Oligochaeta 12.4 48.9 Spring/Summer 90 Romania - Totals all sites April/June 
Adult - Gastropoda (terrestrial) 0.58 4.44 Spring/Summer 90 Romania - Totals all sites April/June 
Adult - Bivalvia 0.58 4.44 Spring/Summer 90 Romania - Totals all sites April/June 
Adult - Crustacea – Cladocera 19 8.89 Spring/Summer 90 Romania - Totals all sites April/June 
Adult - Crustacea – Ostracoda 7.2 17.8 Spring/Summer 90 Romania - Totals all sites April/June 
Adult - Coleoptera- Dytiscidae (larvae) 2.02 11.1 Spring/Summer 90 Romania - Totals all sites April/June 
Adult - Coleoptera- Dytiscidae 0.29 2.22 Spring/Summer 90 Romania - Totals all sites April/June 
Adult - Coleoptera – Carabidae 0.29 2.22 Spring/Summer 90 Romania - Totals all sites April/June 
Adult - Coleoptera (terrestrial) 0.58 4.44 Spring/Summer 90 Romania - Totals all sites April/June 
Adult - Coleoptera (undetermined) 0.58 4.44 Spring/Summer 90 Romania - Totals all sites April/June 
Adult - Diptera - Nematocera (larvae) 21.3 31.1 Spring/Summer 90 Romania - Totals all sites April/June 
Adult - Diptera – Brachycera 0.29 2.22 Spring/Summer 90 Romania - Totals all sites April/June 
Adult - Lepidoptera (larvae) 2.02 15.6 Spring/Summer 90 Romania - Totals all sites April/June 
Adult - Trichoptera (larvae) 4.61 22.2 Spring/Summer 90 Romania - Totals all sites April/June 
Adult - Anura (larvae) 28.2 37.8 Spring/Summer 90 Romania - Totals all sites April/June 

 

Table 19:  Diet of Triturus cristatus in Romania (David et al. 2009a).  

Age Sex Food type Relative 
abundance (%) 

Frequency 
(%) 

Season N Country Habitat Notes 

Adult M/F Anelida, Oligocheta 1.79 14.2 Spring 113 Romania Small ponds 55 F and 58 M 
Adult M/F Gastropoda, snail (terrestrial) 0.77 4.42 Spring 113 Romania Small ponds 55 F and 58 M 
Adult M/F Gastropoda, snail (aquatic) 2.73 12.4 Spring 113 Romania Small ponds 55 F and 58 M 
Adult M/F Crustacean, Cladocera 56.30 30.1 Spring 113 Romania Small ponds 55 F and 58 M 
Adult M/F Crustacean, Ostracoda 0.68 2.65 Spring 113 Romania Small ponds 55 F and 58 M 
Adult M/F Crustacean, Copepoda 11.80 19.5 Spring 113 Romania Small ponds 55 F and 58 M 
Adult M/F Ephemeroptera (larvae) 0.17 1.77 Spring 113 Romania Small ponds 55 F and 58 M 
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Age Sex Food type Relative 
abundance (%) 

Frequency 
(%) 

Season N Country Habitat Notes 

Adult M/F Odonata (larvae) 0.09 0.88 Spring 113 Romania Small ponds 55 F and 58 M 
Adult M/F Heteroptera (aquatic) 0.09 0.88 Spring 113 Romania Small ponds 55 F and 58 M 
Adult M/F Trichoptera (larvae) 15.80 69 Spring 113 Romania Small ponds 55 F and 58 M 
Adult M/F Coleoptera, Dytiscida (larvae) 1.28 12.4 Spring 113 Romania Small ponds 55 F and 58 M 
Adult M/F Coleoptera (terrestrial) 1.02 8.85 Spring 113 Romania Small ponds 55 F and 58 M 
Adult M/F Diptera, Nematocera (larvae) 1.19 9.73 Spring 113 Romania Small ponds 55 F and 58 M 
Adult M/F Diptera, Nematocera, Culicida 0.09 0.88 Spring 113 Romania Small ponds 55 F and 58 M 
Adult M/F Diptera, Brahicera 0.17 1.77 Spring 113 Romania Small ponds 55 F and 58 M 
Adult M/F Diptera, Brahicera (larvae) aquatic 0.17 1.77 Spring 113 Romania Small ponds 55 F and 58 M 
Adult M/F Hymenoptera, Formicida 0.09 0.88 Spring 113 Romania Small ponds 55 F and 58 M 
Adult M/F Anura (larvae) 5.71 23.9 Spring 113 Romania Small ponds 55 F and 58 M 
 

Further detailed information on the diet of Triturus cristatus indicating variation between sampling date and sampling site can be found in Cicort-Lucaciu et 
al. (2005, 2007), Covaciu-Marcov et al. (2010). 
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4. Seasonal activities 

Data on seasonal activity is greatly affected by factors such as habitat, latitude, altitude, local climate, annual differences in temperature and the permanence 
or other wise of the breeding pond. It is therefore recommended that local information for the zone/country/area under consideration be consulted. 

Seasonal activity of Triturus cristatus in Germany based on information in Pfeffer et al. (2011). Darker area represents the main period of activity. 
 
Activity Jan Feb Mar April May Jun Jul Aug Sep Oct Nov Dec 
                                                 
Reproduction                                                 
                                                 
Spawn                                                 
                                                 
Larvae                                                 
                                                 
Juveniles                                                 
                                                 
Terrestrial activity (Adults)                                                 
                                                 
Winter quarters                                                 
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Table 20:  Seasonal activities of Triturus cristatus. 

Begin Peak End Country Habitat Notes Reference 
Mating/laying 

End February-
beginning March 

Early/mid April End April-mid May Romania Near forest Aquatic phase Cicort-Lucaciu 
et al (2009) 

Emigration 
10 June - 8 August Sweden Cattle pond, pasture, 

spinney 
Onset of emigration from breeding pond, 

‘older’ (non-metamorphs) (1997 data) 
Malmgren 

(2002) 
27 July - 23 October Sweden Cattle pond, pasture, 

spinney 
Onset of emigration from breeding pond, 

metamorphs (1997 data) 
Malmgren 

(2002) 
21 May - 29 July Sweden Cattle pond, pasture, 

spinney 
Onset of emigration from breeding pond, 

‘older’ (non-metamorphs) (1998 data) 
Malmgren 

(2002) 
18 June - 3 November Sweden Cattle pond, pasture, 

spinney 
Onset of emigration from breeding pond, 

metamorphs (1998 data) 
Malmgren 

(2002) 
1 June - 19 July Sweden Cattle pond, pasture, 

spinney 
Onset of emigration from breeding pond, 

‘older’ (non-metamorphs) (1999 data) 
Malmgren 

(2002) 
30 June - 21 October Sweden Cattle pond, pasture, 

spinney 
Onset of emigration from breeding pond, 

metamorphs (1999 data) 
Malmgren 

(2002) 
 

5. Other information 

Table 21:  Age and longevity of Triturus cristatus. 

Sex Season Mean SD/SE Units Min. Max. N Country Habitat Notes Reference 
F - - - y - 10 1 Germany Agricultural  Hachtel et al (2005) 
F - - - y - 8 1 Germany Agricultural  Hachtel et al (2005) 
M - - - y - 8 1 Germany Agricultural  Hachtel et al (2005) 
M - - - y - 12+  France ‘Pond’ Based on LAG Francillon-Viellot et al (1990) 
M - - - y - 14  France ‘Pond’ Based on LAG Francillon-Viellot et al (1990) 
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C.  SPECIES INFORMATION – SMOOTH NEWT (LISSOTRITON VULGARIS, TRITURUS VULGARIS) 

EU distribution 

Austria, Belgium, Bulgaria, Czech Republic, Denmark, Estonia, Finland, France, Germany, Greece, Hungary, Ireland, Italy, Latvia, Luxembourg, 
Netherlands, Poland, Romania, Slovakia, Slovenia, Sweden, United Kingdom 

Information sources 

Basic information on this species can be found in general field guides (e.g. Arnold and Ovenden 2002) or in online resources such as: 
 
AmphibiaWeb http://amphibiaweb.org/cgi-bin/amphib_query?query_src=aw_search_index&where-genus=Lissotriton&where-

species=vulgaris&rel-genus=equals&rel-species=equals  
 
Reptiles & Amphibiens de France http://www.herpfrance.com/amphibian/common_newt_lissotriton_vulgaris.php 
 
Arkive     http://www.arkive.org/common-frog/rana-temporaria/#text=All  
 
The IUCN red list   http://www.arkive.org/smooth-newt/triturus-vulgaris/#text=All  
 
Further details on distribution can be found in the ‘Atlas of amphibians and reptiles in Europe’ (Gasc et al 1997). 
 
Map is available at:   http://www.seh-herpetology.org/images/atlas/pdf/caudata/trivul.pdf  
 
Below is more detailed information on body size (length and weight), metabolic rate, diet and seasonal activity found during the course of the review. 
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1. Body size 

Table 22:  Bodyweight of Triturus vulgaris. 

Age Sex Season Mean SD/SE Units Min. Max. N Country Habitat Notes Reference 
Adult M All year 1.6 0.2 SD g - - - Italy Mountain Reproductive Fasola and Canova 

(1992) 
Adult F All year 1.9 0.4 SD g - - - Italy Mountain Reproductive Fasola and Canova 

(1992) 
Adult M - 2.42 0.41 SD g - - 63 Ireland - February-June Marnell (1996) 
Adult F - 2.49 0.47 SD g - - 39 Ireland - February-June Marnell (1996) 
 

Table 23:  Body length of Triturus cristatus. 

Age Sex Season Mean SD/SE Units Min. Max. N Country Habitat Notes Reference 
≤3mo. - - - - mm total 25 30 - UK - At metamorphosis Frazer (1983) 
≤3mo. - - - - mm total 25 35 - UK - At metamorphosis Frazer (1983) 

3.5 
mo. 

- - >35 - mm total - - - UK - At metamorphosis Frazer (1983) 

Year 1  - - - mm total 34 45 - UK -  Frazer (1983) 
Year 2  - - - mm total 48 60 - UK -  Frazer (1983) 
Year 3  - - - mm total 58 70 - UK -  Frazer (1983) 
Year 4  - - - mm total 78 90 - UK -  Frazer (1983) 
Adult M - 79 - mm total 46 100 - UK -  Frazer (1983) 
Adult F - 76 - mm total 50 93 - UK -  Frazer (1983) 
Adult M - - - mm total - 109 - UK - Maximum size recorded Frazer (1983) 

A F - - - mm total - 100 - UK - Maximum size recorded Frazer (1983) 
A M - 40.40. 0.28 SE mm SVL 35.1 47.4 88 Sweden, 

Norway, 
Denmark, 
Finland 

Museum 
specimens 

Tail length 37.51±0.38 
SE (range 28.8-44.1) 

Malmgren and 
Thollesson (1999) 
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Age Sex Season Mean SD/SE Units Min. Max. N Country Habitat Notes Reference 
Adult F - 40.91 0.41 SE mm SVL 34.8 47.2 72 Sweden, 

Norway, 
Denmark, 
Finland 

Museum 
specimens 

Tail length 34.81±0.39 
SE (range26.7-41.9) 

Malmgren and 
Thollesson (1999) 

Adult M All 
year 

36 3 SD mm SVL -  - Italy Mountain Reproductive Fasola and Canova 
(1992) 

Adult F All 
year 

39 3 SD mm SVL - - - Italy Mountain Reproductive Fasola and Canova 
(1992) 

Adult M - 35.2 2.26 
SD 

mm SVL - - 24 Italy Xeric, coastal Pond C. Data are for 
Triturus vulgaris 
merdionalis. 

Nobili and Accordi 
(1997) 

Adult M - 34.7 2.41 
SD 

mm SVL - - 93 Italy Xeric, coastal Pond D. Data are for 
Triturus vulgaris 
merdionalis. 

Nobili and Accordi 
(1997) 

Adult M - 40.3 1.85 
SD 

mm SVL - - 34 Italy Xeric, coastal Pond F. Data are for 
Triturus vulgaris 
merdionalis. 

Nobili and Accordi 
(1997) 

Adult F - 36.2 1.75 
SD 

mm SVL - - 20 Italy Xeric, coastal Pond C. Data are for 
Triturus vulgaris 
merdionalis. 

Nobili and Accordi 
(1997) 

Adult F - 35.3 2.72 
SD 

mm SVL - - 54 Italy Xeric, coastal Pond D. Data are for 
Triturus vulgaris 
merdionalis. 

Nobili and Accordi 
(1997) 

Adult F - 42.05 2.55 
SD 

mm SVL - - 26 Italy Xeric, coastal Pond F. Data are for 
Triturus vulgaris 
merdionalis. 

Nobili and Accordi 
(1997) 

Adult M - 37.3 2.54 
SD 

mm SVL - - 63 Ireland - February-June.  
Tail length 46.3 (3.85 
SD) 

Marnell (1996) 

Adult F - 38.7 2.72 
SD 

mm SVL - - 39 Ireland - February-June.  
Tail length 42.1 (3.135 
SD) 

Marnell (1996) 

Adult M - 83.80 4.4 SD mm total 75 95 63 Ireland - February-June Marnell (1996) 
Adult F - 80.85 4.9 SD mm total 71 90 39 Ireland - February-June Marnell (1996) 



 Amphibians and pesticides 
 

Supporting publications 2012:EN-343        145 
The present document has been produced and adopted by the bodies identified above as author(s). This task has been carried out exclusively by the author(s) in the context of a contract between the European Food 
Safety Authority and the author(s), awarded following a tender procedure. The present document is published complying with the transparency principle to which the Authority is subject. It may not be considered as an 
output adopted by the Authority. The European food Safety Authority reserves its rights, view and position as regards the issues addressed and the conclusions reached in the present document, without prejudice to the 
rights of the authors. 
 

Age Sex Season Mean SD/SE Units Min. Max. N Country Habitat Notes Reference 
Adult F - 37.84 0.34 mm SVL   103 Poland - Tail length 37.63 (0.42 

SE) 
Babik and Rafinski 
(2004) 

Adult M - 37.11 0.30 mm SVL   65 Poland - Tail length 40.76 (0.51 
SE) 

Babik and Rafinski 
(2004) 

Adult M All 
year 

- - mm SVL 30.0 36.9 4 Romania Wetland  Cogalniceanu and 
Miaud (2003) 

Adult F All 
year 

34.7 2.09 
SD 

mm SVL 30.9 39.8 17 Romania Wetland  Cogalniceanu and 
Miaud (2003) 

A F - 43.21 2.52 SE mm SVL   19 - High altitude Metamorphic, preserved 
specimens 

Kalezic et al (1996) 

A M - 41.14 2.12 SE mm SVL   18 - High altitude Metamorphic, preserved 
specimens 

Kalezic et al (1996) 

A M Spring 45.5 2.9 SD mm SVL   26 UK -  Verrell (1986) 
A F Spring 45.08 4.1 SD mm SVL   24 UK -  Verrell (1986) 

 

2. Metabolic rate 

Table 24:  Metabolic rate of Triturus cristatus (oxygen). 

Age Sex Weight 
(g) 

Season Mean SD/SE Units Min. Max. N Country Temp (°C) Notes Reference 

Adult - 8.75 - 0.0986 - ml/g/h - - - - 6 Resting Gatten et al. (1992) 
Adult - - - 0.1125 - ml/g/h - - - - 10 Resting Gatten et al. (1992) 
Adult - 8.75 - 0.0929 - ml/g/h - - - - 15 Resting Gatten et al. (1992) 
Adult - - - 0.2161 - ml/g/h - - - - 20 Resting Gatten et al. (1992) 
Adult - 8.75 - 0.1859 - ml/g/h - - - - 25 Resting Gatten et al. (1992) 
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3. Diet 

Table 25:  Diet of Triturus vulgaris in Italy (Vignoli et al. 2009). 

Age Sex Food type Season Frequency of 
occurrence 

Relative 
abundance 
(numeric) 

Relative 
abundance 

(volumetric) 

N Country Habitat Notes 

Adult - Isopoda All year 0.06 0.005 0.018 38 Italy Abandoned quarry Terrestrial prey 
Adult - Aranea All year 0.09 0.009 0.008 38 Italy Abandoned quarry Terrestrial prey 
Adult - Miriapoda All year 0.06 0.005 0.008 38 Italy Abandoned quarry Terrestrial prey 
Adult - Collembola All year 0.03 0.002 0.0001 38 Italy Abandoned quarry Terrestrial prey 
Adult - Brachycera All year 0.03 0.002 0.001 38 Italy Abandoned quarry Terrestrial prey 
Adult - Brachycera L. All year 0.03 0.002 0.002 38 Italy Abandoned quarry Terrestrial prey 
Adult - Hexapoda n.d. All year 0.13 0.013 0.001 38 Italy Abandoned quarry Terrestrial prey 
Adult - Gastropoda acq. All year 0.09 0.009 0.021 38 Italy Abandoned quarry Aquatic prey 
Adult - Copepoda All year 0.38 0.082 0.015 38 Italy Abandoned quarry Aquatic prey 
Adult - Caldocera All year 0.63 0.532 0.205 38 Italy Abandoned quarry Aquatic prey 
Adult - Ostracoda All year 0.38 0.094 0.018 38 Italy Abandoned quarry Aquatic prey 
Adult - Zygoptera L All year 0.13 0.011 0.015 38 Italy Abandoned quarry Aquatic prey 
Adult - Anisoptera L All year 0.31 0.09 0.43 38 Italy Abandoned quarry Aquatic prey 
Adult - Ephemeroptera L All year 0.19 0.016 0.029 38 Italy Abandoned quarry Aquatic prey 
Adult - Coleoptera acq. All year 0.22 - - 38 Italy Abandoned quarry Aquatic prey 
Adult - Coleoptera acq. L All year 0.16 0.046 0.08 38 Italy Abandoned quarry Aquatic prey 
Adult - Nematocera L All year 0.44 0.058 0.098 38 Italy Abandoned quarry Aquatic prey 
Adult - Amphibia ova All year 0.09 0.025 0.052 38 Italy Abandoned quarry Aquatic prey 
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Table 26:  Diet of Triturus vulgaris in ponds in the UK (Avery 1968). 

Age Sex Food type Mean number Season N Country Habitat Notes 
Adult - Diptera (larvae and pupae) 10.2 Spring 32 UK ‘Pond 1’ Diet in pond, April. 
Adult - Copepoda 0.4 Spring 32 UK ‘Pond 1’ Diet in pond, April. 
Adult - Cladocera 0.1 Spring 32 UK ‘Pond 1’ Diet in pond, April. 
Adult - Ostracoda 1.8 Spring 32 UK ‘Pond 1’ Diet in pond, April. 
Adult - Asellus 0.7 Spring 32 UK ‘Pond 1’ Diet in pond, April. 
Adult - Gastropoda 1.5 Spring 32 UK ‘Pond 1’ Diet in pond, April. 
Adult - Ephemoptera nymphs 0.3 Spring 32 UK ‘Pond 1’ Diet in pond, April. 
Adult - Odonata nymphs 0.1 Spring 32 UK ‘Pond 1’ Diet in pond, April. 
Adult - Coleoptera larvae 0.3 Spring 32 UK ‘Pond 1’ Diet in pond, April. 
Adult - Hemiptera 0.3 Spring 32 UK ‘Pond 1’ Diet in pond, April. 
Adult - Coleoptera 0.1 Spring 32 UK ‘Pond 1’ Diet in pond, April. 
Adult - Diptera (larvae and pupae) 0.9 Spring 53 UK ‘Pond 2’ Diet in pond, all year. 
Adult - Copepoda 0.5 Spring 53 UK ‘Pond 2’ Diet in pond, all year. 
Adult - Cladocera 0.4 Spring 53 UK ‘Pond 2’ Diet in pond, all year. 
Adult - Ostracoda 0.2 Spring 53 UK ‘Pond 2’ Diet in pond, all year. 
Adult - Asellus 0.3 Spring 53 UK ‘Pond 2’ Diet in pond, all year. 
Adult - Odonata nymphs 0.1 Spring 53 UK ‘Pond 2’ Diet in pond, all year. 
Adult - Coleoptera larvae 0.1 Spring 53 UK ‘Pond 2’ Diet in pond, all year. 
Adult - Hemiptera 0.1 Spring 53 UK ‘Pond 2’ Diet in pond, all year. 
Adult - Hydrachnellae 0.1 Spring 53 UK ‘Pond 2’ Diet in pond, all year. 
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Table 27:  Diet of Lissotriton vulgaris in Romania (Kovacs et al. 2010a). Empty stomachs were found in 7.92% of newts sampled. 

Age Sex Food type Relative 
abundance (%) 

Frequency 
(%) 

Season N Country Habitat Notes 

Adult - Nematoda 3.32 5.49 Spr/Sum 164 Romania - Totals all sites April/June 
Adult - Annelida – Oligochaeta 0.33 1.83 Spr/Sum 164 Romania - Totals all sites April/June 
Adult - Gastropoda (aquatic) 0.11 0.61 Spr/Sum 164 Romania - Totals all sites April/June 
Adult - Bivalvia 0.33 1.83 Spr/Sum 164 Romania - Totals all sites April/June 
Adult - Arachnida – Araneae 0.22 1.22 Spr/Sum 164 Romania - Totals all sites April/June 
Adult - Crustacea – Cladocera 26.7 14 Spr/Sum 164 Romania - Totals all sites April/June 
Adult - Crustacea – Ostracoda 39.9 32.3 Spr/Sum 164 Romania - Totals all sites April/June 
Adult - Crustacea – Copepoda 0.33 0.61 Spr/Sum 164 Romania - Totals all sites April/June 
Adult - Ephemeroptera (larvae) 0.44 2.44 Spr/Sum 164 Romania - Totals all sites April/June 
Adult - Plecoptera (larvae) 0.77 3.66 Spr/Sum 164 Romania - Totals all sites April/June 
Adult - Homoptera – Aphidinea 0.11 0.61 Spr/Sum 164 Romania - Totals all sites April/June 
Adult - Coleoptera- Dytiscidae 2.1 6.71 Spr/Sum 164 Romania - Totals all sites April/June 
Adult - Coleoptera- Dytiscidae (larvae) 3.21 12.2 Spr/Sum 164 Romania - Totals all sites April/June 
Adult - Coleoptera (terrestrial) 0.55 3.05 Spr/Sum 164 Romania - Totals all sites April/June 
Adult - Diptera - Nematocere (larvae) 9.4 32.3 Spr/Sum 164 Romania - Totals all sites April/June 
Adult - Diptera – Nematocera 0.88 1.22 Spr/Sum 164 Romania - Totals all sites April/June 
Adult - Diptera – Brachycera 0.11 0.61 Spr/Sum 164 Romania - Totals all sites April/June 
Adult - Lepidoptera (larvae) 0.22 1.22 Spr/Sum 164 Romania - Totals all sites April/June 
Adult - Trichoptera (larvae) 4.09 19.5 Spr/Sum 164 Romania - Totals all sites April/June 
Adult - Anura (larvae) 6.86 24.4 Spr/Sum 164 Romania - Totals all sites April/June 
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Table 28:  Diet of newly metamorphosed Triturus vulgaris (Kuzmin 1997) 

Age Sex Food type Relative 
abundance 

(%) 

SD/SE N Country Habitat Notes 

Juvenile - Gastropoda 14.1 - 25 Russia - Newly metamorphosed (Stage 56). A further 2 stomachs were empty. 
Juvenile - Collembola 52.0 - 25 Russia - Newly metamorphosed (Stage 56). A further 2 stomachs were empty. 
Juvenile - Diptera larvae 19.6 - 25 Russia - Newly metamorphosed (Stage 56). A further 2 stomachs were empty. 
Juvenile - Other taxa 13.0 - 25 Russia - Newly metamorphosed (Stage 56). A further 2 stomachs were empty. 
 

Further detailed information on the diet of Lissotriton/Triturus vulgaris indicating variation between sampling date and sampling site can be found in Cicort-
Lucaciu et al. (2005, 2007), Covaciu-Marcov et al. (2010). 

4. Seasonal activities 

Data on seasonal activity is greatly affected by factors such as habitat, latitude, altitude, local climate, annual differences in temperature and the permanence 
or other wise of the breeding pond. It is therefore recommended that local information for the zone/country/area under consideration be consulted. 

Seasonal activity of Lissotriton vulgaris in Germany based on information in Pfeffer et al. (2011). Darker area represents the main period of activity. 
 
Activity Jan Feb Mar April May Jun Jul Aug Sep Oct Nov Dec 
                                                 
Reproduction                                                 
                                                 
Spawn                                                 
                                                 
Larvae                                                 
                                                 
Juveniles                                                 
                                                 
Terrestrial activity (Adults)                                                 
                                                 
Winter quarters                                                 
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Table 29:  Seasonal activities of Lissotriton vulgaris. 

Begin Peak End Country Habitat Notes Reference 
Mating/laying 

End February-
beginning March 

Early/mid April End April-mid May Romania Near forest Aquatic phase Cicort-Lucaciu et al 
(2009) 

Mid May  Early July UK - Egg laying Verrell et al (1986) 
Emigration 

16 June - 16 September Sweden Cattle pond, 
pasture, spinney 

Onset of emigration from 
breeding pond, ‘older’ (non-
metamorphs) (1997 data) 

Malmgren (2002) 

3 August - 16 November Sweden Cattle pond, 
pasture, spinney 

Onset of emigration from 
breeding pond, metamorphs 
(1997 data) 

Malmgren (2002) 

1 June - 10 September Sweden Cattle pond, 
pasture, spinney 

Onset of emigration from 
breeding pond, ‘older’ (non-
metamorphs) (1998 data) 

Malmgren (2002) 

9 August - 29 October Sweden Cattle pond, 
pasture, spinney 

Onset of emigration from 
breeding pond, metamorphs 
(1998 data) 

Malmgren (2002) 

24 May - 23 September Sweden Cattle pond, 
pasture, spinney 

Onset of emigration from 
breeding pond, ‘older’ (non-
metamorphs) (1999 data) 

Malmgren (2002) 

23 August - 21 October Sweden Cattle pond, 
pasture, spinney 

Onset of emigration from 
breeding pond, metamorphs 
(1999 data) 

Malmgren (2002) 

Early July - Late December UK - Adults Verrell et al (1986) 
September - November UK - Young Verrell et al (1986) 

Spring migration 
February  Early July UK -  Verrell et al (1986) 
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5. Other information 

Table 30:  Age/longevity of Triturus vulgaris. 

Age Sex Season Mean SD/SE Units Min. Max. N Country Habitat Notes Reference 
Adult F -   y  6 3 Romania Wetland  Cogalniceanu and Miaud 

(2003) 
Adult F - 6.95 1.22 SE y 4 9 19 - High altitude Metamorphic, 

preserved specimens 
Kalezic et al (1996) 

Adult M - 7.06 1.06 SE y 5 9 18 - High altitude Metamorphic, 
preserved specimens 

Kalezic et al (1996) 
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D.  SPECIES INFORMATION – COMMON FROG (RANA TEMPORARIA) 

EU distribution 

Austria, Belgium, Bulgaria, Czech Republic, Denmark, Finland, France, Germany, Greece, Hungary, Ireland, Italy, Luxembourg, Netherlands, Poland, 
Romania, Slovakia, Slovenia, Spain, Sweden, [Switzerland], United Kingdom 

Sources of information 

Basic information on this species can be found in general field guides (e.g. Arnold and Ovenden 2002) or in online resources such as: 
 
AmphibiaWeb http://amphibiaweb.org/cgi-bin/amphib_query?query_src=aw_search_index&where-genus=Rana&where-

species=temporaria&rel-genus=equals&rel-species=equals  
 
Reptiles & Amphibiens de France http://www.herpfrance.com/amphibian/common_frog_rana_temporaria.php  
 
Arkive     http://www.arkive.org/common-frog/rana-temporaria/#text=All  
 
The IUCN red list   http://www.iucnredlist.org/details/full/58734/0   
 
Further details on distribution can be found in the ‘Atlas of amphibians and reptiles in Europe’ (Gasc et al 1997). 
 
Map is available at:   http://www.seh-herpetology.org/images/atlas/pdf/anura/rantem.pdf  
 
Below is more detailed information on body size (length and weight), metabolic rate, diet and seasonal activity found during the course of the review. 
 

  



 Amphibians and pesticides 
 

Supporting publications 2012:EN-343        153 
The present document has been produced and adopted by the bodies identified above as author(s). This task has been carried out exclusively by the author(s) in the context of a contract between the European Food 
Safety Authority and the author(s), awarded following a tender procedure. The present document is published complying with the transparency principle to which the Authority is subject. It may not be considered as an 
output adopted by the Authority. The European food Safety Authority reserves its rights, view and position as regards the issues addressed and the conclusions reached in the present document, without prejudice to the 
rights of the authors. 
 

1. Body size 

Table 31:  Bodyweight of Rana temporaria. 

Age Sex Season Mean SD/SE Units Min. Max. N Country Habitat Notes Reference 
Adult M/F Spring 37.0 6.4 SD g 26.7 46.3 18 Germany Lowlands 4 females and 14 

males 
Seitz et al (1992) 

Adult M - - - g - 49 1 UK -  Smith (1951) 
Adult F - - - g - 72 3 UK -  Smith (1951) 
Adult F - - - g 42 43 - UK - Pre-spawning Smith (1951) 
Adult F - - - g 28 28.5 - UK - Post-spawning Smith (1951) 
Adult M/F - - - g 11 47 14 UK -  Oldham and Swan (1992) 
Adult M/F - - - g 20 55 132 Poland -  Gromysz-Kalkowska and 

Szubartowska (1993a) 
Adult M/F November/ 

December 
- - g 21 56 132 Poland -  Gromysz-Kalkowska and 

Szubartowska (1993b) 
Juvenile - - 341 21 mg - - 6 Austria Alps Froglets at 

metamorphosis 
(length of larvae 
42.8 mm) 

Hofer and Lackner (2006) 

Juvenile - - 97 4 mg - - 7 Austria Alps Froglets at 
metamorphosis 
(length of larvae 
29.4 mm) 

Hofer and Lackner (2006) 

Adult M Breeding 26.5 7.9 SD g - - 87 France Mixed Site A, 1986 Joly (1991) 
Adult M Breeding 26.0 6.3 SD g - - 63 France Mixed Site A, 1987 Joly (1991) 
Adult F Breeding 30.1 9.4 SD g - - 46 France Mixed Site A, 1986 Joly (1991) 
Adult F Breeding 29.2 12.0 SD g - - 70 France Mixed Site A, 1987 Joly (1991) 
Adult M Breeding 16.0 5.3 SD g - - 79 France Mixed Site B, 1986 Joly (1991) 
Adult M Breeding 17.2 4.7 SD g - - 79 France Mixed Site B, 1987 Joly (1991) 
Adult F Breeding 23.6 11.9 SD g - - 40 France Mixed Site B, 1986 Joly (1991) 
Adult F Breeding 14.6 6.3 SD g - - 48 France Mixed Site B, 1987 Joly (1991) 
Adult F Breeding 40.0 8.2 SD g - - 28 Sweden -  Elmberg (1991) 

Juvenile -  6.85 3.3 SD g 1.2 14.8 116 Austria Alluvial 
plain 

Total for all sites Pintar (1984) 
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Age Sex Season Mean SD/SE Units Min. Max. N Country Habitat Notes Reference 
Adult M  32.3 10.2 SD g 12.9 52.0 38 Austria Alluvial 

plain 
Total for all sites Pintar (1984) 

Adult F  - - g 15.5 80.0 27 Austria Alluvial 
plain 

Total for all sites Pintar (1984) 

Adult F Summer 18.96 5.17 SD g 10.5 27.3  Finland - Latitude 69° Plăiaşu et al (2010) 
Adult F Summer 14.31 4.91 SD g 9.1 24.8  Finland - Latitude 67.2° Plăiaşu et al (2010) 
Adult F Autumn 34.69 12.49 SD g 14.07 57.15  Romania - Latitude 45° Plăiaşu et al (2010) 
Adult M Summer 17.27 3.18 SD g 12.6 22.9  Finland - Latitude 69° Plăiaşu et al (2010) 
Adult M Summer 15.85 4.34 SD g 10 24.2  Finland - Latitude 67.2° Plăiaşu et al (2010) 
Adult M Autumn 36.20 11.40 SD g 13.78 59.2  Romania - Latitude 45° Plăiaşu et al (2010) 

Juvenile - Summer 4.33 3.27 SD g 1.1 10.4  Finland - Latitude 69° Plăiaşu et al (2010) 
Juvenile - Summer 7.78 2.85 SD g 1 13.2  Finland - Latitude 67.2° Plăiaşu et al (2010) 
Juvenile - Autumn 9.28 5.86 SD g 1.7 15.04  Romania - Latitude 45° Plăiaşu et al (2010) 
 

Table 32:  Body length of Rana temporaria. 

Age Sex Season Mean SD/SE Units Min. Max. N Country Habitat Notes Reference 
2d - - 10.5 - mm total - -  Czech Republic - With external 

gills 
Wohlgemuth (1977) 

8d - - 14.0 - mm total - -  Czech Republic - Internal gills, no 
limbs 

Wohlgemuth (1977) 

16d - - 28.0 - mm total - -  Czech Republic - Internal gills, no 
limbs 

Wohlgemuth (1977) 

45d - - 18.7 - mm total - -  Czech Republic - With internal gills Wohlgemuth (1977) 
86d - - 27.2 - mm total - -  Czech Republic - With pelvic limbs Wohlgemuth (1977) 
107d  - 30.8 - mm total - -  Czech Republic - Pelvic and 

thoracic limbs 
Wohlgemuth (1977) 

Juvenile - -  - mm SVL - - 6 Italy Alps At metamorphosis Hofer and Lackner 
(2006) 

Adult - - 41.5 9.6 SD mm SVL 27 70 50 Poland Pine forest  Koehler et al (2011) 
Adult M Breeding 66.1 6.4 SD mm SVL - - 87 France Mixed Site A, 1986 Joly (1991) 
Adult M Breeding 61.7 5.1 SD mm SVL - - 63 France Mixed Site A, 1987 Joly (1991) 
Adult F Breeding 67.2 6.8 SD mm SVL - - 46 France Mixed Site A, 1986 Joly (1991) 
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Age Sex Season Mean SD/SE Units Min. Max. N Country Habitat Notes Reference 
Adult F Breeding 63.8 7.5 SD mm SVL - - 70 France Mixed Site A, 1987 Joly (1991) 
Adult M Breeding 56.4 5.3 SD mm SVL - - 79 France Mixed Site B, 1986 Joly (1991) 
Adult M Breeding 54.6 4.1 SD mm SVL - - 79 France Mixed Site B, 1987 Joly (1991) 
Adult F Breeding 61.8 9.1 SD mm SVL - - 40 France Mixed Site B, 1986 Joly (1991) 
Adult F Breeding 52.6 5.8 SD mm SVL - - 48 France Mixed Site B, 1987 Joly (1991) 
Adult F Breeding 76.1 5.5 SD mm SVL - - 37 Sweden -  Elmberg (1991) 
Adult M Breeding 71.1 - mm SVL - - 7 Sweden - Mated males, 

even sex ratio, 
natural density. 

Elmberg (1991) 

Adult M Breeding 71.6 - mm SVL - - 10 Sweden - Mated males, 
even sex ratio, 
natural density. 

Elmberg (1991) 

Adult M Breeding 71.8 - mm SVL - - 6 Sweden - Mated males, 
even sex ratio, 
natural density. 

Elmberg (1991) 

Adult M Breeding 64.5 5.6 SD mm SVL - - 56 Sweden - Latitude 55.4°N Jonsson et al. (2009) 
Adult F Breeding 63.0 6.3 SD mm SVL - - 33 Sweden - Latitude 55.4°N Jonsson et al. (2009) 
Adult M Breeding 65.9 4.9 SD mm SVL - - 44 Sweden - Latitude 56.2°N Jonsson et al. (2009) 
Adult F Breeding 68.6 7.7 SD mm SVL - - 27 Sweden - Latitude 56.2°N Jonsson et al. (2009) 
Adult M Breeding 76.1 5.2 SD mm SVL - - 9 Sweden - Latitude 59.9°N Jonsson et al. (2009) 
Adult F Breeding 79.1 3.2 SD mm SVL - - 4 Sweden - Latitude 59.9°N Jonsson et al. (2009) 
Adult M Breeding 72.8 4.9 SD mm SVL - - 50 Sweden - Latitude 60.0°N Jonsson et al. (2009) 
Adult F Breeding 76.8 6.6 SD mm SVL - - 22 Sweden - Latitude 60.0°N Jonsson et al. (2009) 
Adult M Breeding 75.9 6.3 SD mm SVL - - 35 Sweden - Latitude 64.3°N Jonsson et al. (2009) 
Adult F Breeding 83.2 4.9 SD mm SVL - - 20 Sweden - Latitude 64.3°N Jonsson et al. (2009) 
Adult M Breeding 79.7 2.9 SD mm SVL - - 29 Sweden - Latitude 65.5°N Jonsson et al. (2009) 
Adult F Breeding 82.7 4.7 SD mm SVL - - 13 Sweden - Latitude 65.5°N Jonsson et al. (2009) 
Adult M Breeding 69.2 3.1 SD mm SVL - - 46 Sweden - Latitude 67.5°N Jonsson et al. (2009) 
Adult F Breeding 71.7 4.3 SD mm SVL - - 43 Sweden - Latitude 67.5°N Jonsson et al. (2009) 
Adult M Breeding 72.4 3.6 SD mm SVL - - 29 Sweden - Latitude 69.1°N Jonsson et al. (2009) 
Adult F Breeding 78.3 3.8 SD mm SVL - - 21 Sweden - Latitude 69.1°N Jonsson et al. (2009) 
Adult M Breeding 77.8 3.04 SD mm SVL 70.4 82.6 30 France Alps  Miaud et al. (1999) 
Adult F Breeding 86.3 2.1 SD mm SVL 82.3 90.2 32 France Alps  Miaud et al. (1999) 
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Age Sex Season Mean SD/SE Units Min. Max. N Country Habitat Notes Reference 
Juv. - Breeding 16.1 1.27 SD mm SVL 14 18 21 France Alps Newly 

metamorphosed 
Miaud et al. (1999) 

Adult M Breeding 74.25  mm SVL - -  Sweden Park pond, 
residential. 

Returning frogs Elmberg (1990) 

Adult M Breeding 74.26  mm SVL - -  Sweden Park pond, 
residential. 

Non-returning 
frogs 

Elmberg (1990) 

Adult F Breeding 79.0 7 SD mm SVL - - 8 Sweden Park pond, 
residential. 

Returning frogs Elmberg (1990) 

Adult F Breeding 80.1 6 SD mm SVL - - 68 Sweden Park pond, 
residential. 

Non-returning 
frogs 

Elmberg (1990) 

Adult M Breeding   mm SVL 63 85  Switzerland Alps  Ryser (1996) 
Adult F Breeding   mm SVL 65 94  Switzerland Alps  Ryser (1996) 

Juvenile -  40.4 6.15 SD mm SVL 24.1 54.0 116 Austria Alluvial 
plain 

Total for all sites Pintar (1984) 

Adult M  68.3 7.5 SD mm SVL 54.4 78.0 38 Austria Alluvial 
plain 

Total for all sites Pintar (1984) 

Adult F  - - mm SVL 55.2 90.0 27 Austria Alluvial 
plain 

Total for all sites Pintar (1984) 

Adult F Summer 71.24 6.00 SD mm SVL 62 85.6 - Finland - Latitude 69° Plăiaşu et al (2010) 
Adult F Summer 61.15 4.15 SD mm SVL 55.1 67.9 - Finland - Latitude 67.2° Plăiaşu et al (2010) 
Adult F Autumn 76.78 10.29 

SD 
mm SVL 55.7 91.8 - Romania - Latitude 45° Plăiaşu et al (2010) 

Adult M Summer 69.89 4.45 SD mm SVL 63.4 75 - Finland - Latitude 69° Plăiaşu et al (2010) 
Adult M Summer 62.46 3.37 SD mm SVL 57.8 70.6 - Finland - Latitude 67.2° Plăiaşu et al (2010) 
Adult M Autumn 73.41 7.41 SD mm SVL 55.6 84.7 - Romania - Latitude 45° Plăiaşu et al (2010) 

Juvenile - Summer 42.17 11.28 
SD 

mm SVL 28.3 59.7 - Finland - Latitude 69° Plăiaşu et al (2010) 

Juvenile - Summer 45.95 6.95 SD mm SVL 24.2 55.5 - Finland - Latitude 67.2° Plăiaşu et al (2010) 
Juvenile - Autumn 44.80 12.30 

SD 
mm SVL 27.8 59.8 - Romania - Latitude 45° Plăiaşu et al (2010) 
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2. Metabolic rate 

Table 33:  Metabolic rate of Rana temporaria (oxygen). 

Age Sex Weight 
(g) 

Season Mean SD/SE Units Min. Max. N Country Temp (°C) Notes Reference 

Adult - 38.53 - 0.0261 - ml/g/h - - - - 6 Resting Gatten et al. (1992) 
Adult - 44 - 0.0275 - ml/g/h - - - - 9.5 Resting Gatten et al. (1992) 
Adult -  Summer 0.0534 - ml/g/h - - - - 10 Resting Gatten et al. (1992) 
Adult -  Winter 0.0414 - ml/g/h - - - - - Resting Gatten et al. (1992) 
Adult - 38 - 0.0214 - ml/g/h - - - - - Resting, acclimated Gatten et al. (1992) 
Adult - 53 - 0.044 - ml/g/h - - - - 10.4 Resting Gatten et al. (1992) 
Adult - 30 - 0.0199 - ml/g/h - - - - 14 Resting Gatten et al. (1992) 
Adult - 39 - 0.0072 - ml/g/h - - - - 15 Resting Gatten et al. (1992) 
Adult - 38.53 - 0.0675 - ml/g/h - - - - - Resting Gatten et al. (1992) 
Adult - 35 -  - ml/g/h - - - - 15.1 Resting Gatten et al. (1992) 
Adult - 43 - 0.0784 - ml/g/h - - - - 17 Resting Gatten et al. (1992) 
Adult - 38 - 0.0417 - ml/g/h - - - - 19 Resting Gatten et al. (1992) 
Adult - 39.6 - 0.0686 - ml/g/h - - - - 19.2 Resting Gatten et al. (1992) 
Adult - 15.8 - 0.1 - ml/g/h - - - - 20 Resting Gatten et al. (1992) 
Adult M 37.5 - 0.157 - ml/g/h - - - - - Resting Gatten et al. (1992) 
Adult - 25 - 0.07 - ml/g/h - - - - - Resting Gatten et al. (1992) 
Adult - - Winter 0.081 - ml/g/h - - - - 22 Resting Gatten et al. (1992) 
Adult - - Summer 0.142 - ml/g/h - - - - - Resting Gatten et al. (1992) 
Adult - 53 - 0.115 - ml/g/h - - - - - Resting Gatten et al. (1992) 
Adult - 42.5 - 0.103 - ml/g/h - - - - 23 Resting Gatten et al. (1992) 
Adult - 21.6 - 0.16 - ml/g/h - - - - 24.6 Resting Gatten et al. (1992) 
Adult - 31.1 - 0.1266 - ml/g/h - - - - 24.8 Resting Gatten et al. (1992) 
Adult - - Summer 0.117 - ml/g/h - - - - 25 Resting Gatten et al. (1992) 
Adult - - Winter 0.081 - ml/g/h - - - - - Resting Gatten et al. (1992) 
Adult - 38.53 - 0.1984 - ml/g/h - - - - - Resting Gatten et al. (1992) 
Adult - 32.8 - 0.0631 - ml/g/h - - - - 26.3 Resting Gatten et al. (1992) 
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3. Diet 

Table 34:  Diet of Rana temporaria in Ireland (Blackith and Speight 1974). Habitat was blanket bog, grassland and fertilised plots. 

Age Sex Food type Spring Summer Autumn Nsp,Nsu,Nau Country Habitat Measure Notes 
Adult - Earthworms 4 <1 <1 19, 17, 34 Ireland Mixed % total no. of prey May, June, Sep/Oct. 
Adult - Slugs 25 2 3 19, 17, 34 Ireland Mixed % total no. of prey May, June, Sep/Oct. 
Adult - Snails 3 1 3 19, 17, 34 Ireland Mixed % total no. of prey May, June, Sep/Oct. 
Adult - Isopoda <1 0 <1 19, 17, 34 Ireland Mixed % total no. of prey May, June, Sep/Oct. 
Adult - Diplopoda 7 0 0 19, 17, 34 Ireland Mixed % total no. of prey May, June, Sep/Oct. 
Adult - Chilopoda <1 <1 <1 19, 17, 34 Ireland Mixed % total no. of prey May, June, Sep/Oct. 
Adult - Arachnida 18 20 15 19, 17, 34 Ireland Mixed % total no. of prey May, June, Sep/Oct. 
Adult - Collembola 4 9 12 19, 17, 34 Ireland Mixed % total no. of prey May, June, Sep/Oct. 
Adult - Orthoptera 0 0 <1 19, 17, 34 Ireland Mixed % total no. of prey May, June, Sep/Oct. 
Adult - Neuroptera larvae 0 0 4 19, 17, 34 Ireland Mixed % total no. of prey May, June, Sep/Oct. 
Adult - Mecoptera larvae 0 0 <1 19, 17, 34 Ireland Mixed % total no. of prey May, June, Sep/Oct. 
Adult - Lepidoptera larvae 4 11 6 19, 17, 34 Ireland Mixed % total no. of prey May, June, Sep/Oct. 
Adult - Homoptera 0 <1 5 19, 17, 34 Ireland Mixed % total no. of prey May, June, Sep/Oct. 
Adult - Heteroptera 4 6 1 19, 17, 34 Ireland Mixed % total no. of prey May, June, Sep/Oct. 
Adult - Diptera adults 16 12 16 19, 17, 34 Ireland Mixed % total no. of prey May, June, Sep/Oct. 
Adult - Diptera larvae <1 <1 7 19, 17, 34 Ireland Mixed % total no. of prey May, June, Sep/Oct. 
Adult - Hymenoptera adults 0 2 11 19, 17, 34 Ireland Mixed % total no. of prey May, June, Sep/Oct. 
Adult - Hymenoptera larvae 0 <1 <1 19, 17, 34 Ireland Mixed % total no. of prey May, June, Sep/Oct. 
Adult - Coleoptera adults 12 33 12 19, 17, 34 Ireland Mixed % total no. of prey May, June, Sep/Oct. 
Adult - Coleoptera larvae 0 0 2 19, 17, 34 Ireland Mixed % total no. of prey May, June, Sep/Oct. 
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Table 35:  Diet of Rana temporaria in France (Gosa and Vignes 2000) 

Age Sex Food type % total no. of prey % frequency Season N Country Habitat Notes 
Juvenile. - Oligochaeta 0.96 2.15 Spring 232 France Woodland Post-metamorphic 
Juvenile - Pseudoscorpions 0.41 1.29 Spring 232 France Woodland Post-metamorphic 
Juvenile - Aranaea 2.89 8.62 Spring 232 France Woodland Post-metamorphic 
Juvenile - Acari 14.03 28.44 Spring 232 France Woodland Post-metamorphic 
Juvenile. - Collembola 19.12 29.74 Spring 232 France Woodland Post-metamorphic 
Juvenile - Protura 0.41 1.29 Spring 232 France Woodland Post-metamorphic 
Juvenile - Psocoptera 0.28 0.43 Spring 232 France Woodland Post-metamorphic 
Juvenile - Thysanoptera 0.14 0.43 Spring 232 France Woodland Post-metamorphic 
Juvenile. - Homoptera 8.66 12.93 Spring 232 France Woodland Post-metamorphic 
Juvenile - Hymenoptera 6.19 15.94 Spring 232 France Woodland Post-metamorphic 
Juvenile - Coleoptera adults 1.65 4.74 Spring 232 France Woodland Post-metamorphic 
Juvenile - Coloeoptera larvae 0.69 1.72 Spring 232 France Woodland Post-metamorphic 
Juvenile. - Trichoptera adults 0.14 0.43 Spring 232 France Woodland Post-metamorphic 
Juvenile. - Trichoptera larvae 0.55 0.86 Spring 232 France Woodland Post-metamorphic 
Juvenile - Lepidoptera adults 0.14 0.43 Spring 232 France Woodland Post-metamorphic 
Juvenile - Lepidoptera larvae 1.37 3.44 Spring 232 France Woodland Post-metamorphic 
Juvenile - Diptera adults 24.84 46.98 Spring 232 France Woodland Post-metamorphic 
Juvenile - Diptera larvae 13.34 22.84 Spring 232 France Woodland Post-metamorphic 
Juvenile - Insecta (unidentified) 4.54 13.79 Spring 232 France Woodland Post-metamorphic 
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Table 36:  Diet of Rana temporaria in Romania (Hodisan et al 2010). 

Age Sex Food type Amount (%) Frequency (%) Season N Country Habitat 
Adult - Oligocheta-Lumbricidae 1.14 5.88 Summer 34 Romania Stream, sandy bank 
Adult - Gasteropoda –snails 2.85 14.71 Summer 34 Romania Stream, sandy bank 
Adult - Gasteropoda – Limax 2.85 8.82 Summer 34 Romania Stream, sandy bank 
Adult - Isopoda 2.85 5.88 Summer 34 Romania Stream, sandy bank 
Adult - Arahnida-Araneida 8.57 41.18 Summer 34 Romania Stream, sandy bank 
Adult - Arahnida – Opilionida 1.71 8.82 Summer 34 Romania Stream, sandy bank 
Adult - Miriapoda – Diplopoda 1.14 5.88 Summer 34 Romania Stream, sandy bank 
Adult - Orthoptera 3.42 17.65 Summer 34 Romania Stream, sandy bank 
Adult - Dermaptera 5.71 23.53 Summer 34 Romania Stream, sandy bank 
Adult - Homoptera – Cicadelloidae 4.57 20.59 Summer 34 Romania Stream, sandy bank 
Adult - Heteroptera 3.42 14.71 Summer 34 Romania Stream, sandy bank 
Adult - Blatoidea 0.57 2.94 Summer 34 Romania Stream, sandy bank 
Adult - Coleoptera – Cantharidae 0.57 2.94 Summer 34 Romania Stream, sandy bank 
Adult - Coleoptera – Crysomelidae 1.71 8.82 Summer 34 Romania Stream, sandy bank 
Adult - Coleoptera – Coccinelidae 0.57 2.94 Summer 34 Romania Stream, sandy bank 
Adult - Coleoptera – Carabidae 14.29 47.06 Summer 34 Romania Stream, sandy bank 
Adult - Coleoptera – Curculionidae 2.85 11.76 Summer 34 Romania Stream, sandy bank 
Adult - Coleoptera – Elateridae 0.57 2.94 Summer 34 Romania Stream, sandy bank 
Adult - Coleoptera – Stafilinidae 1.71 8.82 Summer 34 Romania Stream, sandy bank 
Adult - Coleoptera - undeterm. 14.86 52.94 Summer 34 Romania Stream, sandy bank 
Adult - Coleoptera (larvae) 1.14 2.94 Summer 34 Romania Stream, sandy bank 
Adult - Lepidoptera 0.57 2.94 Summer 34 Romania Stream, sandy bank 
Adult - Lepidoptera (larvae) 9.14 32.35 Summer 34 Romania Stream, sandy bank 
Adult - Diptera – Nematocera 0.57 2.94 Summer 34 Romania Stream, sandy bank 
Adult - Diptera - Nematocera (larvae) (aquatic) 2.85 2.94 Summer 34 Romania Stream, sandy bank 
Adult - Diptera - Brahicera (Muscidae) 2.28 11.76 Summer 34 Romania Stream, sandy bank 
Adult - Hymenoptera – Formicidae 4.57 20.59 Summer 34 Romania Stream, sandy bank 
Adult - Hymenoptera - undetermined 2.85 14.71 Summer 34 Romania Stream, sandy bank 
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Table 37:  Diet of Rana temporaria in Romania (Kovacs et al 2010b) 

Age Sex Food type Amount (%) Frequency (%) Season N Country Habitat 
Adult - Anelida – Oligocheta 0.45 4.76 Autumn 21 Romania Swamp 
Adult - Gastropoda – snails 10.7 47.6 Autumn 21 Romania Swamp 
Adult - Gastropoda - limax 1.34 9.52 Autumn 21 Romania Swamp 
Adult - Crustacea- Isopoda 1.79 19 Autumn 21 Romania Swamp 
Adult - Arahnida – Pseudoscorpionida 0.89 9.52 Autumn 21 Romania Swamp 
Adult - Arahnida - Araneida 14.3 76.2 Autumn 21 Romania Swamp 
Adult - Arahnida - Opilionida 0.45 4.76 Autumn 21 Romania Swamp 
Adult - Myriapoda – Chilopoda 2.23 19 Autumn 21 Romania Swamp 
Adult - Myriapoda - Diplopoda 9.82 57.1 Autumn 21 Romania Swamp 
Adult - Colembola 0.45 4.76 Autumn 21 Romania Swamp 
Adult - Ortoptera 2.68 23.8 Autumn 21 Romania Swamp 
Adult - Dermaptera 0.45 4.76 Autumn 21 Romania Swamp 
Adult - Heteroptera 2.23 23.8 Autumn 21 Romania Swamp 
Adult - Homoptera - Cicadina 3.57 23.8 Autumn 21 Romania Swamp 
Adult - Lepidoptera [larvae] 18.3 95.2 Autumn 21 Romania Swamp 
Adult - Lepidoptera 0.45 4.76 Autumn 21 Romania Swamp 
Adult - Coleoptera [larvae] 2.68 9.52 Autumn 21 Romania Swamp 
Adult - Coleoptera – undetermined 8.93 47.6 Autumn 21 Romania Swamp 
Adult - Coleoptera - Carabidae 6.7 42.9 Autumn 21 Romania Swamp 
Adult - Coleoptera - Crysomelidae 2.68 19 Autumn 21 Romania Swamp 
Adult - Coleoptera - Coccinelidae 0.89 9.52 Autumn 21 Romania Swamp 
Adult - Coleoptera - Curculionidae 0.89 9.52 Autumn 21 Romania Swamp 
Adult - Coleoptera - Scarabeidae 1.79 14.3 Autumn 21 Romania Swamp 
Adult - Coleoptera - Stafilinidae 0.89 9.52 Autumn 21 Romania Swamp 
Adult - Coleoptera - Cantaridae 0.31 2.22 - - Autumn 21 Romania Swamp 
Adult - Diptera - Brahicera 1.34 14.3 Autumn 21 Romania Swamp 
Adult - Neuroptera 0.61 4.44 - - Autumn 21 Romania Swamp 
Adult - Hymenoptera - undetermined 1.34 14.3 Autumn 21 Romania Swamp 
Adult - Hymenoptera - Formicidae 1.79 9.52 Autumn 21 Romania Swamp 

 



 Amphibians and pesticides 
 

Supporting publications 2012:EN-343        162 
The present document has been produced and adopted by the bodies identified above as author(s). This task has been carried out exclusively by the author(s) in the context of a contract between the European Food 
Safety Authority and the author(s), awarded following a tender procedure. The present document is published complying with the transparency principle to which the Authority is subject. It may not be considered as an 
output adopted by the Authority. The European food Safety Authority reserves its rights, view and position as regards the issues addressed and the conclusions reached in the present document, without prejudice to the 
rights of the authors. 
 

Table 38:  Diet of newly metamorphosed Rana temporaria (Kuzmin 1997) 

Age Sex Food type Relative 
abundance 

(%) 

SD/SE N Country Habitat Notes 

Juvenile - Collembola 56.3 - 5 Russia - Newly metamorphosed (Stage 46). All stomachs examined contained food. 
Juvenile - Acarina 12.5 - 5 Russia - Newly metamorphosed (Stage 46). All stomachs examined contained food. 
Juvenile - Hymenoptera 12.5 - 5 Russia - Newly metamorphosed (Stage 46). All stomachs examined contained food. 
Juvenile - Diptera, adult 18.8 - 5 Russia - Newly metamorphosed (Stage 46). All stomachs examined contained food. 
 

4. Seasonal activities 

Data on seasonal activity is greatly affected by factors such as habitat, latitude, altitude, local climate, annual differences in temperature and the permanence 
or other wise of the breeding pond. It is therefore recommended that local information for the zone/country/area under consideration be consulted. 

Seasonal activity of Rana temporaria in Germany based on information in Pfeffer et al. (2011). Darker area represents the main period of activity. 
 
Activity Jan Feb Mar April May Jun Jul Aug Sep Oct Nov Dec 
                                                 
Reproduction                                                 
                                                 
Spawn                                                 
                                                 
Larvae                                                 
                                                 
Juveniles                                                 
                                                 
Terrestrial activity (Adults)                                                 
                                                 
Winter quarters                                                 
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Table 39:  Seasonal activities of Rana temporaria. 

Begin Peak End Country Habitat Notes Reference 
Mating/laying 

End March 1 April Early April Austria - Spawning period Baumgartner al. 
(1996) 

End February Early March Mid March UK - Spawning period 
based on annual 
means. 

Carroll et al. (2009) 

Mid January Early March Mid-April UK - Main spawning period 
range based on graph 
data. 

Carroll et al. (2009) 

End April/early May Early – mid May  Sweden Park pond, residential 
area. 

Mean duration of 
breeding period 20d 
(5.4d pre-spawn, 
14.7d spawning) 

Elmberg (1990) 

Mid-February Mid-March End March Romania - First calling male 
(pre-spawning period 
mean 4 days, 
SD=3.69) 

Hartel (2005) 

Early March Mid-March Early April Romania - First deposited egg 
mass (egg deposition 
period ≤ 6d) 

Hartel (2005) 

Hatching 
Early april Mid-April Late April Austria   Baumgartner al. 

(1996) 
Metamorphosis 

Early June  Early August Sweden   Loman (2002) 
Hibernation 

Late 
September/October 

- Late April Sweden River, residential area  Elmberg (1990) 
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5. Other information 

Table 40:  Age at sexual maturity in Rana temporaria. 

Sex Season Mean SD/SE Units Min. Max. N Country Habitat Reference 
M - 4-5 - y - - - France Alps Miaud et al. (1999) 
F - 5 - y - - - France Alps Miaud et al. (1999) 

 

Table 41:  Length at sexual maturity in Rana temporaria. 

Age Sex Season Mean SD/SE Units Min. Max. N Country Habitat Reference 
4-5y M - 72.9 - mm SVL - - - France Alps Miaud et al. (1999) 
5y F - 83.6 - mm SVL - - - France Alps Miaud et al. (1999) 

 

Table 42:  Age/longevity of Rana temporaria. 

Sex Season Mean SD/SE Units Min. Max. N Country Habitat Notes Reference 
F - 11  y - - 1 Germany Agricultural  Hachtel et al (2005) 
F - 10  y - - 1 Germany Agricultural  Hachtel et al (2005) 
M - 10  y - - 1 Germany Agricultural  Hachtel et al (2005) 
F - 8  y - - 1 Germany Agricultural  Hachtel et al (2005) 
F - 7  y - - 1 Germany Agricultural  Hachtel et al (2005) 
F - 7  y - - 1 Germany Agricultural  Hachtel et al (2005) 
M - 6  y - - 1 Germany Agricultural  Hachtel et al (2005) 
M - 15  y - - - France Alps  Miaud et al. (1999) 
F - 12  y - - - France Alps  Miaud et al. (1999) 
M - 6.6  y - - - Switzerland Alps Mean age (range for all frogs 4-13y) Ryser (1996) 
F - 8.8  y - - - Switzerland Alps Mean age (range for all frogs 4-13y) Ryser (1996) 
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E.  SPECIES INFORMATION – COMMON TOAD (BUFO BUFO) 

EU distribution 

Austria, Belgium, Bulgaria, Czech Republic, Denmark, Estonia, Finland, France, Germany, Greece, Hungary, Italy, Latvia, Lithuania, Luxembourg, 
Netherlands, Poland, Portugal, Romania, Slovakia, Slovenia, Spain, Sweden, [Switzerland], United Kingdom 

Sources of information 

Basic information on this species can be found in general field guides (e.g. Arnold and Ovenden 2002) or in online resources such as: 
 
AmphibiaWeb http://amphibiaweb.org/cgi-bin/amphib_query?query_src=aw_search_index&where-genus=Bufo&where-

species=bufo&rel-genus=equals&rel-species=equals  
 
Reptiles & Amphibiens de France http://www.herpfrance.com/amphibian/common_toad_bufo_bufo.php  
 
Arkive     http://www.arkive.org/common-toad/bufo-bufo/#text=All  
 
The IUCN red list   http://www.iucnredlist.org/details/full/54596/0  
 
Further details on distribution can be found in the ‘Atlas of amphibians and reptiles in Europe’ (Gasc et al 1997). 
 
Map is available at:   http://www.seh-herpetology.org/images/atlas/pdf/anura/bufbuf.pdf  
 
Below is more detailed information on body size (length and weight), metabolic rate, diet and seasonal activity found during the course of the review. 
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1. Body size 

Table 43:  Bodyweight of Bufo bufo. 

Age Sex Season Mean SD/SE Units Min. Max. N Country Habitat Notes Reference 
Adult M - 20 - g 7 50  UK -  Frazer (1966, 1983) 
Adult F - 30 - g 5 120  UK -  Frazer (1966, 1983) 
Adult M - 44.50 6.46 SD g 33.0 56.0 26 Montenegro Lake  Cadenovic and Vukov 

(2007) 
Adult F - 141.07 31.14 SD g 97.0 230.0 15 Montenegro Lake  Cadenovic and Vukov 

(2007) 
Juvenile - - 5.8 4.4 SD g 0.4 19.7 229 Austria Alluvial 

plain 
Total for all sites Pintar (1984) 

Subadult - - 22.0 9.0 SD g 14.0 43.0 70 Austria Alluvial 
plain 

Total for all sites Pintar (1984) 

Adult M - 38.3 8.6 SD g 14.7 60.0 251 Austria Alluvial 
plain 

Total for all sites Pintar (1984) 

Adult F - 88.6 36.4 SD g 21.5 168.0 173 Austria Alluvial 
plain 

Total for all sites Pintar (1984) 

Adult F - - - g 49 109 14 Austria Alps Radio-tracked Sztatecsny, and 
Schabetsberger (2005) 

Adult M - - - g 33 34 4 Austria Alps Radio-tracked Sztatecsny, and 
Schabetsberger (2005) 

Adult M Spring 20.3 4.0 SD g - - 198 UK Lake  Gittins et al (1980) 
Adult F Spring 41.3 9.0 SD g - - 90 UK Lake Gravid females Gittins et al (1980) 
Adult F Spring 37.8 7.5 SD g - - 50 UK Lake Spent females Gittins et al (1980) 

 

Regression equations for Body weight vs. Body length are available in Reading (1990). 
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Table 44:  Body length of Bufo bufo. 

Age Sex Season Mean SD/SE Units Min. Max. N Country Habitat Notes Reference 
Adult M Spring 68.65 - mm SVL 53.8 82.0 164 Romania Agricultural Migrating (2001) Hartel and Demeter (2005) 
Adult M Spring 68.05 - mm SVL 55.6 84.2 134 Romania Agricultural Migrating (2002) Hartel and Demeter (2005) 
Adult F Spring 94.7 - mm SVL 70.12 114.8 71 Romania Agricultural Migrating (2001) Hartel and Demeter (2005) 
Adult F Spring 86.10 - mm SVL 70.10 113.4 54 Romania Agricultural Migrating (2002) Hartel and Demeter (2005) 
Adult M Spring - - mm SVL 70 82 29 Sweden ‘Pond’ In spawning pairs 

(approx. from 
graph) 

Hoglund and Robertson 
(1987) 

Adult F Spring - - mm SVL 95 115 29 Sweden ‘Pond’ In spawning pairs 
(approx. from 
graph) 

Hoglund and Robertson 
(1987) 

Adult M Spring 74.7 5.14 
SD 

mm SVL - - 219 Sweden ‘Pond’ Population sample Hoglund and Robertson 
(1987) 

Adult M Spring 75.0 5.14 
SD 

mm SVL - - 107 Sweden ‘Pond’ Amplexus Hoglund and Robertson 
(1987) 

Adult M Spring 76.9 5.84 
SD 

mm SVL - - 29 Sweden ‘Pond’ Spawning Hoglund and Robertson 
(1987) 

Adult F Spring - - mm SVL 55 92  Germany - Bielefeld Bender (1994) 
Adult M Spring - - mm SVL 43 75  Germany - Bielefeld Bender (1994) 
Adult F Spring 79 5.9 mm SVL 61 91 81 Germany - Bielefeld Bender (1997) 
Adult F Spring 78 6.8 mm SVL 57 92 30 Germany - Bielefeld Bender (1997) 
Adult F Spring 76 4.7 mm SVL 60 88 68 Germany - Bielefeld Bender (1997) 
Adult F Spring 75 4.4 mm SVL 67 90 30 Germany - Bielefeld Bender (1997) 
Adult F Spring 76 3.5 mm SVL 72 83 8 Germany - Bielefeld Bender (1997) 
Adult F Spring 80 3.3 mm SVL 73 85 9 Germany - Bielefeld Bender (1997) 
Adult F Spring 75 6.2 mm SVL 61 91 145 Germany - Bielefeld Bender (1997) 
Adult M Spring 63 4.3 mm SVL 48 75 213 Germany - Bielefeld Bender (1997) 
Adult M Spring 62 3.5 mm SVL 51 72 119 Germany - Bielefeld Bender (1997) 
Adult M Spring 62 4.3 mm SVL 50 75 338 Germany - Bielefeld Bender (1997) 
Adult M Spring 60 5.2 mm SVL 50 70 78 Germany - Bielefeld Bender (1997) 
Adult M Spring 60 3.2 mm SVL 55 65 11 Germany - Bielefeld Bender (1997) 
Adult M Spring 59 6.6 mm SVL 45 71 23 Germany - Bielefeld Bender (1997) 
Adult M Spring 59 4.7 mm SVL 49 76 215 Germany - Bielefeld Bender (1997) 
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Age Sex Season Mean SD/SE Units Min. Max. N Country Habitat Notes Reference 
Adult M Spring 68.05 4.91 

SD 
mm SVL 50 85 2957 UK - Breeding 

population 
‘Purbeck’ 

Reading (1990) 

Adult F Spring 86.97 6.88 
SD 

mm SVL 66 110 620 UK - Breeding 
population 
‘Purbeck’ 

Reading (1990) 

Adult M Spring 61.81 4.44 
SD 

mm SVL 46 76 2828 UK - Breeding 
population 
‘Portland’ 

Reading (1990) 

Adult F Spring 76.78 5.65 
SD 

mm SVL 59 94 1054 UK  Breeding 
population 
‘Portland’ 

Reading (1990) 

Adult M Spring 75 - mm SVL 57 98 1417 Slovenia Agricultural 
(meadows) 

 Vogrin and Miklic (2005) 

Adult F Spring 98 - mm SVL 82 120 97 Slovenia Agricultural 
(meadows) 

 Vogrin and Miklic (2005) 

Adult M Spring 83 - mm SVL 56 87 355 Slovenia Agricultural 
(meadows) 

In amplexus Vogrin and Miklic (2005) 

Adult A F Spring 98 - mm SVL 80 120 355 Slovenia Agricultural 
(meadows) 

In amplexus Vogrin and Miklic (2005) 

Adult A M - 73.71 4.15 
SD 

mm SVL 64.28 82.54 26 Montenegro Lake  Cadenovic and Vukov 
(2007) 

Adult A F - 100.64 5.09 
SD 

mm SVL 90.94 109.94 15 Montenegro Lake  Cadenovic and Vukov 
(2007) 

Juvenile - - 35.3 9.2 SD mm SVL 16.0 49.5 229 Austria Alluvial 
plain 

Total for all sites Pintar (1984) 

Subadult - - 54.4 4.5 SD mm SVL 50.4 65.1 70 Austria Alluvial 
plain 

Total for all sites Pintar (1984) 

Adult M - 67.3 5.7 SD mm SVL 50.3 78.8 251 Austria Alluvial 
plain 

Total for all sites Pintar (1984) 

Adult F - 87.5 14.4 
SD 

mm SVL 52.0 112.6 173 Austria Alluvial 
plain 

Total for all sites Pintar (1984) 

Adult F - - - mm SVL 76 90 14 Austria Alps Radio-tracked Sztatecsny, and 
Schabetsberger (2005) 
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Age Sex Season Mean SD/SE Units Min. Max. N Country Habitat Notes Reference 
Adult M - - - mm SVL 65 71 4 Austria Alps Radio-tracked Sztatecsny, and 

Schabetsberger (2005) 
Adult M - 57.4 - mm SVL - - 5 UK Dune Birkdale, 4y old. Denton and Beebee (1993) 
Adult F - 64.4 - mm SVL - - 5 UK Dune Birkdale, 4y old. Denton and Beebee (1993) 
Adult M - 67.4 0.68 

SE 
mm SVL 55.9 80.9 47 Serbia Agricultural Trešnja 2001 Tomašević et al (2008) 

Adult M - 67.0 0.61 
SE 

mm SVL 59.7 76.1 44 Serbia Agricultural Trešnja 2002 Tomašević et al (2008) 

Adult M - 73.2 2.79 
SE 

mm SVL 63.1 84.4 7 Serbia Agricultural Zuce 2001 Tomašević et al (2008) 

Adult M - 68.2 1.49 
SE 

mm SVL 60.4 72.8 9 Serbia Agricultural Zuce 2002 Tomašević et al (2008) 

Adult M - 70.4 0.70 
SE 

mm SVL 63.9 77.6 25 Serbia Agricultural Zuce 2003 Tomašević et al (2008) 

Adult F - 92.0 1.64 
SE 

mm SVL 78.5 112.8 23 Serbia Agricultural Trešnja 2001 Tomašević et al (2008) 

Adult F - 90.7 1.55 
SE 

mm SVL 72.2 98.5 20 Serbia Agricultural Trešnja 2002 Tomašević et al (2008) 

Adult F - 96.9 1.50 
SE 

mm SVL 90.4 107.9 14 Serbia Agricultural Trešnja 2003 Tomašević et al (2008) 

Adult F - 97.0 1.97 
SE 

mm SVL 89.9 104.5 8 Serbia Agricultural Zuce 2001 Tomašević et al (2008) 

Adult F - 95.3 2.84 
SE 

mm SVL 84.4 111.9 10 Serbia Agricultural Zuce 2002 Tomašević et al (2008) 

Adult F - 96.5 1.37 
SE 

mm SVL 78.3 110.1 33 Serbia Agricultural Zuce 2003 Tomašević et al (2008) 

Adult M Spring 59.3 4.1 SD mm SVL - - 198 UK Lake  Gittins et al (1980) 
Adult F Spring 73.9 5.0 SD mm SVL - - 90 UK Lake Gravid females Gittins et al (1980) 
Adult F Spring 73.7 5.1 SD mm SVL - - 50 UK Lake Spent females Gittins et al (1980) 
Adult M Spring 67.0 3.82 

SD 
mm SVL 60 82 41 UK Wet scrub 

woodland 
At first breeding Reading (1991) 

Adult M Spring 67.3 2.43 
SD 

mm SVL 66 70 7 UK Wet scrub 
woodland 

At second 
breeding 

Reading (1991) 
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Age Sex Season Mean SD/SE Units Min. Max. N Country Habitat Notes Reference 
Adult F Spring 85.7 9.09 

SD 
mm SVL 77 105 7 UK Wet scrub 

woodland 
Breeding Reading (1991) 

 

2. Metabolic rate of Bufo bufo. 

Table 45:  Metabolic rate in Bufo bufo (oxygen). 

Age Sex Weight 
(g) 

Season Mean SD/SE Units Min. Max. N Country Temp (°C) Notes Reference 

Adult - 28.59 - 0.0713 - ml/g/h - - - - 6 Resting Gatten et al. (1992) 
Adult - 76.13 - 0.0229 - ml/g/h - - - - 6 Resting Gatten et al. (1992) 
Adult - 28.59 - 0.1693 - ml/g/h - - - - 15 Resting Gatten et al. (1992) 
Adult - 76.13 - 0.0375 - ml/g/h - - - - 15 Resting Gatten et al. (1992) 
Adult - 43 - 0.1122 - ml/g/h - - - - 17 Resting Gatten et al. (1992) 
Adult - 29 - 0.169 - ml/g/h - - - - 20 Resting, restrained Gatten et al. (1992) 
Adult - 29 - 0.135 - ml/g/h - - - - 20 Resting, restrained Gatten et al. (1992) 
Adult - 28.59 - 0.1604 - ml/g/h - - - - 25 Resting Gatten et al. (1992) 
Adult - 76.13 - 0.1266 - ml/g/h - - - - 25 Resting Gatten et al. (1992) 
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3. Diet 

Table 46:  Diet of Bufo bufo in Italy (Vignoli et al. 2009). 

Age Sex Food type Season Frequency of 
occurrence 

Relative 
abundance 
(numeric) 

Relative 
abundance 

(volumetric) 

N Country Habitat Notes 

Adult - Gastropoda 
terrestrial. 

All year 0.67 0.08 0.055 13 Italy Abandoned quarry Terrestrial prey 

Adult - Isopoda All year 0.50 0.15 0.077 13 Italy Abandoned quarry Terrestrial prey 
Adult - Aranea All year 0.50 0.12 0.028 13 Italy Abandoned quarry Terrestrial prey 
Adult - Miriapoda All year 0.67 0.13 0.114 13 Italy Abandoned quarry Terrestrial prey 
Adult - Dermaptera All year 0.17 0.01 0.002 13 Italy Abandoned quarry Terrestrial prey 
Adult - Lepidoptera larvae All year - 0.02 0.039 13 Italy Abandoned quarry Terrestrial prey 
Adult - Colioptera 

terrestrial 
All year 0.67 0.17 0.535 13 Italy Abandoned quarry Terrestrial prey 

Adult - Formicidae All year 0.83 0.19 0.026 13 Italy Abandoned quarry Terrestrial prey 
Adult - Hexapoda 

Undetermined 
All year 0.50 0.06 0.004 13 Italy Abandoned quarry Terrestrial prey 

Adult - Coleoptera aquatic All year 0.33 - - 13 Italy Abandoned quarry Aquatic prey 
Adult - Coleoptera aquatic 

larvae 
All year - 0.07 0.122 13 Italy Abandoned quarry Aquatic prey 
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Table 47:  Diet of Bufo bufo of different body sizes (Wheater 1986). 

Age Sex Food type SVL < 20 mm 
(n = 84) 

SVL 20-30 mm 
(n =67) 

SVL 30-40 mm 
(n = 20) 

SVL >40 mm 
(n = 17) 

Measure Country Habitat 

- - Isopoda 0 0.34 0.4 0.47 Mean items per toad UK Mere, marsh 
- - Acari 4.24 3.03 1.35 0.24 Mean items per toad UK Mere, marsh 
- - Opilones 0.01 0.39 0.25 0.76 Mean items per toad UK Mere, marsh 
- - Pseudoscorpiones 0.01 0 0 0 Mean items per toad UK Mere, marsh 
- - Aranae 0.44 0.81 1.05 0.88 Mean items per toad UK Mere, marsh 
- - Myriapoda 0.06 0.19 0.4 1.29 Mean items per toad UK Mere, marsh 
- - Collembola 1.49 1.39 0.8 0.12 Mean items per toad UK Mere, marsh 
- - Orthoptera 0.02 0.07 0.05 0.06 Mean items per toad UK Mere, marsh 
- - Dermaptera 0 0 0 0.06 Mean items per toad UK Mere, marsh 
- - Aphidoidea 0.07 0.13 0.1 0 Mean items per toad UK Mere, marsh 
- - Other Hemiptera 0.01 0.24 0 0 Mean items per toad UK Mere, marsh 
- - Carabidae 0.12 0.43 0.4 0.76 Mean items per toad UK Mere, marsh 
- - Staphylinidae 0.44 1.06 1.4 0.41 Mean items per toad UK Mere, marsh 
- - Other Coleoptera 0.27 0.61 0.41 0.29 Mean items per toad UK Mere, marsh 
- - Larval Coleoptera 0.12 0.27 0.25 0 Mean items per toad UK Mere, marsh 
- - Larval Lepidoptera 0.01 0.01 0.1 0.18 Mean items per toad UK Mere, marsh 
- - Diptera 0.27 0.42 0.5 0.29 Mean items per toad UK Mere, marsh 
- - Larval Diptera 0.58 0.31 0.25 0.24 Mean items per toad UK Mere, marsh 
- - Neuroptera 0 0 0.05 0 Mean items per toad UK Mere, marsh 
- - Formicidae 0.99 2.34 1.35 0.24 Mean items per toad UK Mere, marsh 
- - Ichneumonidae 0.06 0 0.1 0.12 Mean items per toad UK Mere, marsh 
- - Mollusca 0.02 0.22 0.1 0.12 Mean items per toad UK Mere, marsh 
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Table 48:  Diet of Bufo bufo in the UK (Cornish et al. 1995). 

Age Sex Food type Season Frequency of occurrence 
(%) 

Relative abundance 
(%) 

N Country Habitat 

Adult M/F Oligochaeta  Summer 0 0.00 13 UK Plantation 
Adult M/F Araneae  Summer 70 4.44 13 UK Plantation 
Adult M/F Opiliones  Summer 54 1.83 13 UK Plantation 
Adult M/F Acari  Summer 8 0.26 13 UK Plantation 
Adult M/F Isopoda  Summer 16 7.31 13 UK Plantation 
Adult M/F Diplopoda  Summer 47 4.18 13 UK Plantation 
Adult M/F Chilopoda  Summer 23 0.78 13 UK Plantation 
Adult M/F Collembola  Summer 16 0.78 13 UK Plantation 
Adult M/F Dermaptera  Summer 85 16.45 13 UK Plantation 
Adult M/F Heteroptera  Summer 8 0.26 13 UK Plantation 
Adult M/F Hom optera  Summer 77 4.18 13 UK Plantation 
Adult M/F Lepidoptera (larva)  Summer 39 1.31 13 UK Plantation 
Adult M/F Diptera (adult)  Summer 100 19.06 13 UK Plantation 
Adult M/F Diptera (larva)  Summer 8 1.04 13 UK Plantation 
Adult M/F Hymenoptera  Summer 77 4.18 13 UK Plantation 
Adult M/F Carabidae  Summer 70 4.18 13 UK Plantation 
Adult M/F Staphylinidae  Summer 70 3.66 13 UK Plantation 
Adult M/F Curculionidae  Summer 85 12.79 13 UK Plantation 
Adult M/F Other Coleoptera  Summer 100 9.66 13 UK Plantation 
Adult M/F Coleoptera (larva)  Summer 54 2.61 13 UK Plantation 
Adult M/F Pulmonata  Summer 31 1.04 13 UK Plantation 
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Table 49:  Diet of Bufo bufo in Romania (Dimancea and Covaciu-Marcov 2009). 

Age Sex Food type Season Frequency of occurrence 
(%) 

Relative abundance 
(%) 

N Country Habitat 

Adult - Lumbricidae Summer 0.18 2.86 35 Romania Coniferous 
forest 

Adult - Gasteropoda-snail (t.) Summer 3.21 28.57 35 Romania Coniferous 
forest 

Adult - Gasteropoda-Limax Summer 0.54 5.71 35 Romania Coniferous 
forest 

Adult - Pseudoscorpionida Summer 0.36 5.71 35 Romania Coniferous 
forest 

Adult - Arachnida-Opiliones Summer 1.79 20 35 Romania Coniferous 
forest 

Adult - Arachnida – Araneae Summer 3.57 42.86 35 Romania Coniferous 
forest 

Adult - Arachnida Acarina Summer 0.54 8.57 35 Romania Coniferous 
forest 

Adult - Crustacean-Isopoda (t.) Summer 0.18 2.86 35 Romania Coniferous 
forest 

Adult - Myriapoda – Diplopoda Summer 3.21 22.86 35 Romania Coniferous 
forest 

Adult - Myriapoda-Chilopoda Summer 2.68 37.14 35 Romania Coniferous 
forest 

Adult - Collembola Summer 1.07 5.71 35 Romania Coniferous 
forest 

Adult - Dermaptera Summer 0.18 2.86 35 Romania Coniferous 
forest 

Adult - Heteroptera Summer 0.89 14.29 35 Romania Coniferous 
forest 

Adult - Homoptera -Cicadas Summer 1.07 11.43 35 Romania Coniferous 
forest 

Adult - Homoptera-Aphids Summer 0.18 2.86 35 Romania Coniferous 
forest 
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Age Sex Food type Season Frequency of occurrence 
(%) 

Relative abundance 
(%) 

N Country Habitat 

Adult - Coleoptera –undet. Summer 2.32 22.86 35 Romania Coniferous 
forest 

Adult - Coleoptera - Carabidae Summer 3.04 34.29 35 Romania Coniferous 
forest 

Adult - Coleoptera - Elateridae Summer 0.18 2.86 35 Romania Coniferous 
forest 

Adult - Coleoptera - Curculinoidae Summer 2.5 37.14 35 Romania Coniferous 
forest 

Adult - Coleoptera - 
Chrysomelidae 

Summer 0.18 2.86 35 Romania Coniferous 
forest 

Adult - Coleoptera - Staphylinidae Summer 1.61 8.57 35 Romania Coniferous 
forest 

Adult - Panorpata Summer 0.18 2.86 35 Romania Coniferous 
forest 

Adult - Lepidoptera Summer 0.54 8.57 35 Romania Coniferous 
forest 

Adult - Lepidoptera (L.) Summer 0.54 5.71 35 Romania Coniferous 
forest 

Adult - Nematocera undet. Summer 2.5 14.29 35 Romania Coniferous 
forest 

Adult - Nematocera Typulidae Summer 0.89 5.71 35 Romania Coniferous 
forest 

Adult - Brahicera (adults) Summer 3.57 40 35 Romania Coniferous 
forest 

Adult - Brahicera (L.) Summer 0.54 2.86 35 Romania Coniferous 
forest 

Adult - Hymenoptera- undet. Summer 1.79 14.29 35 Romania Coniferous 
forest 

Adult - Hymenoptera - Formicidae Summer 60 57.14 35 Romania Coniferous 
forest 
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Table 50:  Diet of newly metamorphosed Bufo bufo (Kuzmin 1997) 

Age Sex Food type Relative 
abundance 

(%) 

SD/SE N Country Habitat Notes 

Juvenile - Acarina 65.1 - 12 Russia - Newly metamorphosed (Stage 46). A further 6 stomachs were empty. 
Juvenile - Collembola 20.6 - 12 Russia - Newly metamorphosed (Stage 46) . A further 6 stomachs were empty. 
Juvenile - Other taxa 14.3 - 12 Russia - Newly metamorphosed (Stage 46) . A further 6 stomachs were empty. 
 

Table 51:  Size of food items consumed by Bufo bufo in the UK (Gittins 1987). 

Age Sex Food type Season Number 
of items 

Mean length 
(mm) 

Min. 
(mm) 

Max. 
(mm) 

Country Habitat Notes 

Adult/Juvenile M/F Oligochaeta All year 4 16.8 3 40 UK Lake Data from 161 stomachs 
Adult/Juvenile M/F Pulmonata All year 8 3.0 2 4 UK Lake Data from 161 stomachs 
Adult/Juvenile M/F Isopoda All year 13 7.9 2 15 UK Lake Data from 161 stomachs 
Adult/Juvenile M/F Diplopoda All year 40 13.2 5 32 UK Lake Data from 161 stomachs 
Adult/Juvenile M/F Chilopoda All year 12 13.6 4 31 UK Lake Data from 161 stomachs 
Adult/Juvenile M/F Collembola All year 40 3.9 2 9 UK Lake Data from 161 stomachs 
Adult/Juvenile M/F Heteroptera All year 12 4.2 2 7 UK Lake Data from 161 stomachs 
Adult/Juvenile M/F Lepidoptera All year 16 11.8 3 23 UK Lake Data from 161 stomachs 
Adult/Juvenile M/F Diptera All year 30 3.8 1 9 UK Lake Data from 161 stomachs 
Adult/Juvenile M/F Hymenoptera (Formicoidea) All year 18 4.8 3 6 UK Lake Data from 161 stomachs 
Adult/Juvenile M/F Coleoptera All year 170 5.9 2 18 UK Lake Data from 161 stomachs 
Adult/Juvenile M/F Coleoptera larvae All year 13 9.2 4 21 UK Lake Data from 161 stomachs 
Adult/Juvenile M/F Aranea All year 43 4.6 1 11 UK Lake Data from 161 stomachs 
Adult/Juvenile M/F Opiliones All year 17 2.6 2 6 UK Lake Data from 161 stomachs 
Adult/Juvenile M/F Acari All year 33 1.5 1 5 UK Lake Data from 161 stomachs 
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4. Seasonal activities 

Data on seasonal activity is greatly affected by factors such as habitat, latitude, altitude, local climate, annual differences in temperature and the permanence 
or other wise of the breeding pond. It is therefore recommended that local information for the zone/country/area under consideration be consulted. 

Seasonal activity of Bufo bufo in Germany based on information in Pfeffer et al. (2011). Darker area represents the main period of activity. 
 
Activity Jan Feb Mar April May Jun Jul Aug Sep Oct Nov Dec 
                                                 
Reproduction                                                 
                                                 
Spawn                                                 
                                                 
Larvae                                                 
                                                 
Juveniles                                                 
                                                 
Terrestrial activity (Adults)                                                 
                                                 
Winter quarters                                                 
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Table 52:  Seasonal activities of Bufo bufo.  

Begin Peak End Country Habitat Notes Reference 
Mating/laying 

Mid April - Late April Germany Forest/pasture May last around 1 
week, timing may 
vary annually 

Sinsch (1988a) 

2 February - 13 February UK Flooded clay pit ‘Early’ breeding years Reading (1998) 
25 February - 8 March UK Flooded clay pit ‘Average’ breeding 

years 
Reading (1998) 

16 March - 23 March UK Flooded clay pit ‘Late’ breeding years Reading (1998) 
Larval stage 

Mid January Mid February Mid April Spain Nature reserve 1985 data Diaz-Paniagua (1988) 
Summer movements 

Early June - End September Germany Forest/pasture  Sinsch (1988a) 
Autumn migration 

Mid September - Early November Germany Forest/pasture  Sinsch (1988a) 
Hibernation 

Beginning November - End March Germany Forest/pasture  Sinsch (1988a) 
Spring migration 

End March/beginning 
April 

- Early May Germany Forest/pasture  Sinsch (1988a) 

Mid-March - April Czech Republic - 32d on average Kovar and Brabec 
(2007) 
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5. Other information 

Table 53:  Age/longevity of Bufo bufo. 

Sex Season Mean SD/SE Units Min. Max. N Country Habitat Notes Reference 
M  5.2 - y - - - Czech 

republic 
‘Breeding pond’ Average age (mature 

in 2-6 years). 
Kovar and Brabec (2007) 

F  5.5 - y - - - Czech 
republic 

‘Breeding pond’ Average age (mature 
in 3-6 years). 

Kovar and Brabec (2007) 

M Breeding - - y 5 25 - Switzerland Alps Range of ages at 
breeding pond. 

Grossenbacher (2002) 

F Breeding - - y 8 20 - Switzerland Alps Range of ages at 
breeding pond. 

Grossenbacher (2002) 

 

Table 54:  Home range estimates for Bufo bufo. 

Age Sex Season Mean SD/SE Units Min. Max. N Country Habitat Notes Reference 
- M/F Outside 

breeding 
season 

351 247 SD m2   3 UK Heath Woolmer. Convex 
polygon, n = toads 
with ≥ 4 sightings. 

Denton and Beebee (1993) 

- M/F Outside 
breeding 
season 

508 - m2   1 UK Dune Birkdale. Convex 
polygon, n = toads 
with ≥ 4 sightings. 

Denton and Beebee (1993) 
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F.  SPECIES INFORMATION – COMMON TREE FROG (HYLA ARBOREA) 

EU distribution 

Austria, Belgium, Bulgaria, Czech Republic, Denmark, France, Germany, Greece, Hungary, Italy, Latvia (reintroduced), Lithuania, Luxembourg, Netherlands, 
Poland, Portugal, Romania, Slovakia, Slovenia, Spain, Sweden, [Switzerland] 

Sources of information 

Basic information on this species can be found in general field guides (e.g. Arnold and Ovenden 2002) or in online resources such as: 
 
AmphibiaWeb http://amphibiaweb.org/cgi-bin/amphib_query?query_src=aw_search_index&where-genus=Hyla&where-

species=arborea&rel-genus=equals&rel-species=equals  
 
Reptiles & Amphibiens de France http://www.herpfrance.com/amphibian/common_tree_frog_hyla_arborea.php  
 
Arkive     http://www.arkive.org/common-tree-frog/hyla-arborea/#text=All  
 
The IUCN red list   http://www.iucnredlist.org/details/full/10351/0 
 
Further details on distribution can be found in the ‘Atlas of amphibians and reptiles in Europe’ (Gasc et al 1997). 
 
Map is available at:   http://www.seh-herpetology.org/images/atlas/pdf/anura/hylarb.pdf  
     (including Hyla intermedia and Hyla sarda)  
 
Below is more detailed information on body size (length and weight), metabolic rate, diet and seasonal activity found during the course of the review. 
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1. Body size 

Table 55:  Bodyweight of Hyla arborea. 

Age Sex Season Mean SD/SE Units Min. Max. N Country Habitat Notes Reference 
Adult M/F - 6  g    Switzerland Agricultural  Pellet et al (2006) 
Adult M Summer 4.4 - g - - 1 Germany Nature reserve Periphery of summer 

habitat, animal 12. 
Grosse (1998) 

Juvenile - Summer 0.9 - g - - 1 Germany Nature reserve Periphery of summer 
habitat, animal 14. 

Grosse (1998) 

Juvenile - Summer 1.1 - g - - 1 Germany Nature reserve Periphery of summer 
habitat, animal 15. 

Grosse (1998) 

Adult M Summer 3.3 - g - - 1 Germany Nature reserve Periphery of summer 
habitat, animal 16. 

Grosse (1998) 

Adult M Summer 4 - g - - 1 Germany Nature reserve Periphery of summer 
habitat, animal 24. 

Grosse (1998) 

Juvenile - Summer 0.6 - g - - 10 Germany Nature reserve Size in August, 1995 
data. 

Grosse (1998) 

Juvenile - Autumn 1.3 0.6 SD g 0.9 2.8 15 Germany Nature reserve Size in September, 
1995 data 

Grosse (1998) 

Juvenile - Autumn 1.9 1.1 SD g 0.9 3.3 11 Germany Nature reserve Size in October, 1995 
data. 

Grosse (1998) 

Juvenile - Autumn 1.6 0.8 SD g 0.9 3.3 14 Germany Nature reserve Size in early October 
1995. Summer 
habitat. 

Grosse (1998) 

Juvenile - Autumn 0.7 0.2 SD g 0.5 1.1 14 Germany Nature reserve Size in mid October 
1996. Summer 
habitat. 

Grosse (1998) 

Juvenile - Autumn 1.3 0.6 SD g 0.9 2.9 16 Germany Nature reserve Size at end of 
September 1997. 
Summer habitat. 

Grosse (1998) 
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Table 56:  Body length of Hyla arborea. 

Age Sex Season Mean SD/SE Units Min. Max. N Country Habitat Notes Reference 
Adult M Breeding 39.5 3.01 SD mm 

SVL 
32.2 45.8 75 Greece Temporary 

ponds, lakes. 
Collected March to 
May. 

Kyriakopoulou-Sklavounou 
and Grumiro (2002) 

Adult F Breeding 43.7 4.82 SD mm 
SVL 

32.6 47.0 9 Greece Temporary 
ponds, lakes. 

Collected March to 
May. 

Kyriakopoulou-Sklavounou 
and Grumiro (2002) 

Adult M Breeding 44.5 2.4 SD mm 
SVL 

37 49 38 Germany Woods, 
meadow, 
peat bog. 

1990 data Friedl and Klump (1997, 
2005) 

Adult F Breeding 45.9 2.2 SD mm 
SVL 

41 50 23 Germany Woods, 
meadow, 
peat bog. 

1990 data Friedl and Klump (1997, 
2005) 

Adult M Breeding 42.0 2.9 SD mm 
SVL 

36 48 56 Germany Woods, 
meadow, 
peat bog. 

1991 data Friedl and Klump (1997, 
2005) 

Adult F Breeding 43.2 3.6 SD mm 
SVL 

38 49 26 Germany Woods, 
meadow, 
peat bog. 

1991 data Friedl and Klump (1997, 
2005) 

Adult M Summer 45 - mm 
SVL 

- - 1 Germany Nature 
reserve 

Periphery of 
summer habitat, 
animal 1. 

Grosse (1998) 

Adult F Summer 48 - mm 
SVL 

- - 1 Germany Nature 
reserve 

Periphery of 
summer habitat, 
animal 2. 

Grosse (1998) 

Adult M Summer 40 - mm 
SVL 

- - 1 Germany Nature 
reserve 

Periphery of 
summer habitat, 
animal 3. 

Grosse (1998) 

Adult M Summer 40 - mm 
SVL 

- - 1 Germany Nature 
reserve 

Periphery of 
summer habitat, 
animal 4. 

Grosse (1998) 

Adult M Summer 36 - mm 
SVL 

- - 1 Germany Nature 
reserve 

Periphery of 
summer habitat, 
animal 5. 

Grosse (1998) 
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Age Sex Season Mean SD/SE Units Min. Max. N Country Habitat Notes Reference 
Juvenile - Summer 24 - mm 

SVL 
- - 1 Germany Nature 

reserve 
Periphery of 
summer habitat, 
animal 6. 

Grosse (1998) 

Juvenile - Summer 24 - mm 
SVL 

- - 1 Germany Nature 
reserve 

Periphery of 
summer habitat, 
animal 7. 

Grosse (1998) 

Juvenile - Summer 25 - mm 
SVL 

- - 1 Germany Nature 
reserve 

Periphery of 
summer habitat, 
animal 8. 

Grosse (1998) 

Adult F Summer 28 - mm 
SVL 

- - 1 Germany Nature 
reserve 

Periphery of 
summer habitat, 
animal 9. 

Grosse (1998) 

Juvenile - Summer 26 - mm 
SVL 

- - 1 Germany Nature 
reserve 

Periphery of 
summer habitat, 
animal 10. 

Grosse (1998) 

Juvenile - Summer 26 - mm 
SVL 

- - 1 Germany Nature 
reserve 

Periphery of 
summer habitat, 
animal 11. 

Grosse (1998) 

Adult M Summer 36 - mm 
SVL 

- - 1 Germany Nature 
reserve 

Periphery of 
summer habitat, 
animal 12. 

Grosse (1998) 

Adult M Summer 32 - mm 
SVL 

- - 1 Germany Nature 
reserve 

Periphery of 
summer habitat, 
animal 13. 

Grosse (1998) 

Juvenile - Summer 25 - mm 
SVL 

- - 1 Germany Nature 
reserve 

Periphery of 
summer habitat, 
animal 14. 

Grosse (1998) 

Juvenile - Summer 26 - mm 
SVL 

- - 1 Germany Nature 
reserve 

Periphery of 
summer habitat, 
animal 15. 

Grosse (1998) 

Adult M Summer 31 - mm 
SVL 

- - 1 Germany Nature 
reserve 

Periphery of 
summer habitat, 
animal 16. 

Grosse (1998) 
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Age Sex Season Mean SD/SE Units Min. Max. N Country Habitat Notes Reference 
Juvenile - Summer 27 - mm 

SVL 
- - 1 Germany Nature 

reserve 
Periphery of 
summer habitat, 
animal 17. 

Grosse (1998) 

Juvenile - Summer 24 - mm 
SVL 

- - 1 Germany Nature 
reserve 

Periphery of 
summer habitat, 
animal 18. 

Grosse (1998) 

Juvenile - Summer 27 - mm 
SVL 

- - 1 Germany Nature 
reserve 

Periphery of 
summer habitat, 
animal 19. 

Grosse (1998) 

Adult M Summer 34 - mm 
SVL 

- - 1 Germany Nature 
reserve 

Periphery of 
summer habitat, 
animal 20. 

Grosse (1998) 

Adult M Summer 36 - mm 
SVL 

- - 1 Germany Nature 
reserve 

Periphery of 
summer habitat, 
animal 21. 

Grosse (1998) 

Adult M Summer 35 - mm -
SVL 

- - 1 Germany Nature 
reserve 

Periphery of 
summer habitat, 
animal 22. 

Grosse (1998) 

Juvenile - Summer 26 - mm 
SVL 

- - 1 Germany Nature 
reserve 

Periphery of 
summer habitat, 
animal 23. 

Grosse (1998) 

Adult M Summer 35 - mm 
SVL 

- - 1 Germany Nature 
reserve 

Periphery of 
summer habitat, 
animal 24. 

Grosse (1998) 

Juvenile - Summer 28 - mm 
SVL 

- - 1 Germany Nature 
reserve 

Periphery of 
summer habitat, 
animal 25. 

Grosse (1998) 

Adult M Summer 32 - mm 
SVL 

- - 1 Germany Nature 
reserve 

Periphery of 
summer habitat, 
animal 26. 

Grosse (1998) 

Juvenile - Summer 19.3 1.4 SD mm 
SVL 

17 21 10 Germany Nature 
reserve 

Size in August, 
1995 data. 

Grosse (1998) 

Juvenile - Autumn 24.1 4.3 SD mm 
SVL 

20 32 15 Germany Nature 
reserve 

Size in September, 
1995 data 

Grosse (1998) 
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Age Sex Season Mean SD/SE Units Min. Max. N Country Habitat Notes Reference 
Juvenile - Autumn 26.9 2.6 SD mm 

SVL 
24 32 16 Germany Nature 

reserve 
Size in October, 
1995 data. 

Grosse (1998) 

Juvenile - Autumn 25.5 3.5 SD mm 
SVL 

21 31 20 Germany Nature 
reserve 

Size in early 
October 1995. 
Summer habitat. 

Grosse (1998) 

Juvenile - Autumn 19.4 1.5 SD mm 
SVL 

18 22 14 Germany Nature 
reserve 

Size in mid October 
1996. Summer 
habitat. 

Grosse (1998) 

Juvenile - Autumn 24.3 4.1 SD mm 
SVL 

14 32 20 Germany Nature 
reserve 

Size at end of 
September 1997. 
Summer habitat. 

Grosse (1998) 

 

2. Metabolic rate 

Table 57:  Metabolic rate in Hyla arborea (oxygen). 

Age Sex Weight 
(g) 

Season Mean SD/SE Units Min. Max. N Country Temp (°C) Notes Reference 

A - 7.78 - 0.314 - ml/g/h - - - - 18.5 Resting Gatten et al. (1992) 
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3. Diet 

Table 58:  Diet of Hyla arborea (Cogalniceanu et al. 2000). No treefrogs sampled were found to have empty stomachs. 

Food type Number of 
stomachs 

Relative abundance 
(%) 

Frequency 
(% stomachs) 

N Season Country Habitat 

Gastropoda, Pulmonata  1 1.35 3.70 34 All year Romania Islands in floodplain 
Arachnida, Araneae  5 6.76 14.81 34 All year Romania Islands in floodplain 
Insecta, adults  3 4.05 11.11 34 All year Romania Islands in floodplain 
Heteroptera  2 2.7 7.41 34 All year Romania Islands in floodplain 
Lepidoptera  3 4.05 7.41 34 All year Romania Islands in floodplain 
Orthoptera  1 1.35 3.70 34 All year Romania Islands in floodplain 
Homoptera, Cicadidae  34 45.9 51.85 34 All year Romania Islands in floodplain 
Hymenoptera, undetermined  2 2.7 7.41 34 All year Romania Islands in floodplain 
Hymenoptera, Formicidae  8 10.8 18.52 34 All year Romania Islands in floodplain 
Diptera, adults, undetermined  1 1.35 3.70 34 All year Romania Islands in floodplain 
Diptera, Muscidae, adults  2 2.7 7.41 34 All year Romania Islands in floodplain 
Diptera, Chironomidae  1 1.35 3.70 34 All year Romania Islands in floodplain 
Coleoptera, undetermined  4 5.41 14.81 34 All year Romania Islands in floodplain 
Coleoptera, Carabidae, adults  1 1.35 3.70 34 All year Romania Islands in floodplain 
Coleoptera, Chrysomelidae  5 6.76 14.81 34 All year Romania Islands in floodplain 
Coleoptera, Elateridae  1 1.35 3.70 34 All year Romania Islands in floodplain 
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Table 59:  Diet of Hyla arborea in Romania (David et al. 2009b). 

Food type Relative abundance 
(% weight) 

Frequency 
(%) 

N Season Country Habitat Notes 

Gastropoda-snails 2.78 10.7 146 Summer Romania Oak forest 92 females, 54 males 
Gastropoda-Limax 0.19 0.82 146 Summer Romania Oak forest 92 females, 54 males 
Crustacean-Isopoda (terretrial) 7.96 20.5 146 Summer Romania Oak forest 92 females, 54 males 
Arahnida Pseudoscorpionida 0.19 0.82 146 Summer Romania Oak forest 92 females, 54 males 
Arachnida-Acaria 0.19 0.82 146 Summer Romania Oak forest 92 females, 54 males 
Arachnida-Araneida 16.5 50.8 146 Summer Romania Oak forest 92 females, 54 males 
Myriapoda-Chilopoda 0.19 0.82 146 Summer Romania Oak forest 92 females, 54 males 
Myriapoda-Diplopoda 1.67 7.38 146 Summer Romania Oak forest 92 females, 54 males 
Ephemeroptera 0.19 0.82 146 Summer Romania Oak forest 92 females, 54 males 
Ortoptera 0.19 0.82 146 Summer Romania Oak forest 92 females, 54 males 
Plecoptera 0.19 0.82 146 Summer Romania Oak forest 92 females, 54 males 
Heteroptera(terrestrial) 2.22 8.2 146 Summer Romania Oak forest 92 females, 54 males 
Homoptera-Cicadina 2.22 8.2 146 Summer Romania Oak forest 92 females, 54 males 
Lepidoptera (larvae) 8.33 23.8 146 Summer Romania Oak forest 92 females, 54 males 
Lepidoptera 4.07 17.2 146 Summer Romania Oak forest 92 females, 54 males 
Trihoptera 0.19 0.82 146 Summer Romania Oak forest 92 females, 54 males 
Coleoptera-undetermined 4.26 17.2 146 Summer Romania Oak forest 92 females, 54 males 
Coleoptera-Carabidae 1.48 5.74 146 Summer Romania Oak forest 92 females, 54 males 
Coleoptera-Cryzomelidae 3.15 10.7 146 Summer Romania Oak forest 92 females, 54 males 
Coleoptera-Coccinelidae 0.37 0.82 146 Summer Romania Oak forest 92 females, 54 males 
Coleoptera-Curculionidae 3.7 13.1 146 Summer Romania Oak forest 92 females, 54 males 
Coleoptera-Elateridae 2.41 9.02 146 Summer Romania Oak forest 92 females, 54 males 
Coleoptera-Stafilinidae 0.19 0.82 146 Summer Romania Oak forest 92 females, 54 males 
Coleoptera-Cantaridae 1.11 4.1 146 Summer Romania Oak forest 92 females, 54 males 
Diptera-Nematocera 14.3 36.1 146 Summer Romania Oak forest 92 females, 54 males 
Diptera-Brahicera (larvae) 1.11 4.92 146 Summer Romania Oak forest 92 females, 54 males 
Diptera-Brahicera 7.41 27 146 Summer Romania Oak forest 92 females, 54 males 
Neuroptera 0.19 0.82 146 Summer Romania Oak forest 92 females, 54 males 
Hymenoptera-undetermined. 1.48 5.74 146 Summer Romania Oak forest 92 females, 54 males 
Hymenoptera-Formicidae 9.07 23 146 Summer Romania Oak forest 92 females, 54 males 
Hymenoptera-Apidae 0.19 0.82 146 Summer Romania Oak forest 92 females, 54 males 
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Food type Relative abundance 
(% weight) 

Frequency 
(%) 

N Season Country Habitat Notes 

Panorpata 0.56 1.64 146 Summer Romania Oak forest 92 females, 54 males 
Blatoidea 1.85 7.38 146 Summer Romania Oak forest 92 females, 54 males 
 
Seasonal variation in the diet of a population of Hyla arborea is presented in Kovács et al (2007). 
 

4. Seasonal activities 

Data on seasonal activity is greatly affected by factors such as habitat, latitude, altitude, local climate, annual differences in temperature and the permanence 
or other wise of the breeding pond. It is therefore recommended that local information for the zone/country/area under consideration be consulted. 

Seasonal activity of Hyla arborea in Germany based on information in Pfeffer et al. (2011). Darker area represents the main period of activity. 
 
Activity Jan Feb Mar April May Jun Jul Aug Sep Oct Nov Dec 
                                                 
Reproduction                                                 
                                                 
Spawn                                                 
                                                 
Larvae                                                 
                                                 
Juveniles                                                 
                                                 
Terrestrial activity (Adults)                                                 
                                                 
Winter quarters                                                 
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Table 60:  Seasonal activities of Hyla arborea. 

Begin Peak End Country Habitat Notes Reference 
Mating/laying 

March - May Greece Temporary ponds, 
lakes. 

 Kyriakopoulou-
Sklavounou and 
Grumiro (2002) 

Mid April April/May Mid/late May Italy Ditches 2 peaks separated by 
5-10d 

Pavignano (1989) 

Early May - Early July Germany Woods, meadow, peat 
bog. 

1990 data Friedl and Klump 
(1997, 2005) 

End April - Early July Germany Woods, meadow, peat 
bog. 

1991 data Friedl and Klump 
(1997, 2005) 

Larval period 
Start May - Mid July Italy Ditches Duration 66-67d Pavignano (1989) 

Hibernation 
November - February Greece Temporary ponds, 

lakes. 
 Kyriakopoulou-

Sklavounou and 
Grumiro (2002) 
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5. Other information 

Table 61:  Age/longevity in Hyla arborea. 

Age Sex Season Mean SD/SE Units Min. Max. N Country Habitat Notes Reference 
Adult M Breeding 3.74 0.98 SD y 2 6 75 Greece Temporary ponds, 

lakes. 
Collected March 
to May. 

Kyriakopoulou-Sklavounou 
and Grumiro (2002) 

Adult F Breeding 4.7 1.05 SD y 3 6 9 Greece Temporary ponds, 
lakes. 

Collected March 
to May. 

Kyriakopoulou-Sklavounou 
and Grumiro (2002) 

Adult M Breeding 3.43 1.07 SD y 1 5 37 Germany Woods, meadow, 
peat bog. 

1990 data Friedl and Klump (1997, 
2005) 

Adult F Breeding 3.80 0.82 SD y 3 5 25 Germany Woods, meadow, 
peat bog. 

1990 data Friedl and Klump (1997, 
2005) 

Adult M Breeding 2.82 1.39 SD y 2 6 56 Germany Woods, meadow, 
peat bog. 

1991 data Friedl and Klump (1997, 
2005) 

Adult F Breeding 2.85 1.26 SD y 2 6 26 Germany Woods, meadow, 
peat bog. 

1991 data Friedl and Klump (1997, 
2005) 
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G.  SPECIES INFORMATION – NATTERJACK TOAD (EPIDALEA CALAMITA, BUFO CALAMITA) 

EU distribution 

Austria, Belgium, Czech Republic, Denmark, Estonia, France, Germany, Ireland, Latvia, Lithuania, Luxembourg, Netherlands, Poland, Portugal, Slovakia, 
Spain, Sweden, [Switzerland], United Kingdom 

Sources of information 

Basic information on this species can be found in general field guides (e.g. Arnold and Ovenden 2002) or in online resources such as: 
 
AmphibiaWeb http://amphibiaweb.org/cgi-bin/amphib_query?query_src=aw_search_index&where-genus=Epidalea&where-

species=calamita&rel-genus=equals&rel-species=equals 
 
Reptiles & Amphibiens de France http://www.herpfrance.com/amphibian/natterjack_toad_bufo_calamita.php  
 
Arkive     http://www.arkive.org/natterjack-toad/bufo-calamita/#text=All  
 
The IUCN red list   http://www.iucnredlist.org/details/full/54598/0  
 
Further details on distribution can be found in the ‘Atlas of amphibians and reptiles in Europe’ (Gasc et al 1997). 
 
Map is available at:   http://www.seh-herpetology.org/images/atlas/pdf/anura/bufcal.pdf  
 
Below is more detailed information on body size (length and weight), metabolic rate, diet and seasonal activity found during the course of the review. 
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1. Body size 

Table 62:  Bodyweight of Bufo calamita. 

Age Sex Season Mean SD/SE Units Min. Max. N Country Habitat Notes Reference 
Adult M Spring 52.1 - g - - 1 Spain Agricultural March-June Oromi et al (2010) 
Adult M Spring 42.1 - g - - 1 Spain Agricultural March-June Oromi et al (2010) 
Adult M Spring 62.4 - g - - 1 Spain Agricultural March-June Oromi et al (2010) 
Adult M Spring 49.0 - g - - 1 Spain Agricultural March-June Oromi et al (2010) 
Adult M Spring 52.2 - g - - 1 Spain Agricultural March-June Oromi et al (2010) 
Adult M Spring 30.8 - g - - 1 Spain Agricultural March-May Oromi et al (2010) 
Adult M Winter 38.0 - g - - 1 Spain Agricultural Jan-March Oromi et al (2010) 
Adult F Winter 56.5 - g - - 1 Spain Agricultural Jan-March Oromi et al (2010) 
Adult M Winter 31.8 - g - - 1 Spain Agricultural Jan-March Oromi et al (2010) 
Adult F Winter 30.4 - g - - 1 Spain Agricultural Jan-March Oromi et al (2010) 
Adult M Winter 25.8 - g - - 1 Spain Agricultural Jan-March Oromi et al (2010) 
Adult M Winter 21.8 - g - - 1 Spain Agricultural Jan-March Oromi et al (2010) 
Adult F Winter 41.7 - g - - 1 Spain Agricultural Jan-March Oromi et al (2010) 
Adult M Winter 44.9 - g - - 1 Spain Agricultural Jan-March Oromi et al (2010) 
Adult F Winter 54.7 - g - - 1 Spain Agricultural Jan-March Oromi et al (2010) 
Adult F Winter / 

Spring 
 - g 9 65 - Spain - Approximate values 

from graph 
Tejedo (1992) 

Adult M/F - 31.7 - g - - 95/53 Spain - ‘Pedroso’ (estimated 
from graph) 

Marangoni et al (2008) 

Adult M/F - 28.0 - g - - 60/43 Spain - ‘Navas’ (estimated 
from graph) 

Marangoni et al (2008) 

Adult M/F - 43.0 - g - - 22/3 Spain - ‘Gerena’ (estimated 
from graph) 

Marangoni et al (2008) 

Adult M/F - 22.6 - g - - 28/1 Spain - ‘Sanlúcar’ (estimated 
from graph) 

Marangoni et al (2008) 

Adult M/F - 21.1 - g - - 59/54 Spain - ‘Juncosilla’ 
(estimated from 
graph) 

Marangoni et al (2008) 
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Age Sex Season Mean SD/SE Units Min. Max. N Country Habitat Notes Reference 
Adult M/F - 11.7 - g - - 31/31 Spain - ‘Bodegones’ 

(estimated from 
graph) 

Marangoni et al (2008) 

Adult M/F - 15.2 - g - - 36/37 Spain - ‘Abalario’ (estimated 
from graph) 

Marangoni et al (2008) 

Adult M/F - 10.2 - g - - 80/37 Spain - ‘Reserva Biológica 
de Doñana’ 
(estimated from 
graph) 

Marangoni et al (2008) 

Adult M Winter 47.4 - g - - 1 Spain Agricultural 
(semi-arid) 

Breeding period 
(January) 

Miaud et al (2000) 

Adult F Winter 52.6 - g - - 1 Spain Agricultural 
(semi-arid) 

Breeding period 
(January) 

Miaud et al (2000) 

Adult F Winter 52.6 - g - - 1 Spain Agricultural 
(semi-arid) 

Breeding period 
(January) 

Miaud et al (2000) 

Adult F Winter 48.2 - g - - 1 Spain Agricultural 
(semi-arid) 

Breeding period 
(January) 

Miaud et al (2000) 

Adult F Winter 59.5 - g - - 1 Spain Agricultural 
(semi-arid) 

Breeding period 
(January) 

Miaud et al (2000) 

Adult F Winter 59.6 - g - - 1 Spain Agricultural 
(semi-arid) 

Breeding period 
(January) 

Miaud et al (2000) 

Adult M Winter 47.7 - g - - 1 Spain Agricultural 
(semi-arid) 

Breeding period 
(January) 

Miaud et al (2000) 

Adult F Winter 58.0 - g - - 1 Spain Agricultural 
(semi-arid) 

Breeding period 
(January) 

Miaud et al (2000) 

Adult M Winter 52.4 - g - - 1 Spain Agricultural 
(semi-arid) 

Breeding period 
(January) 

Miaud et al (2000) 

Adult F Winter 61.0 - g - - 1 Spain Agricultural 
(semi-arid) 

Breeding period 
(January) 

Miaud et al (2000) 

Adult M Winter 49.3 - g - - 1 Spain Agricultural 
(semi-arid) 

Breeding period 
(January) 

Miaud et al (2000) 

Adult F Winter 57.8 - g - - 1 Spain Agricultural 
(semi-arid) 

Breeding period Miaud et al (2000) 

Adult M Winter 46.0 - g - - 1 Spain Agricultural 
(semi-arid) 

Breeding period 
(January) 

Miaud et al (2000) 
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Age Sex Season Mean SD/SE Units Min. Max. N Country Habitat Notes Reference 
Adult F Winter 58.0 - g - - 1 Spain Agricultural 

(semi-arid) 
Breeding period 
(January) 

Miaud et al (2000) 

Adult F Winter 57.4 - g - - 1 Spain Agricultural 
(semi-arid) 

Breeding period 
(January) 

Miaud et al (2000) 

Adult M Winter 31.0 - g - - 1 Spain Agricultural 
(semi-arid) 

Breeding period 
(January) 

Miaud et al (2000) 

Adult M Winter 47.3 - g - - 1 Spain Agricultural 
(semi-arid) 

Breeding period 
(January) 

Miaud et al (2000) 

Adult F Winter 25.2 - g - - 1 Spain Agricultural 
(semi-arid) 

Breeding period 
(January) 

Miaud et al (2000) 

Adult M Winter 53.4 - g - - 1 Spain Agricultural 
(semi-arid) 

Breeding period 
(January) 

Miaud et al (2000) 

Adult M Summer 13.8 - g - - 1 Germany Included 
sandy gravel 

pits and 
arable land. 

‘Urmitz’. Male 1 Sinsch and Leskovar 
(2011) 

Adult M Summer 14.8 - g - - 1 Germany Included 
sandy gravel 

pits and 
arable land. 

‘Urmitz’. Male 2 Sinsch and Leskovar 
(2011) 

Adult M Summer 16.3 - g - - 1 Germany Included 
sandy gravel 

pits and 
arable land. 

‘Urmitz’. Male 3 Sinsch and Leskovar 
(2011) 

Adult M Summer 16.3 - g - - 1 Germany Included 
sandy gravel 

pits and 
arable land. 

‘Urmitz’. Male 4 Sinsch and Leskovar 
(2011) 

Adult M Summer 15.1 - g - - 1 Germany Included 
sandy gravel 

pits and 
arable land. 

‘Urmitz’. Male 5 Sinsch and Leskovar 
(2011) 
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Age Sex Season Mean SD/SE Units Min. Max. N Country Habitat Notes Reference 
Adult M Summer 13.7 - g - - 1 Germany Included 

sandy gravel 
pits and 

arable land. 

‘Urmitz’. Male 6 Sinsch and Leskovar 
(2011) 

Adult F Summer 19.3 - g - - 1 Germany Included 
sandy gravel 

pits and 
arable land. 

‘Urmitz’. Female 7 Sinsch and Leskovar 
(2011) 

Adult M Summer 24.3 - g - - 1 Germany Included 
sandy gravel 

pits and 
arable land. 

‘Urmitz’. Male 8 Sinsch and Leskovar 
(2011) 

Adult F Summer 24.5 - g - - 1 Germany Included 
sandy gravel 

pits and 
arable land. 

‘Urmitz’. Female 9 Sinsch and Leskovar 
(2011) 

Adult F Autumn 32.3 - g - - 1 Germany Included 
sandy gravel 

pits and 
arable land. 

‘Urmitz’. Female 10 Sinsch and Leskovar 
(2011) 

Adult F Autumn 17.2 - g - - 1 Germany Included 
sandy gravel 

pits and 
arable land. 

‘Urmitz’. Female 11 Sinsch and Leskovar 
(2011) 

Adult M Autumn 22.7 - g - - 1 Germany Included 
sandy gravel 

pits and 
arable land. 

‘Urmitz’. Male 12 Sinsch and Leskovar 
(2011) 

Adult F Autumn 37.2 - g - - 1 Germany Included 
sandy gravel 

pits and 
arable land. 

‘Urmitz’. Female 13 Sinsch and Leskovar 
(2011) 
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Age Sex Season Mean SD/SE Units Min. Max. N Country Habitat Notes Reference 
Adult F Autumn 23.3 - g - - 1 Germany Included 

sandy gravel 
pits and 

arable land. 

‘Urmitz’. Female 14 Sinsch and Leskovar 
(2011) 

Adult M Autumn 17.8 - g - - 1 Germany Included 
sandy gravel 

pits and 
arable land. 

‘Urmitz’. Male 15 Sinsch and Leskovar 
(2011) 

Adult M Autumn 29.6 - g - - 1 Germany Included 
sandy gravel 

pits and 
arable land. 

‘Urmitz’. Male 16 Sinsch and Leskovar 
(2011) 

Adult M Autumn 21.9 - g - - 1 Germany Included 
sandy gravel 

pits and 
arable land. 

‘Urmitz’. Male 17 Sinsch and Leskovar 
(2011) 

Adult F Autumn 37.9 - g - - 1 Germany Included 
sandy gravel 

pits and 
arable land. 

‘Urmitz’. Female 18 Sinsch and Leskovar 
(2011) 

Adult M Autumn 25.0 - g - - 1 Germany Included 
sandy gravel 

pits and 
arable land. 

‘Urmitz’. Male 19 Sinsch and Leskovar 
(2011) 

Adult M Autumn 12.6 - g - - 1 Germany Included 
sandy gravel 

pits and 
arable land. 

‘Urmitz’. Male 20 Sinsch and Leskovar 
(2011) 

Adult M Autumn 12.5 - g - - 1 Germany Included 
sandy gravel 

pits and 
arable land. 

‘Urmitz’. Male 21 Sinsch and Leskovar 
(2011) 
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Age Sex Season Mean SD/SE Units Min. Max. N Country Habitat Notes Reference 
Adult F Autumn 17.8 - g - - 1 Germany Included 

sandy gravel 
pits and 

arable land. 

‘Urmitz’. Female 22 Sinsch and Leskovar 
(2011) 

Adult F Autumn 35.8 - g - - 1 Germany Included 
sandy gravel 

pits and 
arable land. 

‘Urmitz’. Female 23 Sinsch and Leskovar 
(2011) 

 

Table 63:  Body length of Bufo calamita. 

Age Sex Season Mean SD/SE Units Min. Max. N Country Habitat Notes Reference 
Adult M Spring 76.0 - mm SVL - - 1 Spain Agricultural March-June Oromi et al (2010) 
Adult M Spring 72.4 - mm SVL - - 1 Spain Agricultural March-June Oromi et al (2010) 
Adult M Spring 82.9 - mm SVL - - 1 Spain Agricultural March-June Oromi et al (2010) 
Adult M Spring 77.8 - mm SVL - - 1 Spain Agricultural March-June Oromi et al (2010) 
Adult M Spring 75.6 - mm SVL - - 1 Spain Agricultural March-June Oromi et al (2010) 
Adult M Spring 70.0 - mm SVL - - 1 Spain Agricultural March-May Oromi et al (2010) 
Adult M Winter 74.0 - mm SVL - - 1 Spain Agricultural Jan-March Oromi et al (2010) 
Adult F Winter 80.0 - mm SVL - - 1 Spain Agricultural Jan-March Oromi et al (2010) 
Adult M Winter 70.0 - mm SVL - - 1 Spain Agricultural Jan-March Oromi et al (2010) 
Adult F Winter 66.0 - mm SVL - - 1 Spain Agricultural Jan-March Oromi et al (2010) 
Adult M Winter 68.0 - mm SVL - - 1 Spain Agricultural Jan-March Oromi et al (2010) 
Adult M Winter 60.0 - mm SVL - - 1 Spain Agricultural Jan-March Oromi et al (2010) 
Adult F Winter 71.0 - mm SVL - - 1 Spain Agricultural Jan-March Oromi et al (2010) 
Adult M Winter 75.0 - mm SVL - - 1 Spain Agricultural Jan-March Oromi et al (2010) 
Adult F Winter 74.0 - mm SVL - - 1 Spain Agricultural Jan-March Oromi et al (2010) 
Adult M/F - 72.2 - mm SVL - - 95/53 Spain - ‘Pedroso’ (estimated 

from graph) 
Marangoni et al 
(2008) 

Adult M/F - 70.3 - mm SVL - - 60/43 Spain - ‘Navas’ (estimated 
from graph) 

Marangoni et al 
(2008) 

Adult M/F - 79.6 - mm SVL - - 22/3 Spain - ‘Gerena’ (estimated 
from graph) 

Marangoni et al 
(2008) 
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Age Sex Season Mean SD/SE Units Min. Max. N Country Habitat Notes Reference 
Adult M/F - 64.2 - mm SVL - - 28/1 Spain - ‘Sanlúcar’ (estimated 

from graph) 
Marangoni et al 
(2008) 

Adult M/F - 66.4 - mm SVL - - 59/54 Spain - ‘Juncosilla’ 
(estimated from 
graph) 

Marangoni et al 
(2008) 

Adult M/F - 54.2 - mm SVL - - 31/31 Spain - ‘Bodegones’ 
(estimated from 
graph) 

Marangoni et al 
(2008) 

Adult M/F - 59.4 - mm SVL - - 36/37 Spain - ‘Abalario’ (estimated 
from graph) 

Marangoni et al 
(2008) 

Adult M/F - 51.3 - mm SVL - - 80/37 Spain - ‘Reserva Biológica 
de Doñana’ 
(estimated from 
graph) 

Marangoni et al 
(2008) 

Adult M/F - 47.5 1.0 SE mm SVL - -  Spain Coastal sand 
dunes 

‘Reserva Biologica 
de Doñana’, 1st year 
size 

Sinsch et al (2010) 

Adult M/F - 58.3 1.0 SE mm SVL - -  Spain Mediterranean 
mountains 

‘Navas’, 1st year size Sinsch et al (2010) 

Adult M/F - 59.7 1.4 SE mm SVL - -  Spain Semi-arid arable 
plains 

‘Mas de Melons’, 1st 
year size 

Sinsch et al (2010) 

Adult M/F - 63.7 1.2 SE mm SVL - - - Spain Semi-arid arable 
plains 

‘Balaguer’, 1st year 
size 

Sinsch et al (2010) 

Adult M/F Spring 34.8 1.1 SE mm SVL - - - Germany Flood plain ‘Urmitz’, 1st year 
size 

Sinsch et al (2010) 

Adult M/F Summer 30.8 1.1 SE mm SVL   - Germany Flood plain ‘Urmitz’, 1st year 
size 

Sinsch et al (2010) 

Adult M Spring 58.3 1.8 SE mm SVL - 75 
(at 5y) 

4 Germany Sandy gravel 
pits, fallow, 

arable 

‘Urmitz’. Size at first 
breeding (2y), spring 
cohort. 

Leskovar et al 
(2006) 

Adult F Spring 55.0 7.0 SE mm SVL - 77 
(at 8y) 

2 Germany Sandy gravel 
pits, fallow, 

arable 

‘Urmitz’. Size at first 
breeding (2y), spring 
cohort. 

Leskovar et al 
(2006) 
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Age Sex Season Mean SD/SE Units Min. Max. N Country Habitat Notes Reference 
Adult M Summer 54.2 2.7 SE mm SVL - 71 

(at4y) 
6 Germany Sandy gravel 

pits, fallow, 
arable 

‘Urmitz’. Size at first 
breeding (2y), 
summer cohort. 

Leskovar et al 
(2006) 

Adult F Summe 57.5 0.5 SE mm SVL - 74 
(at7y) 

2 Germany Sandy gravel 
pits, fallow, 

arable 

‘Urmitz’. Size at first 
breeding (2y), 
summer cohort. 

Leskovar et al 
(2006) 

Adult M Spring 77.6 2.0 SE mm SVL - 90 
(at 4y) 

8 Spain Clay/gravel pits, 
arable land 

‘Balaguer’. Size at 
first breeding (2y), 
spring cohort. 

Leskovar et al 
(2006) 

Adult F Spring 81.0 3.5 SE mm SVL - 88 
(at 3y) 

3 Spain Clay/gravel pits, 
arable land 

‘Balaguer’. Size at 
first breeding (2y), 
spring cohort. 

Leskovar et al 
(2006) 

Adult M Spring 76.0 2.5 SE mm SVL - 91 
(at 5y) 

3 Spain Pasture, arable 
land (winter 

cereals) 

‘Mas de Melons’. 
Size at first breeding 
(2y), spring cohort. 

Leskovar et al 
(2006) 

Adult F Spring 81.0 - mm SVL - 95 
(at 7y) 

1 Spain Pasture, arable 
land (winter 

cereals) 

‘Mas de Melons’. 
Size at first breeding 
(3y), spring cohort. 

Leskovar et al 
(2006) 

Adult M/F - 60  mm SVL - - - UK Heath Woolmer, 3y old. Denton and Beebee 
(1993) 

Adult M/F - 54.2  mm SVL - - - UK Dune Birkdale, 3y old. Denton and Beebee 
(1993) 

Adult M/F - 52.6  mm SVL - - - UK Marsh Dunnerholme, 3y 
old. 

Denton and Beebee 
(1993) 

Juvenile M/F - 25.7 4.2 SD mm SVL - - 23 UK Heath Woolmer, end of 
year 1, 3 mo post 
metamorphosis. 

Denton and Beebee 
(1993) 

Adult M/F - 46.6 3.7 SD mm SVL - - 19 UK Heath Woolmer, end of 
year 2, 15 mo post 
metamorphosis. 

Denton and Beebee 
(1993) 

Juvenile M/F - <15.0 - mm SVL - - - UK Marsh Dunnerholme, end of 
year 1, 3 mo post 
metamorphosis. 

Denton and Beebee 
(1993) 
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Age Sex Season Mean SD/SE Units Min. Max. N Country Habitat Notes Reference 
Adult M/F - 30.6 3.9 SD mm SVL - - 15 UK Marsh Dunnerholme, end of 

year 2, 15 mo post 
metamorphosis. 

Denton and Beebee 
(1993) 

Juvenile M/F - 26.5 
(median) 

- mm SVL 18.5 34.5 87 Germany - ‘Urmitz’, experiment 
1. 

Leskovar and Sinsch 
(2005) 

Juvenile M/F - 32.5 
(median) 

- mm SVL 22.0 44.0 92 Germany - ‘Urmitz’, experiment 
2. 

Leskovar and Sinsch 
(2005) 

Adult M Summer 55 - mm SVL - - 1 Germany Included sandy 
gravel pits and 

arable land. 

‘Urmitz’. Male 1 Sinsch and Leskovar 
(2011) 

Adult M Summer 58 - mm SVL - - 1 Germany Included sandy 
gravel pits and 

arable land. 

‘Urmitz’. Male 2 Sinsch and Leskovar 
(2011) 

Adult M Summer 64 - mm SVL - - 1 Germany Included sandy 
gravel pits and 

arable land. 

‘Urmitz’. Male 3 Sinsch and Leskovar 
(2011) 

Adult M Summer 60 - mm SVL - - 1 Germany Included sandy 
gravel pits and 

arable land. 

‘Urmitz’. Male 4 Sinsch and Leskovar 
(2011) 

Adult M Summer 52 - mm SVL - - 1 Germany Included sandy 
gravel pits and 

arable land. 

‘Urmitz’. Male 5 Sinsch and Leskovar 
(2011) 

Adult M Summer 51 - mm SVL - - 1 Germany Included sandy 
gravel pits and 

arable land. 

‘Urmitz’. Male 6 Sinsch and Leskovar 
(2011) 

Adult F Summer 57 - mm SVL - - 1 Germany Included sandy 
gravel pits and 

arable land. 

‘Urmitz’. Female 7 Sinsch and Leskovar 
(2011) 

Adult M Summer 63 - mm SVL - - 1 Germany Included sandy 
gravel pits and 

arable land. 

‘Urmitz’. Male 8 Sinsch and Leskovar 
(2011) 

Adult F Summer 61 - mm SVL - - 1 Germany Included sandy 
gravel pits and 

arable land. 

‘Urmitz’. Female 9 Sinsch and Leskovar 
(2011) 
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Age Sex Season Mean SD/SE Units Min. Max. N Country Habitat Notes Reference 
Adult F Autumn 63 - mm SVL - - 1 Germany Included sandy 

gravel pits and 
arable land. 

‘Urmitz’. Female 10 Sinsch and Leskovar 
(2011) 

Adult F Autumn 55 - mm SVL - - 1 Germany Included sandy 
gravel pits and 

arable land. 

‘Urmitz’. Female 11 Sinsch and Leskovar 
(2011) 

Adult M Autumn 59 - mm SVL - - 1 Germany Included sandy 
gravel pits and 

arable land. 

‘Urmitz’. Male 12 Sinsch and Leskovar 
(2011) 

Adult F Autumn 68 - mm SVL - - 1 Germany Included sandy 
gravel pits and 

arable land. 

‘Urmitz’. Female 13 Sinsch and Leskovar 
(2011) 

Adult F Autumn 60 - mm SVL - - 1 Germany Included sandy 
gravel pits and 

arable land. 

‘Urmitz’. Female 14 Sinsch and Leskovar 
(2011) 

Adult M Autumn 57 - mm SVL - - 1 Germany Included sandy 
gravel pits and 

arable land. 

‘Urmitz’. Male 15 Sinsch and Leskovar 
(2011) 

Adult M Autumn 62 - mm SVL - - 1 Germany Included sandy 
gravel pits and 

arable land. 

‘Urmitz’. Male 16 Sinsch and Leskovar 
(2011) 

Adult M Autumn 57 - mm SVL - - 1 Germany Included sandy 
gravel pits and 

arable land. 

‘Urmitz’. Male 17 Sinsch and Leskovar 
(2011) 

Adult F Autumn 68 - mm SVL - - 1 Germany Included sandy 
gravel pits and 

arable land. 

‘Urmitz’. Female 18 Sinsch and Leskovar 
(2011) 

Adult M Autumn 60 - mm SVL - - 1 Germany Included sandy 
gravel pits and 

arable land. 

‘Urmitz’. Male 19 Sinsch and Leskovar 
(2011) 

Adult M Autumn 50 - mm SVL - - 1 Germany Included sandy 
gravel pits and 

arable land. 

‘Urmitz’. Male 20 Sinsch and Leskovar 
(2011) 
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Age Sex Season Mean SD/SE Units Min. Max. N Country Habitat Notes Reference 
Adult M Autumn 47 - mm SVL - - 1 Germany Included sandy 

gravel pits and 
arable land. 

‘Urmitz’. Male 21 Sinsch and Leskovar 
(2011) 

Adult F Autumn 53 - mm SVL - - 1 Germany Included sandy 
gravel pits and 

arable land. 

‘Urmitz’. Female 22 Sinsch and Leskovar 
(2011) 

Adult F Autumn 63 - mm SVL - - 1 Germany Included sandy 
gravel pits and 

arable land. 

‘Urmitz’. Female 23 Sinsch and Leskovar 
(2011) 

 

Table 64:  Growth rate of Bufo calamita. 

Age Sex Season Mean SD/SE Units Min. Max. N Country Habitat Notes Reference 
Adult M/F - 3.8 - mm/y SVL - - - UK Heath Woolmer, from 3-6y old. Denton and Beebee (1993) 
Adult M/F - 3.1 - mm/y SVL - - - UK Dune Birkdale, from 3-6y old. Denton and Beebee (1993) 
Adult M/F - 2.0 - mm/y SVL - - - UK Marsh Dunnerholme, from 3-6y old. Denton and Beebee (1993) 
 

2. Metabolic rate 

Table 65:  Metabolic rate in Bufo calamita (oxygen). 

Age Sex Weight 
(g) 

Season Mean SD/SE Units Min. Max. N Country Temp (°C) Notes Reference 

Adult - 8.67 - 0.0589 - ml/g/h - - - - 20 Resting Gatten et al. (1992) 
Adult - 8.7 - 0.058 - ml/g/h - - - - 20 Resting Gatten et al. (1992) 
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3. Diet 

Table 66:  Diet of Bufo calamita in the Nertherlands (Boomsma and Arntzen 1985). 

Age Sex Food type Spring SD/SE N Summer SD/SE N Country Habitat Measure Notes 
- - Collembola 9 3 SE 20 47 8 SE 52 Netherlands Artificially-raised 

site, 4y old 
Mean number Pit fall trapping May 

and August 
- - Araneae <3 mm  7 1 SE 20 6 1 SE 52 Netherlands Artificially-raised 

site, 4y old 
Mean number Pit fall trapping May 

and August 
- - Diptera <5 mm 2 0 SE 20 2 1 SE 52 Netherlands Artificially-raised 

site, 4y old 
Mean number Pit fall trapping May 

and August 
- - Araneae >3 mm 1 0 SE 20 1 0 SE 52 Netherlands Artificially-raised 

site, 4y old 
Mean number Pit fall trapping May 

and August 
- - Hemiptera 1 0 SE 20 4 1 SE 52 Netherlands Artificially-raised 

site, 4y old 
Mean number Pit fall trapping May 

and August 
- - Hymenoptera  1 0 SE 20 2 0 SE 52 Netherlands Artificially-raised 

site, 4y old 
Mean number Pit fall trapping May 

and August 
- - Coleoptera >5 mm 2 1 SE 20 2 0 SE 52 Netherlands Artificially-raised 

site, 4y old 
Mean number Pit fall trapping May 

and August 
- - Acari 1 0 SE 20 5 1 SE 52 Netherlands Artificially-raised 

site, 4y old 
Mean number Pit fall trapping May 

and August 
- - Coleoptera <5 mm 19 5 SE 20 2 0 SE 52 Netherlands Artificially-raised 

site, 4y old 
Mean number Pit fall trapping May 

and August 
- - larvae  1 0 SE 20 2 0 SE 52 Netherlands Artificially-raised 

site, 4y old 
Mean number Pit fall trapping May 

and August 
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Table 67:  Diet of Bufo calamita in Spain (taken from review byBeebee 1979). 

Age Sex Food type % total number of prey N Country Habitat Notes 
- - Debris <2 10 Spain - Samples taken from all over Spain 
- - Scorpions <0.5 10 Spain - Samples taken from all over Spain 
- - Insect larvae 9 10 Spain - Samples taken from all over Spain 
- - Orthoptera <0.5 10 Spain - Samples taken from all over Spain 
- - Hemiptera <0.5 10 Spain - Samples taken from all over Spain 
- - Coleoptera 29 10 Spain - Samples taken from all over Spain 
- - Hymenoptera 54 10 Spain - Samples taken from all over Spain 
- - Dermaptera 4 10 Spain - Samples taken from all over Spain 

 

Table 68:  Diet of Bufo calamita in England (taken from review byBeebee 1979). 

Age Sex Food type % total number 
of prey 

% stomachs in 
which present 

% of total by 
weight 

N Country Habitat Notes 

- - Debris <0.5 4 <0.5 28 UK (England) - Sampled April to September 
- - Hemiptera 11 69 <1.0 28 UK (England) - Sampled April to September 
- - Coleoptera 17 93 23 28 UK (England) - Sampled April to September 
- - Hymenoptera 20 79 1.6 28 UK (England) - Sampled April to September 
- - Dermaptera 1.5 36 3.5 28 UK (England) - Sampled April to September 
- - Collembola 2.5 10 <0.5 28 UK (England) - Sampled April to September 
- - Neuroptera 0.5 11 <0.5 28 UK (England) - Sampled April to September 
- - Trichoptera 2.5 18 3 28 UK (England) - Sampled April to September 
- - Lepidoptera 2.5 28 10.5 28 UK (England) - Sampled April to September 
- - Diptera 29 66 34 28 UK (England) - Sampled April to September 
- - Crustacea 1 8 3 28 UK (England) - Sampled April to September 
- - Myriapoda 3 41 10.5 28 UK (England) - Sampled April to September 
- - Arachnida 9 69 7 28 UK (England) - Sampled April to September 
- - Mollusca 0.5 15 <1.0 28 UK (England) - Sampled April to September 
- - Annelida 0.5 9 <1.0 28 UK (England) - Sampled April to September 
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4. Seasonal activities 

Data on seasonal activity is greatly affected by factors such as habitat, latitude, altitude, local climate, annual differences in temperature and the permanence 
or other wise of the breeding pond. It is therefore recommended that local information for the zone/country/area under consideration be consulted. 

Seasonal activity of Bufo calamita in Germany based on information in Pfeffer et al. (2011). Darker area represents the main period of activity. 
 
Activity Jan Feb Mar April May Jun Jul Aug Sep Oct Nov Dec 
                                                 
Reproduction                                                 
                                                 
Spawn                                                 
                                                 
Larvae                                                 
                                                 
Juveniles                                                 
                                                 
Terrestrial activity (Adults)                                                 
                                                 
Winter quarters                                                 
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Table 69:  Seasonal activities of Bufo calamita. 

Begin Peak End Country Habitat Notes Reference 
Mating/laying 

(early) April 
(main) late May 
(late) mid July 

- 
- 
- 

mid-May 
early July 

August 

Germany Agricultural 3 breeding periods, 9 calling 
periods throughout breeding 
season 

Sinsch (1988b) 

(early) early May 
(main) mid June 
(late) end July 

Early May 
Late June 
Late July 

Mid-May 
Early July 

Mid August 

Germany - 3 breeding periods, 1991 data Sinsch and Seidel 
(1995) 

(early) mid April 
(main) mid June 

- 
21/22 June 

Early June 
Mid July 

Germany - 2 breeding periods, 1992 data Sinsch and Seidel 
(1995) 

(early) mid April 
(main) mid June 

Early May 
- 

Early June 
Mid July 

Germany - 2 breeding periods, 1993 data Sinsch and Seidel 
(1995) 

(early) early May 
(main) early June 

(late) late July 

- 
- 
- 

Late May 
Early July 
End July 

Germany - 3 breeding periods, 1994 data Sinsch and Seidel 
(1995) 

End January - - Spain Temporary pond  Tejedo (1993) 
February April - Spain Agricultural (semi-arid) Breeding period Miaud et al (2000) 

Early April - Mid July France Urban park Some sporadic calling activities 
recorded in late July and August 

Huste et al (2006) 

Early June - End July Germany Agricultural 1986 data Sinsch (1992) 
Early April - End July Germany Agricultural 1987 data Sinsch (1992) 
Early April - Mid July Germany Agricultural 1988 data Sinsch (1992) 
Early April - Early July Germany Agricultural 1989 data Sinsch (1992) 
Begin April - Early August Germany Agricultural 1990 data Sinsch (1992) 
Late April - End July Germany Agricultural 1991 data Sinsch (1992) 

April  September Spain, S France - Review Beebee (1979) 
April  June Poland, UK - Review Beebee (1979) 

End March   Switzerland - Review Beebee (1979) 
Larval period 

Early February Late February Late April Spain Nature reserve 1979 data Diaz-Paniagua (1988) 
1st Mid January 
2nd Mid April 

Mid February 
Mid May 

Mid April 
Mid June 

Spain Nature reserve 2 Periods/peaks (1985 data) Diaz-Paniagua (1988) 
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Begin Peak End Country Habitat Notes Reference 
Autumn migration 

April  September Spain Agricultural (semi-arid) Post breeding activity period Miaud et al (2000) 
 

5. Other information 

Table 70:  Home range of Bufo calamita. 

Age Sex Season Mean SD/SE Units Min. Max. N Country Habitat Notes Reference 
- M/F Outside 

breeding 
season 

691 601 SD m2 - - 28 UK Heath Woolmer. Convex 
polygon, n = toads with ≥ 
4 sightings. 

Denton and Beebee 
(1993) 

- M/F Outside 
breeding 
season 

920 650 SD m2 - - 5 UK Dune Birkdale. Convex polygon, 
n = toads with ≥ 4 
sightings. 

Denton and Beebee 
(1993) 

- M/F Outside 
breeding 
season 

2160 1232 SD m2 - - 7 UK Marsh Dunnerholme. Convex 
polygon, n = toads with ≥ 
4 sightings. 

Denton and Beebee 
(1993) 

- - Breeding 0.5 
(median) 

- ha 0.1 10.7 13 Spain Agricultural January to April Miaud and Sanuy 
(2005) 

- - Post-
breeding 

4.1 
(median) 

- ha 0.2 29 11 Spain Agricultural April to September 
(minimum concave 
polygon) 

Miaud and Sanuy 
(2005) 

- - Post-
breeding 

6.5 
(median) 

- ha 1.3 41.0 11 Spain Agricultural April to September 
(minimum convex 
polygon) 

Miaud and Sanuy 
(2005) 
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Table 71:  Population density in Bufo calamita. 

Age Sex Season Mean SD/SE Units Min. Max. N Country Habitat Notes Reference 
- M/F Summer/autumn 6.2 0.4 SD toads/ha/h - - - UK Heath Observed density 

(Woolmer) 
Denton and Beebee 
(1993) 

- M/F Summer/autumn 44.0 11.4 SD toads/ha/h - - - UK Heath Observed density 
(Sandy) 

Denton and Beebee 
(1993) 

- M/F Summer/autumn 12.5 0.8 SD toads/ha/h - - - UK Dune Observed density 
(Birkdale) 

Denton and Beebee 
(1993) 

- M/F Summer/autumn 9.8 0 SD toads/ha/h - - - UK Dune Observed density 
(Sandscale) 

Denton and Beebee 
(1993) 

- M/F Summer/autumn 23.8 6.2 SD toads/ha/h - - - UK Marsh Observed density 
(Dunnerholme) 

Denton and Beebee 
(1993) 

- M/F Summer/autumn 11.5 2.3 SD toads/ha/h - - - UK Marsh Observed density 
(Sandside) 

Denton and Beebee 
(1993) 

- M/F Summer/autumn 26.6 21.6 SD toads/ha/h - - - UK Rubble Observed density 
(Millom) 

Denton and Beebee 
(1993) 

 

Table 72:  Age/longevity of Bufo calamita. 

Sex Mean Median SD/SE Units Min. Max. N Country Habitat Notes Reference 
M  4 - y - 7 - Germany Sandy gravel pits, 

fallow, arable 
‘Urmitz’. Based on LAGs, 
spring cohort. 

Leskovar et al (2006) 

F  5 - y - 8 - Germany Sandy gravel pits, 
fallow, arable 

‘Urmitz’. Based on LAGs, 
spring cohort. 

Leskovar et al (2006) 

M  3 - y - 6 - Germany Sandy gravel pits, 
fallow, arable 

‘Urmitz’. Based on LAGs, 
summer cohort. 

Leskovar et al (2006) 

F  3 - y - 7 - Germany Sandy gravel pits, 
fallow, arable 

‘Urmitz’. Based on LAGs, 
summer cohort. 

Leskovar et al (2006) 

M  4 - y - 7 - Spain Clay/gravel pits, 
arable land 

‘Balaguer’. Based on 
LAGs, spring cohort. 

Leskovar et al (2006) 

F  3 - y - 5 - Spain Clay/gravel pits, 
arable land 

‘Balaguer’. Based on 
LAGs, spring cohort. 

Leskovar et al (2006) 
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Sex Mean Median SD/SE Units Min. Max. N Country Habitat Notes Reference 
M  4 - y - 8 - Spain Pasture, arable land 

(winter cereals) 
‘Mas de Melons’. Based 
on LAGs, spring cohort. 

Leskovar et al (2006) 

F  4 - y - 7 - Spain Pasture, arable land 
(winter cereals) 

‘Mas de Melons’. Based 
on LAGs, spring cohort. 

Leskovar et al (2006) 

M 3.8  - y - 6 - UK Heath Woolmer Denton and Beebee 
(1993) 

F 5.5  - y - 13 - UK Heath Woolmer Denton and Beebee 
(1993) 

M 3.7  - y - 7 - UK Dune Birkdale Denton and Beebee 
(1993) 

F 5.0  - y - 9 - UK Dune Birkdale Denton and Beebee 
(1993) 

M 4.6  - y - 9 - UK Marsh Dunnerholme Denton and Beebee 
(1993) 

F 4.6  - y - 8 - UK Marsh Dunnerholme Denton and Beebee 
(1993) 
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H.  SPECIES INFORMATION – COMMON SPADEFOOT (PELOBATES FUSCUS) 

EU distribution 

Austria, Belgium, Bulgaria, Czech Republic, Denmark, Estonia, France, Germany, Hungary, Italy, Latvia, Lithuania, Netherlands, Poland, Romania, Slovakia, 
Slovenia, Sweden. 

Sources of information 

Basic information on this species can be found in general field guides (e.g. Arnold and Ovenden 2002) or in online resources such as: 
 
AmphibiaWeb http://amphibiaweb.org/cgi-bin/amphib_query?query_src=aw_search_index&where-genus=Pelobates&where-

species=fuscus&rel-genus=equals&rel-species=equals  
 
Reptiles & Amphibiens de France http://www.herpfrance.com/amphibian/common_spadefoot_toad_pelobates_fuscus.php  
 
The IUCN red list   http://www.iucnredlist.org/details/full/16498/0  
 
Further details on distribution can be found in the ‘Atlas of amphibians and reptiles in Europe’ (Gasc et al 1997). 
 
Map is available at:   http://www.seh-herpetology.org/images/atlas/pdf/anura/pelfus.pdf  
 
 
Below is more detailed information on body size (length and weight), metabolic rate, diet and seasonal activity found during the course of the review. 
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1. Body size 

Table 73:  Bodyweight of Pelobates fuscus. 

Age Sex Season Mean SD/SE Units Min. Max. N Country Habitat Notes Reference 
Juvenile - - 3.7 2.5 SD g 2.2 10.3 8 Austria Alluvial 

plain 
Total for all sites Pintar (1984) 

Adult M - 10.1 3.5 SD g 4.3 16.5 34 Austria Alluvial 
plain 

Total for all sites Pintar (1984) 

Adult F - 18.8 8.5 SD g 6.0 34.7 24 Austria Alluvial 
plain 

Total for all sites Pintar (1984) 

Adult F Spring 32.3 7.5 g - - - Romania -  Szekely and Nemes (2002) 
Adult M Spring 21.0 4.1 g - - - Romania -  Szekely and Nemes (2002) 
Adult M Spring - - g 10 15 22 Italy Drainage 

ditch 
Data is for Pelobates 
fuscus insubricus 

Andreone,and Pavignano 
(1988) 

Adult F Spring - - g 16 23 11 Italy Drainage 
ditch 

Data is for Pelobates 
fuscus insubricus 

Andreone,and Pavignano 
(1988) 

Adult - Breeding - - g 21 29 - Denmark Agricultural  Munk-Nielsen and Dige 
(1995) 

Adult M - 10.37 1.18 SD g 8.73 12.06 5 Serbia - Utrine Rot-Nikcevic et al (2001) 
Adult F - 17.18 6.45 SD g 10.22 32.95 26 Serbia - Utrine Rot-Nikcevic et al (2001) 
Adult M - 12.54 2.69 SD g 7.79 18.57 39 Serbia - Cavolj Rot-Nikcevic et al (2001) 
Adult F - 19.14 5.82 SD g 8.87 32.49 28 Serbia - Cavolj Rot-Nikcevic et al (2001) 
Adult M - 8.43 3.10 SD g 4.00 14.83 16 Serbia - Lesino kopovo Rot-Nikcevic et al (2001) 
Adult F - 12.81 4.37 SD g 4.50 24.01 27 Serbia - Lesino kopovo Rot-Nikcevic et al (2001) 
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Table 74:  Body length of Pelobates fuscus. 

Age Sex Season Mean SD/SE Units Min. Max. N Country Habitat Notes Reference 
Juvenile - - 31.8 2.4 SD mm 

SVL 
27.1 33.6 8 Austria Alluvial 

plain 
Total for all sites Pintar (1984) 

Adult M - 42.8 4.8 SD mm 
SVL 

35.2 53.8 34 Austria Alluvial 
plain 

Total for all sites Pintar (1984) 

Adult F - 51.8 7.15 SD mm 
SVL 

40 58 24 Austria Alluvial 
plain 

Total for all sites Pintar (1984) 

Adult F Spring 64.1 5.7 mm 
SVL 

- - - Romania -  Szekely and Nemes (2002) 

Adult M Spring 55.2 3.5 mm 
SVL 

- - - Romania -  Szekely and Nemes (2002) 

Adult M Spring - - mm 
SVL 

40 58 22 Italy Drainage 
ditch 

Data is for 
Pelobates fuscus 
insubricus 

Andreone,and Pavignano 
(1988) 

Adult F Spring - - mm 
SVL 

55 63 11 Italy Drainage 
ditch 

Data is for 
Pelobates fuscus 
insubricus 

Andreone,and Pavignano 
(1988) 

Adult M - 44.79 2.77 SD mm 
SVL 

41.21 48.08 5 Serbia - Utrine Rot-Nikcevic et al (2001) 

Adult F - 53.71 5.22 SD mm 
SVL 

46.45 65.16 26 Serbia - Utrine Rot-Nikcevic et al (2001) 

Adult M - 46.00 3.12 SD mm 
SVL 

40.57 56.65 39 Serbia - Cavolj Rot-Nikcevic et al (2001) 

Adult F - 54.02 4.46 SD mm 
SVL 

47.07 62.15 28 Serbia - Cavolj Rot-Nikcevic et al (2001) 

Adult M - 43.93 3.89 SD mm 
SVL 

36.36 49.51 16 Serbia - Lesino kopovo Rot-Nikcevic et al (2001) 

Adult F - 45.38 9.17 SD mm 
SVL 

41.40 57.94 27 Serbia - Lesino kopovo Rot-Nikcevic et al (2001) 

Juvenile - - 32.74 3.08 SD mm 
SVL 

27.38 36.64 14 Serbia - Utrine Rot-Nikcevic et al (2001) 

Juvenile - - 30.26 1.46 SD mm 
SVL 

27.97 34.01 17 Serbia - Cavolj Rot-Nikcevic et al (2001) 
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2. Metabolic rate 

No metabolic rate data was found for this species. 

3. Diet 

Table 75:  Diet of Pelobates fuscus in Romania (Nicoara et al. 2005). 

Food type Relative 
abundance (%) 

Frequency 
(% stomachs) 

N Season Country Habitat Notes 

Araneida (Arachnida) 16.1 33.3 15 Breeding Romania River basin Collected March-June 
Isopoda (Crustacea) 3.2 6.6 15 Breeding Romania River basin Collected March-June 
Podura aquatica (Collembola) 16.1 6.6 15 Breeding Romania River basin Collected March-June 
Odonata 3.2 6.6 15 Breeding Romania River basin Collected March-June 
Nepa rubra (Heteroptera) 3.2 6.6 15 Breeding Romania River basin Collected March-June 
Ranatra linearis (Heteroptera) 3.2 6.6 15 Breeding Romania River basin Collected March-June 
Aphida (Homoptera) 3.2 6.6 15 Breeding Romania River basin Collected March-June 
Cicade  (Homoptera) 6.45 6.6 15 Breeding Romania River basin Collected March-June 
Larvae (Coleoptera) 3.2 6.6 15 Breeding Romania River basin Collected March-June 
Carabidae (Coleoptera) 13 26.6 15 Breeding Romania River basin Collected March-June 
Gastroidea cyanea (larvae) 
(Coleoptera) 

3.2 6.6 15 Breeding Romania River basin Collected March-June 

Octhebius impressus(larvae) 
(Coleoptera) 

3.2 6.6 15 Breeding Romania River basin Collected March-June 

Staphylinidae (Coleoptera) 3.2 6.6 15 Breeding Romania River basin Collected March-June 
Cantharide (Coleoptera) 3.2 6.6 15 Breeding Romania River basin Collected March-June 
Nematocera adults (Diptera) 3.2 6.6 15 Breeding Romania River basin Collected March-June 
Brachycera adults (Diptera) 3.2 6.6 15 Breeding Romania River basin Collected March-June 
Apidae (Hymenoptera) 3.2 6.6 15 Breeding Romania River basin Collected March-June 
Unidentified macroinvertebrates 6.45 13.3 15 Breeding Romania River basin Collected March-June 
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Table 76:  Diet of Pelobates fuscus (Cogalniceanu et al. 1998). Sample consisted of 190 specimens (182 juveniles/subadults, 8 adults). 

Food type Number of 
stomachs 

Relative 
abundance 

(%) 

Frequency 
(% stomachs) 

N Season Country Habitat Notes 

Platyhelminths 1 0.15 0.84 119 All year Romania Island in flood plain 119 of 190 contained food 
Oligochaeta (Annelida) 5 0.75 4.20 119 All year Romania Island in flood plain 119 of 190 contained food 
Oniscoidea (Crustacea, Isopoda) 53 7.98 24.36 119 All year Romania Island in flood plain 119 of 190 contained food 
Pulmonata (Gastropoda) 127 19.12 52.10 119 All year Romania Island in flood plain 119 of 190 contained food 
Juliformia (Diplopoda) 36 5.42 23.52 119 All year Romania Island in flood plain 119 of 190 contained food 
Lithobiomorpha (Chilopoda) 8 1.20 4.20 119 All year Romania Island in flood plain 119 of 190 contained food 
Acari (Arachnida) 12 1.80 8.40 119 All year Romania Island in flood plain 119 of 190 contained food 
Araneae (Arachnida) 29 4.36 19.32 119 All year Romania Island in flood plain 119 of 190 contained food 
Opilionidae (Arachnida) 2 0.30 1.68 119 All year Romania Island in flood plain 119 of 190 contained food 
Insecta, adults (undetermined) 7 1.05 5.04 119 All year Romania Island in flood plain 119 of 190 contained food 
Insecta, larvae (undetermined) 14 2.10 10.08 119 All year Romania Island in flood plain 119 of 190 contained food 
Collembola (undetermined) 17 2.56 7.56 119 All year Romania Island in flood plain 119 of 190 contained food 
Entomobryidae (Collembola) 9 1.35 4.20 119 All year Romania Island in flood plain 119 of 190 contained food 
Sminthuridae (Collembola) 21 3.16 9.24 119 All year Romania Island in flood plain 119 of 190 contained food 
Forficula spp. (Dermaptera) 4 0.60 3.36 119 All year Romania Island in flood plain 119 of 190 contained food 
Hemiptera 3 0.45 2.52 119 All year Romania Island in flood plain 119 of 190 contained food 
Lepidoptera, larvae 22 3.31 14.28 119 All year Romania Island in flood plain 119 of 190 contained food 
Orthoptera 3 0.45 2.52 119 All year Romania Island in flood plain 119 of 190 contained food 
Homoptera (undetermined) 4 0.60 3.36 119 All year Romania Island in flood plain 119 of 190 contained food 
Aphididae (Homoptera) 17 2.56 7.56 119 All year Romania Island in flood plain 119 of 190 contained food 
Cicadidae (Homoptera) 12 1.80 9.24 119 All year Romania Island in flood plain 119 of 190 contained food 
Hymenoptera, undeteremined 16 2.40 10.08 119 All year Romania Island in flood plain 119 of 190 contained food 
Formicidae (Hymenoptera) 124 18.67 25.12 119 All year Romania Island in flood plain 119 of 190 contained food 
Diptera adults (undetermined) 9 1.35 5.04 119 All year Romania Island in flood plain 119 of 190 contained food 
Diptera larvae (undetermined) 6 0.90 3.36 119 All year Romania Island in flood plain 119 of 190 contained food 
Muscidae adults (Diptera) 4 0.60 3.36 119 All year Romania Island in flood plain 119 of 190 contained food 
Muscidae larvae (Diptera) 7 1.05 1.68 119 All year Romania Island in flood plain 119 of 190 contained food 
Culicidae (Diptera) 7 1.05 4.20 119 All year Romania Island in flood plain 119 of 190 contained food 
Coleoptera, undetermined 29 4.36 19.38 119 All year Romania Island in flood plain 119 of 190 contained food 
Carabidae adults (Coleoptera) 26 3.91 15.12 119 All year Romania Island in flood plain 119 of 190 contained food 
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Carabidae larvae (Coleoptera) 6 0.90 4.20 119 All year Romania Island in flood plain 119 of 190 contained food 
Chrysomelidae (Coleoptera) 6 0.90 4.20 119 All year Romania Island in flood plain 119 of 190 contained food 
Curculionidae (Coleoptera) 6 0.90 5.04 119 All year Romania Island in flood plain 119 of 190 contained food 
Coccinellidae (Coleoptera) 2 0.30 1.68 119 All year Romania Island in flood plain 119 of 190 contained food 
Elateridae (Coleoptera) 3 0.45 1.68 119 All year Romania Island in flood plain 119 of 190 contained food 
Staphylinidae (Coleoptera) 6 0.90 5.04 119 All year Romania Island in flood plain 119 of 190 contained food 
Sylphidae (Coleoptera) 1 0.15 0.84 119 All year Romania Island in flood plain 119 of 190 contained food 
 

Table 77:  Diet of Pelobates fuscus (Cogalniceanu et al. 2000). Proportion with empty stomachs was 38%. 

Food type Number of 
stomachs 

Relative 
abundance (%) 

Frequency 
(% stomachs) 

N Season Country Habitat 

Annelida, Oligochaeta  5 0.75 4.20 170 All year Romania Islands in floodplain 
Crustacea, Isopoda, Oniscoidea  53 7.98 24.37 170 All year Romania Islands in floodplain 
Gastropoda, Pulmonata  127 19.2 52.10 170 All year Romania Islands in floodplain 
Diplopoda, Julida  36 5.42 23.53 170 All year Romania Islands in floodplain 
Chilopoda, Lithobiomorpha  8 1.2 4.20 170 All year Romania Islands in floodplain 
Arachnida, Acarina  12 1.81 8.40 170 All year Romania Islands in floodplain 
Arachnida, Araneae  28 4.22 18.49 170 All year Romania Islands in floodplain 
Insecta, adults  11 1.65 8.40 170 All year Romania Islands in floodplain 
Insecta, larvae  14 2.11 10.92 170 All year Romania Islands in floodplain 
Collembola  47 7.08 21.01 170 All year Romania Islands in floodplain 
Heteroptera  3 0.45 2.52 170 All year Romania Islands in floodplain 
Lepidoptera  22 3.31 14.29 170 All year Romania Islands in floodplain 
Orthoptera  3 0.45 2.52 170 All year Romania Islands in floodplain 
Homoptera, undetermined  4 0.6 3.36 170 All year Romania Islands in floodplain 
Homoptera, Aphididae  17 2.56 7.56 170 All year Romania Islands in floodplain 
Homoptera, Cicadidae  12 1.81 9.24 170 All year Romania Islands in floodplain 
Hymenoptera, undetermined  14 2.11 8.40 170 All year Romania Islands in floodplain 
Hymenoptera, Formicidae  124 18.7 42.02 170 All year Romania Islands in floodplain 
Hymenoptera, Ichneumonidae  2 0.3 1.68 170 All year Romania Islands in floodplain 
Diptera, adults, undetermined  9 1.36 5.04 170 All year Romania Islands in floodplain 
Diptera, larvae, undetermined  6 0.9 3.36 170 All year Romania Islands in floodplain 
Diptera, Muscidae, adults  4 0.6 3.36 170 All year Romania Islands in floodplain 
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Food type Number of 
stomachs 

Relative 
abundance (%) 

Frequency 
(% stomachs) 

N Season Country Habitat 

Diptera, Muscidae, larvae  7 1.05 1.68 170 All year Romania Islands in floodplain 
Diptera, Culicidae  7 1.05 4.20 170 All year Romania Islands in floodplain 
Coleoptera, undetermined  29 4.37 18.49 170 All year Romania Islands in floodplain 
Coleoptera, Carabidae, adults  26 3.92 15.13 170 All year Romania Islands in floodplain 
Coleoptera, Carabidae, larvae  6 0.9 4.20 170 All year Romania Islands in floodplain 
Coleoptera, Chrysomelidae  6 0.9 4.20 170 All year Romania Islands in floodplain 
Coleoptera, Curculionidae  6 0.9 5.04 170 All year Romania Islands in floodplain 
Coleoptera, Coccinelidae  2 0.3 1.68 170 All year Romania Islands in floodplain 
Coleoptera, Elateridae  3 0.45 1.68 170 All year Romania Islands in floodplain 
Coleoptera, Staphylinidae  6 0.9 5.04 170 All year Romania Islands in floodplain 
Coleoptera, Scarabeidae  1 0.15 0.84 170 All year Romania Islands in floodplain 
Other  4 0.6 3.36 170 All year Romania Islands in floodplain 
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3. Seasonal activities 

Data on seasonal activity is greatly affected by factors such as habitat, latitude, altitude, local climate, annual differences in temperature and the permanence 
or other wise of the breeding pond. It is therefore recommended that local information for the zone/country/area under consideration be consulted. 

Seasonal activity of Pelobates fuscus in Germany based on information in Pfeffer et al. (2011). Darker area represents the main period of activity. 
 
Activity Jan Feb Mar April May Jun Jul Aug Sep Oct Nov Dec 
                                                 
Reproduction                                                 
                                                 
Spawn                                                 
                                                 
Larvae                                                 
                                                 
Juveniles                                                 
                                                 
Terrestrial activity (Adults)                                                 
                                                 
Winter quarters                                                 
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Table 78:  Seasonal activities of Pelobates fuscus. 

Begin Peak End Country Habitat Notes Reference 
Mating/laying 

March  June Romania River basin  Nicoara et al (2005) 
Spring migration 

20 March 7 April (median) - Germany -  Baumann (1997) 
24 March 7 April (median) - Germany -  Baumann (1997) 
16 March 31 March (median) - Germany -  Baumann (1997) 

19 February 28 March (median) - Germany -  Baumann (1997) 
18 February 19 March (median) - Germany -  Baumann (1997) 

6 March 19 March (median) - Germany -  Baumann (1997) 
10 march 3 April (median) - Germany -  Baumann (1997) 
14 March 18 March (median) - Germany -  Baumann (1997) 
8 March 23 March (median) - Germany -  Baumann (1997) 

 

5. Other information 

Table 79:  Age/longevity of Pelobates fuscus. 

Sex Mean SD/SE Units Min. Max. N Country Habitat Notes Reference 
M 5.00 2.00 SD y 2 6 4 Serbia - Utrine Rot-Nikcevic et al (2001) 
F 7.93 2.55 SD y 4 14 15 Serbia - Cavolj Rot-Nikcevic et al (2001) 
M 10.21 2.73 SD y 6 16 37 Serbia - Lesino kopovo Rot-Nikcevic et al (2001) 
F 8.32 2.10 SD y 3 13 22 Serbia - Utrine Rot-Nikcevic et al (2001) 
M 7.89 2.80 SD y 4 14 9 Serbia - Cavolj Rot-Nikcevic et al (2001) 
F 8.00 2.64 SD y 4 13 11 Serbia - Lesino kopovo Rot-Nikcevic et al (2001) 
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Table 80:  Age at sexual maturity for Pelobates fuscus. 

Sex Mean SD/SE Units Min. Max. N Country Habitat Notes Reference 
M 2.00 0.00 SD y 2 2 2 Serbia - Utrine Rot-Nikcevic et al (2001) 
F 3.27 0.79 SD y 2 4 11 Serbia - Cavolj Rot-Nikcevic et al (2001) 
M 2.78 0.55 SD y 2 4 18 Serbia - Lesino kopovo Rot-Nikcevic et al (2001) 
F 2.75 0.62 SD y 2 4 12 Serbia - Utrine Rot-Nikcevic et al (2001) 
M 3.50 0.84 SD y 3 5 6 Serbia - Cavolj Rot-Nikcevic et al (2001) 
F 3.60 0.84 SD y 2 5 10 Serbia - Lesino kopovo Rot-Nikcevic et al (2001) 
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I.  SELECTED 24H LC50 DATA 

Table 81:  24h LC50 data for amphibians. 

CAS Pesticide name % 
a.i. 

Test material Species Stage Temp. 
 (°C) 

Test 
type 

Dura
tion 
(h) 

LC50 
(mg/L) 

LC50 
based on 

Reference Data 
line 

94757 2,4-D 99 Technical Rhinella 
arenarum 

Embryo 
/larval 

20±2 Renewal 24 14.82 Active 
ingredient 

Aronzon et al 
(2011) 

65 

94757 2,4-D 99 Technical Rhinella 
arenarum 

Embryo 
/larval 

20±2 Renewal 24 13.14 Active 
ingredient 

Aronzon et al 
(2011) 

66 

94757 2,4-D 99 Technical Rhinella 
arenarum 

Embryo 
/larval 

20±2 Renewal 24 14.47 Active 
ingredient 

Aronzon et al 
(2011) 

67 

94757 2,4-D 99 Technical Rhinella 
arenarum 

Embryo 
/larval 

20±2 Renewal 24 14.12 Active 
ingredient 

Aronzon et al 
(2011) 

68 

94757 2,4-D 99 Technical Rhinella 
arenarum 

Embryo 
/larval 

20±2 Renewal 24 13.42 Active 
ingredient 

Aronzon et al 
(2011) 

69 

94757 2,4-D (79.7
g/100
cm3 
a.e.) 

Formulation Rhinella 
arenarum 

Embryo 
/larval 

20±2 Renewal 24 5.27 Active 
ingredient 

Aronzon et al 
(2011) 

70 

94757 2,4-D (79.7
g/100
cm3 
a.e.) 

Formulation Rhinella 
arenarum 

Embryo 
/larval 

20±2 Renewal 24 2.24 Active 
ingredient 

Aronzon et al 
(2011) 

71 

94757 2,4-D (79.7
g/100
cm3 
a.e.) 

Formulation Rhinella 
arenarum 

Embryo 
/larval 

20±2 Renewal 24 4.24 Active 
ingredient 

Aronzon et al 
(2011) 

72 

94757 2,4-D (79.7
g/100
cm3 
a.e.) 

Formulation Rhinella 
arenarum 

Embryo 
/larval 

20±2 Renewal 24 1.47 Active 
ingredient 

Aronzon et al 
(2011) 

73 
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CAS Pesticide name % 
a.i. 

Test material Species Stage Temp. 
 (°C) 

Test 
type 

Dura
tion 
(h) 

LC50 
(mg/L) 

LC50 
based on 

Reference Data 
line 

94757 2,4-D (79.7
g/100
cm3 
a.e.) 

Formulation Rhinella 
arenarum 

Embryo 
/larval 

20±2 Renewal 24 2.35 Active 
ingredient 

Aronzon et al 
(2011) 

74 

94757 2,4-D 99 Technical Rhinella 
arenarum 

Embryos 20±2 Renewal 24 10.34 Active 
ingredient 

Aronzon et al 
(2011) 

75 

94757 2,4-D (79.7
g/100
cm3 
a.e.) 

Formulation Rhinella 
arenarum 

Embryos 20±2 Renewal 24 3.89 Active 
ingredient 

Aronzon et al 
(2011) 

76 

94757 2,4-D 99 Technical Rhinella 
arenarum 

Embryos 20±2 Renewal 24 11.16 Active 
ingredient 

Aronzon et al 
(2011) 

77 

94757 2,4-D 99 Technical Rhinella 
arenarum 

Embryos 20±2 Renewal 24 14.47 Active 
ingredient 

Aronzon et al 
(2011) 

78 

94757 2,4-D (79.7
g/100
cm3 
a.e.) 

Formulation Rhinella 
arenarum 

Embryos 20±2 Renewal 24 4.00 Active 
ingredient 

Aronzon et al 
(2011) 

79 

94757 2,4-D (79.7
g/100
cm3 
a.e.) 

Formulation Rhinella 
arenarum 

Embryos 20±2 Renewal 24 5.17 Active 
ingredient 

Aronzon et al 
(2011) 

80 

1929733 2,4-D 62.5 Technical Bufo 
woodhousei 
fowleri 

Tadpoles 15 Static 24 >10 Active 
ingredient 

Mayer and 
Ellersieck 
(1986) 

82 

94757 2,4-D 99 Technical Rhinella 
arenarum 

Tadpoles 20±2 Renewal 24 15.94 Active 
ingredient 

Aronzon et al 
(2011) 

83 

94757 2,4-D (79.7
g/100
cm3 
a.e.) 

Formulation Rhinella 
arenarum 

Tadpoles 20±2 Renewal 24 3.88 Active 
ingredient 

Aronzon et al 
(2011) 

84 

94757 2,4-D 99 Technical Rhinella 
arenarum 

Tadpoles 20±2 Renewal 24 15.92 Active 
ingredient 

Aronzon et al 
(2011) 

85 
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CAS Pesticide name % 
a.i. 

Test material Species Stage Temp. 
 (°C) 

Test 
type 

Dura
tion 
(h) 

LC50 
(mg/L) 

LC50 
based on 

Reference Data 
line 

94757 2,4-D (79.7
g/100
cm3 
a.e.) 

Formulation Rhinella 
arenarum 

Tadpoles 20±2 Renewal 24 3.91 Active 
ingredient 

Aronzon et al 
(2011) 

86 

94804 2,4-D Butyl 79.7 Formulation Rhinella 
arenarum 

Tadpoles 20±1 Static 24 4 Active 
ingredient 

Perez-Coll and 
Herkovits 
(2006) 

87 

2008391 2,4-D-
dimethylammon
ium 

NR Technical Pseudacris 
triseriata 

Tadpoles 15.5±0.5 Static 24 100 Active 
ingredient 

Sanders 
(1970) 

103 

504245 4-
Aminopyridine 

NR Technical Rana 
sphenocephala 

Larvae 16 Static 24 7.2 Active 
ingredient 

Marking and 
Chandler 
(1981) 

104 

30560191 Acephate 90 Technical Rana clamitans Tadpoles 21±1 Static 24 6433 Active 
ingredient 

Lyons et al 
(1976) 

107 

15972608 Alachlor 43 Formulation Bufo 
americanus 

Larvae 22±1.0 Static 24 4.3 Active 
ingredient 

Howe et al. 
(1998) 

108 

15972608 Alachlor 43 Formulation Bufo 
americanus 

Larvae 22±1.0 Static 24 5.7 Active 
ingredient 

Howe et al. 
(1998) 

109 

15972608 Alachlor 43 Formulation Rana pipiens Larvae 22±1.0 Static 24 14.9 Active 
ingredient 

Howe et al. 
(1998) 

110 

15972608 Alachlor 43 Formulation Rana pipiens Larvae 22±1.0 Static 24 7.3 Active 
ingredient 

Howe et al. 
(1998) 

111 

309002 Aldrin NR Technical Rana 
hexadactyla 

Adults 27±2 Static 24 2.6 Active 
ingredient 

Joseph and 
Rao (1990) 

118 

309002 Aldrin 90 Technical Bufo 
woodhousei 
fowleri 

Tadpoles 16 Static 24 >0.18 Active 
ingredient 

Mayer and 
Ellersieck 
(1986) 

119 

309002 Aldrin NR Technical Bufo 
woodhousei 
fowleri 

Tadpoles 15.5±0.5 Static 24 2 Active 
ingredient 

Sanders 
(1970) 

120 

2032599 Aminocarb 75 Technical Rana clamitans Tadpoles 21±1 Static 24 247 Active 
ingredient 

Lyons et al 
(1976) 

133 
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CAS Pesticide name % 
a.i. 

Test material Species Stage Temp. 
 (°C) 

Test 
type 

Dura
tion 
(h) 

LC50 
(mg/L) 

LC50 
based on 

Reference Data 
line 

2032599 Aminocarb 75 Technical Rana clamitans Tadpoles 21±1 Static 24 234 Active 
ingredient 

Lyons et al 
(1976) 

134 

33089611 Amitraz 97.5 Technical 
(Analytical) 

Xenopus laevis Embryos 24 (23-
25) 

Static-
renewal 

24 5<LC50
<10 

Active 
ingredient 

Osano et al. 
(2002a) 

135 

1327533 Arsenous oxide NR Technical 
(Reagent 
grade) 

Rana 
hexadactyla 

Tadpoles 15 (13-
16) 

Renewal 24 0.368 Active 
ingredient 
(As) 

Khangarot et 
al (1985b) 

138 

1912249 Atrazine 40.8 Formulation Bufo 
americanus 

Larvae 22±1.0 Static 24 15.8 Active 
ingredient 

Howe et al. 
(1998) 

140 

1912249 Atrazine 40.8 Formulation Bufo 
americanus 

Larvae 22±1.0 Static 24 66.4 Active 
ingredient 

Howe et al. 
(1998) 

141 

1912249 Atrazine 40.8 Formulation Rana pipiens Larvae 22±1.0 Static 24 45.3 Active 
ingredient 

Howe et al. 
(1998) 

142 

1912249 Atrazine 40.8 Formulation Rana pipiens Larvae 22±1.0 Static 24 69.7 Active 
ingredient 

Howe et al. 
(1998) 

143 

1912249 Atrazine 98 Technical Rana 
catesbeiana 

Tadpoles 15 NR 24 >16 Active 
ingredient 

Wan et al 
(2006) 

144 

1912249 Atrazine 48.5 Formulation Rana 
catesbeiana 

Tadpoles 15 NR 24 >480 Formulati
on 

Wan et al 
(2006) 

145 

86500 Azinphos-
methyl 

23 Formulation Bufo viridis Tadpoles 23±1 Static 24 6.57 Active 
ingredient 

Yesilada et al 
(2006) 

146 

86500 Azinphos-
methyl 

93 Technical Bufo 
woodhousei 
fowleri 

Tadpoles 15 Static 24 0.71 Active 
ingredient 

Mayer and 
Ellersieck 
(1986) 

147 

86500 Azinphos-
methyl 

NR Technical Bufo 
woodhousei 
fowleri 

Tadpoles 15.5±0.5 Static 24 0.68 Active 
ingredient 

Sanders 
(1970) 

148 

86500 Azinphos-
methyl 

93 Technical Pseudacris 
triseriata 

Tadpoles 15 Static 24 >3.2 Active 
ingredient 

Mayer and 
Ellersieck 
(1986) 

149 

86500 Azinphos-
methyl 

23 Formulation Rana 
ridibunda 

Tadpoles 23±1 Static 24 7.18 Active 
ingredient 

Ozmen et al 
(1999) 

150 
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CAS Pesticide name % 
a.i. 

Test material Species Stage Temp. 
 (°C) 

Test 
type 

Dura
tion 
(h) 

LC50 
(mg/L) 

LC50 
based on 

Reference Data 
line 

23184669 Butachlor 50 Formulation Bufo 
melanostictus 

Tadpoles 21-27 Renewal 24 1.70 Formulati
on 

Geng et al 
(2005) 

168 

23184669 Butachlor 50 Formulation Microhyla 
ornata 

Tadpoles 21-27 Renewal 24 1.69 Formulati
on 

Geng et al 
(2005) 

169 

23184669 Butachlor 50 Formulation Microhyla 
ornata 

Tadpoles 23-27 Static-
renewal 

24 0.00168
5 

Active 
ingredient 

Xue et al 
(2005) 

170 

23184669 Butachlor 50 Formulation Polypedates 
megacephalus 

Tadpoles 21-27 Renewal 24 2.67 Formulati
on 

Geng et al 
(2005) 

171 

8001352 Camphechlor 100 Technical Bufo 
woodhousei 
fowleri 

Tadpoles 15 Static 24 0.56 Active 
ingredient 

Mayer and 
Ellersieck 
(1986) 

174 

8001352 Camphechlor NR Technical Bufo 
woodhousei 
fowleri 

Tadpoles 15.5±0.5 Static 24 0.6 Active 
ingredient 

Sanders 
(1970) 

175 

8001352 Camphechlor 100 Technical Pseudacris 
triseriata 

Tadpoles 15 Static 24 5.6 Active 
ingredient 

Mayer and 
Ellersieck 
(1986) 

176 

8001352 Camphechlor NR Technical Pseudacris 
triseriata 

Tadpoles 15.5±0.5 Static 24 1.7 Active 
ingredient 

Sanders 
(1970) 

177 

63252 Carbaryl 100 Technical Xenopus laevis Embryos 18 Static 24 4.7 Active 
ingredient 

Elliott-Feeley 
and 
Armstrong 
(1982) 

179 

63252 Carbaryl 50 Formulation Rana tigrina NR NR Static 24 1.28 Active 
ingredient 

Marian et al 
(1983) 

180 

63252 Carbaryl 99.7 Technical Bufo boreas Tadpoles 22 Static 24 >21 Active 
ingredient 

Dwyer et al 
(1999) 

181 

63252 Carbaryl 97-99 Technical Bufo bufo Tadpoles 20±1 Static? 24 21.15 Active 
ingredient 

Marchal-
Segault (1976) 

182 

63252 Carbaryl 99.7 Technical Rana clamitans Tadpoles 27 Static 24 17.57 Active 
ingredient 

Boone and 
Bridges 
(1999) 

183 
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CAS Pesticide name % 
a.i. 

Test material Species Stage Temp. 
 (°C) 

Test 
type 

Dura
tion 
(h) 

LC50 
(mg/L) 

LC50 
based on 

Reference Data 
line 

63252 Carbaryl 99.7 Technical Rana clamitans Tadpoles 22 Static 24 22.55 Active 
ingredient 

Boone and 
Bridges 
(1999) 

184 

63252 Carbaryl 99.7 Technical Rana clamitans Tadpoles 17 Static 24 <30 Active 
ingredient 

Boone and 
Bridges 
(1999) 

185 

786196 Carbophenothio
n 

NR Technical Pseudacris 
triseriata 

Tadpoles 15.5±0.5 Static 24 0.1 Active 
ingredient 

Sanders 
(1970) 

190 

2921882 Chlorpyrifos 40 Formulation Bufo bufo 
gargarizans 

Tadpoles 20.5-22.5 Renewal 24 3.63 Active 
ingredient 

Yin et al 
(2009) 

214 

2921882 Chlorpyrifos 99 Technical Rana boylii Tadpoles NR Static 24 3.005 Active 
ingredient 

Sparling and 
Fellers (2007) 

215 

7758987 Copper sulfate NR Technical 
(Reagent 
grade) 

Rana tigrina Larvae 26.5 (24-
27.5) 

Static 24 0.693 Active 
ingredient 
(Cu) 

Khangarot et 
al (1981) 

219 

7758987 Copper sulfate 25.5 Technical Bufo boreas Tadpoles 22 Static 24 0.16 Active 
ingredient 

Dwyer et al 
(1999) 

221 

7758987 Copper sulfate NR Technical Bufo 
melanostictus 

Tadpoles 31 (29-
34) 

Static 24 0.843 Active 
ingredient 
(Cu) 

Khangarot and 
Ray (1987) 

222 

7758987 Copper sulfate NR NR Microhyla 
ornata 

Tadpoles 25.5-26 Renewal 24 5.61 Active 
ingredient 

Rao and 
Madhyastha 
(1987) 

223 

7758987 Copper sulfate NR NR Microhyla 
ornata 

Tadpoles 25.5-26 Renewal 24 6.04 Active 
ingredient 

Rao and 
Madhyastha 
(1987) 

224 

7758987 Copper sulfate NR Technical 
(Reagent 
grade) 

Rana 
hexadactyla 

Tadpoles 15 (13-
17) 

Static 24 0.045 Active 
ingredient 
(Cu) 

Khangarot et 
al (1984) 

225 

52315078 Cypermethrin 10 Formulation Bufo 
melanostictus 

Tadpoles 20 Static 24 0.0182 Active 
ingredient 

Saha and 
Kaviraj (2008) 

234 

52315078 Cypermethrin 10 Formulation Bufo 
melanostictus 

Tadpoles 20 Static 24 0.0182 Active 
ingredient 

Saha and 
Kaviraj (2008) 

235 
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CAS Pesticide name % 
a.i. 

Test material Species Stage Temp. 
 (°C) 

Test 
type 

Dura
tion 
(h) 

LC50 
(mg/L) 

LC50 
based on 

Reference Data 
line 

52315078 Cypermethrin 25 Formulation Physalaemus 
biligonigerus 

Tadpoles 22±2 Static 24 1.012 Active 
ingredient 

Izaguirre et al 
(2000) 

236 

50293 DDT NR Technical Bufo bufo Tadpoles 20±1 Static? 24 1.00 Active 
ingredient 

Marchal-
Segault (1976) 

241 

50293 DDT 99 Technical Bufo 
woodhousei 
fowleri 

Tadpoles 16 Static 24 1.4 Active 
ingredient 

Mayer and 
Ellersieck 
(1986) 

242 

50293 DDT 99 Technical Bufo 
woodhousei 
fowleri 

Tadpoles 16 Static 24 2.2 Active 
ingredient 

Mayer and 
Ellersieck 
(1986) 

243 

50293 DDT 99 Technical Bufo 
woodhousei 
fowleri 

Tadpoles 16 Static 24 2.4 Active 
ingredient 

Mayer and 
Ellersieck 
(1986) 

244 

50293 DDT 99 Technical Bufo 
woodhousei 
fowleri 

Tadpoles 16 Static 24 5.3 Active 
ingredient 

Mayer and 
Ellersieck 
(1986) 

245 

50293 DDT 99 Technical Bufo 
woodhousei 
fowleri 

Tadpoles 16 Static 24 5.4 Active 
ingredient 

Mayer and 
Ellersieck 
(1986) 

246 

50293 DDT 99.9 Technical Bufo 
woodhousei 
fowleri 

Tadpoles 15.5±0.5 Static 24 2.4 Active 
ingredient 

Sanders 
(1970) 

247 

50293 DDT 99.9 Technical Bufo 
woodhousei 
fowleri 

Tadpoles 15.5±0.5 Static 24 5.3 Active 
ingredient 

Sanders 
(1970) 

248 

50293 DDT 99.9 Technical Bufo 
woodhousei 
fowleri 

Tadpoles 15.5±0.5 Static 24 5.4 Active 
ingredient 

Sanders 
(1970) 

249 

50293 DDT 99.9 Technical Bufo 
woodhousei 
fowleri 

Tadpoles 15.5±0.5 Static 24 2.2 Active 
ingredient 

Sanders 
(1970) 

250 
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CAS Pesticide name % 
a.i. 

Test material Species Stage Temp. 
 (°C) 

Test 
type 

Dura
tion 
(h) 

LC50 
(mg/L) 

LC50 
based on 

Reference Data 
line 

50293 DDT 99.9 Technical Bufo 
woodhousei 
fowleri 

Tadpoles 15.5±0.5 Static 24 1.4 Active 
ingredient 

Sanders 
(1970) 

251 

50293 DDT 99 Technical Pseudacris 
triseriata 

Tadpoles 15 Static 24 1.4 Active 
ingredient 

Mayer and 
Ellersieck 
(1986) 

252 

50293 DDT NR Technical Pseudacris 
triseriata 

Tadpoles 15.5±0.5 Static 24 1.4 Active 
ingredient 

Sanders 
(1970) 

253 

62737 Dichlorvos 80 Formulation Fejervarya 
multistriata 

Tadpoles 21-27 Renewal 24 57.38 Formulati
on 

Geng et al 
(2005) 

271 

62737 Dichlorvos 80 Formulation Microhyla 
ornata 

Tadpoles 21-27 Renewal 24 3.13 Formulati
on 

Geng et al 
(2005) 

272 

62737 Dichlorvos 80 Formulation Microhyla 
ornata 

Tadpoles 23-27 Static-
renewal 

24 0.00312
8 

Active 
ingredient 

Xue et al 
(2005) 

273 

62737 Dichlorvos 80 Formulation Polypedates 
megacephalus 

Tadpoles 21-27 Renewal 24 44.78 Formulati
on 

Geng et al 
(2005) 

274 

60571 Dieldrin 85 Technical Bufo 
woodhousei 
fowleri 

Tadpoles 15 Static 24 1.4 Active 
ingredient 

Mayer and 
Ellersieck 
(1986) 

276 

60571 Dieldrin NR Technical Bufo 
woodhousei 
fowleri 

Tadpoles 15.5±0.5 Static 24 1.1 Active 
ingredient 

Sanders 
(1970) 

277 

60571 Dieldrin 85 Technical Pseudacris 
triseriata 

Tadpoles 15 Static 24 0.23 Active 
ingredient 

Mayer and 
Ellersieck 
(1986) 

278 

60571 Dieldrin NR Technical Pseudacris 
triseriata 

Tadpoles 15.5±0.5 Static 24 0.23 Active 
ingredient 

Sanders 
(1970) 

279 

60515 Dimethoate 30 Formulation Rana 
cyanophlyctis 

Adults 23±0.2 Renewal 24 51.4 Active 
ingredient 

Mudgall and 
Patil (1987) 

280 

115297 Endosulfan 35 Formulation Bufo 
melanostictus 

Tadpoles 25±2 Static 24 0.057 Active 
ingredient 

Mithra and 
Abhik (2002) 

299 

115297 Endosulfan 35 Formulation Limnonectes 
limnocharis 

Tadpoles 25±2 Static 24 0.0066 Active 
ingredient 

Mithra and 
Abhik (2002) 

300 



 Amphibians and pesticides 
 

Supporting publications 2012:EN-343        228 
The present document has been produced and adopted by the bodies identified above as author(s). This task has been carried out exclusively by the author(s) in the context of a contract between the European Food 
Safety Authority and the author(s), awarded following a tender procedure. The present document is published complying with the transparency principle to which the Authority is subject. It may not be considered as an 
output adopted by the Authority. The European food Safety Authority reserves its rights, view and position as regards the issues addressed and the conclusions reached in the present document, without prejudice to the 
rights of the authors. 
 

CAS Pesticide name % 
a.i. 

Test material Species Stage Temp. 
 (°C) 

Test 
type 

Dura
tion 
(h) 

LC50 
(mg/L) 

LC50 
based on 

Reference Data 
line 

115297 Endosulfan 35 Formulation Microhyla 
ornata 

Tadpoles 25±2 Static 24 0.0025 Active 
ingredient 

Mithra and 
Abhik (2002) 

301 

115297 Endosulfan 90 Technical Rana tigrina Tadpoles 20±2 Static 24 0.0021 Active 
ingredient 

Gopal et al 
(1981) 

302 

145733 Endothal 53 Formulation Bufo 
woodhousei 
fowleri 

Tadpoles 15 Static 24 3.2 Active 
ingredient 

Mayer and 
Ellersieck 
(1986) 

303 

66330889 Endothal-
mono(N,N-
dimethylalkyla
mmonium), 
endothall 
mono(N,N-
dimethylalkyla
mine) 

NR Technical Bufo 
woodhousei 
fowleri 

Tadpoles 15.5±0.5 Static 24 3.2 Active 
ingredient 

Sanders 
(1970) 

304 

72208 Endrin 99 Technical Bufo 
woodhousei 
fowleri 

Tadpoles 15 Static 24 0.57 Active 
ingredient 

Mayer and 
Ellersieck 
(1986) 

305 

72208 Endrin NR Technical Bufo 
woodhousei 
fowleri 

Tadpoles 15.5±0.5 Static 24 0.57 Active 
ingredient 

Sanders 
(1970) 

306 

72208 Endrin 99 Technical Pseudacris 
triseriata 

Tadpoles 15 Static 24 0.29 Active 
ingredient 

Mayer and 
Ellersieck 
(1986) 

307 

72208 Endrin NR Technical Pseudacris 
triseriata 

Tadpoles 15.5±0.5 Static 24 0.29 Active 
ingredient 

Sanders 
(1970) 

308 

72208 Endrin 21.24 Formulation Rana 
temporaria 

Tadpoles 20 Static 24 0.1133 Active 
ingredient 

Wohlgemuth 
(1977) 

310 

72208 Endrin 21.24 Formulation Rana 
temporaria 

Tadpoles 20 Static 24 1.1375 Active 
ingredient 

Wohlgemuth 
(1977) 

311 

72208 Endrin 21.24 Formulation Rana 
temporaria 

Tadpoles 20 Static 24 0.1605 Active 
ingredient 

Wohlgemuth 
(1977) 

312 
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CAS Pesticide name % 
a.i. 

Test material Species Stage Temp. 
 (°C) 

Test 
type 

Dura
tion 
(h) 

LC50 
(mg/L) 

LC50 
based on 

Reference Data 
line 

72208 Endrin 21.24 Formulation Rana 
temporaria 

Tadpoles 20 Static 24 2.0086 Active 
ingredient 

Wohlgemuth 
(1977) 

313 

72208 Endrin 21.24 Formulation Rana 
temporaria 

Tadpoles 20 Static 24 0.2417 Active 
ingredient 

Wohlgemuth 
(1977) 

314 

72208 Endrin 21.24 Formulation Rana 
temporaria 

Tadpoles 20 Static 24 0.9886 Active 
ingredient 

Wohlgemuth 
(1977) 

315 

122145 Fenitrothion 97 Technical Xenopus laevis Embryos 30 Static 24 0.33 Active 
ingredient 

Elliott-Feeley 
and 
Armstrong 
(1982) 

318 

122145 Fenitrothion 97 Technical Xenopus laevis Embryos 18 Static 24 >10 Active 
ingredient 

Elliott-Feeley 
and 
Armstrong 
(1982) 

319 

122145 Fenitrothion 97 Technical Xenopus laevis Embryos 25 Static 24 >10 Active 
ingredient 

Elliott-Feeley 
and 
Armstrong 
(1982) 

320 

122145 Fenitrothion 97 Technical Rana clamitans Tadpoles 21±1 Static 24 9.9 Active 
ingredient 

Lyons et al 
(1976) 

321 

93721 Fenoprop NR Technical Bufo 
woodhousei 
fowleri 

Tadpoles 15.5±0.5 Static 24 22 Active 
ingredient 

Sanders 
(1970) 

325 

93721 Fenoprop NR Technical Pseudacris 
triseriata 

Tadpoles 15.5±0.5 Static 24 20 Active 
ingredient 

Sanders 
(1970) 

327 

55389 Fenthion 96.8-
97.2 

Technical Bufo bufo Tadpoles 20±1 Static? 24 2.35 Active 
ingredient 

Marchal-
Segault (1976) 

328 

58899 Gamma-HCH NR Technical Bufo 
woodhousei 
fowleri 

Tadpoles 15.5±0.5 Static 24 13 Active 
ingredient 

Sanders 
(1970) 

334 

58899 Gamma-HCH NR Technical Bufo 
woodhousei 
fowleri 

Tadpoles 15.5±0.5 Static 24 14 Active 
ingredient 

Sanders 
(1970) 

335 
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CAS Pesticide name % 
a.i. 

Test material Species Stage Temp. 
 (°C) 

Test 
type 

Dura
tion 
(h) 

LC50 
(mg/L) 

LC50 
based on 

Reference Data 
line 

58899 Gamma-HCH NR Technical Pseudacris 
triseriata 

Tadpoles 15.5±0.5 Static 24 4 Active 
ingredient 

Sanders 
(1970) 

336 

608731 Gamma-HCH, 
alpha-HCH, 
lindane 

41.5 Technical Bufo 
woodhousei 
fowleri 

Tadpoles 15 Static 24 13.2 Active 
ingredient 

Mayer and 
Ellersieck 
(1986) 

337 

608731 Gamma-HCH, 
alpha-HCH, 
lindane 

NR Technical Bufo 
woodhousei 
fowleri 

Tadpoles 15.5±0.5 Static 24 13 Active 
ingredient 

Sanders 
(1970) 

338 

58899 Gamma-HCH, 
lindane 

99 Technical Bufo 
woodhousei 
fowleri 

Tadpoles 15 Static 24 13.7 Active 
ingredient 

Mayer and 
Ellersieck 
(1986) 

339 

58899 Gamma-HCH, 
lindane 

99 Technical Pseudacris 
triseriata 

Tadpoles 15 Static 24 4 Active 
ingredient 

Mayer and 
Ellersieck 
(1986) 

340 

1071836 Glyphosate 96 Technical Crinia 
insignifera 

Adults 20±2 Renewal 24 89.6 Active 
ingredient 

Bidwell and 
Gorrie (1995) 

343 

1071836 Glyphosate 50.2 Formulation Bufo boreas Larvae 18 (room 
temp.) 

NR 24 2.66 Active 
ingredient 

King and 
Wagner 
(2010) 

344 

1071836 Glyphosate 50.2 Formulation Pseudacris 
regilla 

Larvae 18 (room 
temp.) 

NR 24 0.43 Active 
ingredient 

King and 
Wagner 
(2010) 

345 

1071836 Glyphosate 50.2 Formulation Rana cascadae Larvae 18 (room 
temp.) 

NR 24 2.11 Active 
ingredient 

King and 
Wagner 
(2010) 

346 

1071836 Glyphosate 50.2 Formulation Rana 
luteiventris 

Larvae 18 (room 
temp.) 

NR 24 1.65 Active 
ingredient 

King and 
Wagner 
(2010) 

347 

1071836 Glyphosate 96 Technical Litoria moorei Tadpoles 20±2 Renewal 24 127.0 Active 
ingredient 

Bidwell and 
Gorrie (1995) 

348 

1071836 Glyphosate NR Technical Litoria moorei Tadpoles 23.4-25.4 Static 24 88.6 Active 
ingredient 

Mann & 
Bidwell 
(1999) 

349 
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CAS Pesticide name % 
a.i. 

Test material Species Stage Temp. 
 (°C) 

Test 
type 

Dura
tion 
(h) 

LC50 
(mg/L) 

LC50 
based on 

Reference Data 
line 

1071836 Glyphosate 74.7 Formulation Rhinella 
arenarum 

Tadpoles 22 ± 2 Static 24 2.42 Active 
ingredient 

Lajmanovich 
et al (2011) 

350 

1071836 Glyphosate 48 Formulation Rhinella 
arenarum 

Tadpoles 22 ± 2 Static 24 38.76 Active 
ingredient 

Lajmanovich 
et al (2011) 

351 

1071836 Glyphosate 48 Formulation Rhinella 
arenarum 

Tadpoles 22 ± 2 Static 24 73.77 Active 
ingredient 

Lajmanovich 
et al (2011) 

352 

1071836 Glyphosate 48 Formulation Rhinella 
arenarum 

Tadpoles 22 ± 2 Static 24 77.52 Active 
ingredient 

Lajmanovich 
et al (2011) 

353 

38641940 Glyphosate 
isopropylamine 

36 Formulation Bufo 
Americanus 

Tadpoles 15±1 Static 24 4.2 Active 
ingredient 
(a.e.) 

Howe et al. 
(2004) 

354 

38641940 Glyphosate 
isopropylamine 

36 Formulation Bufo 
Americanus 

Tadpoles 15±1 Static 24 >8 Active 
ingredient 
(a.e.) 

Howe et al. 
(2004) 

355 

38641940 Glyphosate 
isopropylamine 

60.5 Technical Crinia 
insignifera 

Tadpoles 19.0-21.3 Static 24 >466 Active 
ingredient 

Mann & 
Bidwell 
(1999) 

356 

38641940 Glyphosate 
isopropylamine 

60.5 Technical Heleioporus 
eyrei 

Tadpoles 19.0-21.3 Static 24 >373 Active 
ingredient 

Mann & 
Bidwell 
(1999) 

357 

38641940 Glyphosate 
isopropylamine 

60.5 Technical Limnodynastes 
dorsalis 

Tadpoles 19.0-21.3 Static 24 >400 Active 
ingredient 

Mann & 
Bidwell 
(1999) 

358 

38641940 Glyphosate 
isopropylamine 

60.5 Technical Litoria moorei Tadpoles 23.4-25.4 Static 24 >343 Active 
ingredient 

Mann & 
Bidwell 
(1999) 

359 

38641940 Glyphosate 
isopropylamine 

36 Formulation Rana clamitans Tadpoles 20±1 Static 24 2.0 Active 
ingredient 
(a.e.) 

Howe et al. 
(2004) 

360 

38641940 Glyphosate 
isopropylamine 

36 Formulation Rana clamitans Tadpoles 20±1 Static 24 2.3 Active 
ingredient 
(a.e.) 

Howe et al. 
(2004) 

361 
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CAS Pesticide name % 
a.i. 

Test material Species Stage Temp. 
 (°C) 

Test 
type 

Dura
tion 
(h) 

LC50 
(mg/L) 

LC50 
based on 

Reference Data 
line 

38641940 Glyphosate 
isopropylamine 

36 Formulation Rana clamitans Tadpoles 20±1 Static 24 >8 Active 
ingredient 
(a.e.) 

Howe et al. 
(2004) 

362 

38641940 Glyphosate 
isopropylamine 

36 Formulation Rana clamitans Tadpoles 20±1 Static 24 9.0 Active 
ingredient 
(a.e.) 

Howe et al. 
(2004) 

363 

38641940 Glyphosate 
isopropylamine 

57 Technical Rana clamitans Tadpoles 20±1 Static 24 >17.9 Active 
ingredient 
(a.e.) 

Howe et al. 
(2004) 

364 

38641940 Glyphosate 
isopropylamine 

36 Formulation Rana clamitans Tadpoles 20±1 Static 24 >17.9 Active 
ingredient 
(a.e.) 

Howe et al. 
(2004) 

365 

38641940 Glyphosate 
isopropylamine 

36 Formulation Rana clamitans Tadpoles 20±1 Static 24 >17.9 Active 
ingredient 
(a.e.) 

Howe et al. 
(2004) 

366 

38641940 Glyphosate 
isopropylamine 

36 Formulation Rana pipiens Tadpoles 20±1 Static 24 3.7 Active 
ingredient 
(a.e.) 

Howe et al. 
(2004) 

367 

38641940 Glyphosate 
isopropylamine 

36 Formulation Rana pipiens Tadpoles 15±1 Static 24 >8 Active 
ingredient 
(a.e.) 

Howe et al. 
(2004) 

368 

38641940 Glyphosate 
isopropylamine 

36 Formulation Rana sylvatica Tadpoles 15±1 Static 24 5.6 Active 
ingredient 
(a.e.) 

Howe et al. 
(2004) 

369 

38641940 Glyphosate 
isopropylamine 

36 Formulation Rana sylvatica Tadpoles 15±1 Static 24 >8 Active 
ingredient 
(a.e.) 

Howe et al. 
(2004) 

370 

38641940 Glyphosate 
isopropylamine 

48 Formulation Scinax nasicus Tadpoles 22±2.0 Static-
renewal 

24 2.29 Active 
ingredient 
(calc) 

Lajmanovich 
et al. (2003a) 

371 

38641940 Glyphosate 
isopropylammo
nium 

36 Formulation Crinia 
insignifera 

Adults 20±2 Renewal 24 52.6 Active 
ingredient 

Bidwell and 
Gorrie (1995) 

372 
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CAS Pesticide name % 
a.i. 

Test material Species Stage Temp. 
 (°C) 

Test 
type 

Dura
tion 
(h) 

LC50 
(mg/L) 

LC50 
based on 

Reference Data 
line 

38641940 Glyphosate 
isopropylammo
nium 

36 Formulation Crinia 
insignifera 

Juvenile 20±2 Renewal 24 88.7 Active 
ingredient 

Bidwell and 
Gorrie (1995) 

373 

38641940 Glyphosate 
isopropylammo
nium 

36 Formulation Crinia 
insignifera 

Tadpoles 19.0-21.3 Static 24 3.6 Active 
ingredient 

Mann & 
Bidwell 
(1999) 

374 

38641940 Glyphosate 
isopropylammo
nium 

36 Formulation Crinia 
insignifera 

Tadpoles 19.0-21.3 Static 24 >494 Active 
ingredient 

Mann & 
Bidwell 
(1999) 

375 

38641940 Glyphosate 
isopropylammo
nium 

36 Formulation Heleioporus 
eyrei 

Tadpoles 19.0-21.3 Static 24 8.6 Active 
ingredient 

Mann & 
Bidwell 
(1999) 

376 

38641940 Glyphosate 
isopropylammo
nium 

36 Formulation Heleioporus 
eyrei 

Tadpoles 19.0-21.3 Static 24 >427 Active 
ingredient 

Mann & 
Bidwell 
(1999) 

377 

38641940 Glyphosate 
isopropylammo
nium 

36 Formulation Limnodynastes 
dorsalis 

Tadpoles 19.0-21.3 Static 24 4.6 Active 
ingredient 

Mann & 
Bidwell 
(1999) 

378 

38641940 Glyphosate 
isopropylammo
nium 

36 Formulation Limnodynastes 
dorsalis 

Tadpoles 19.0-21.3 Static 24 >400 Active 
ingredient 

Mann & 
Bidwell 
(1999) 

379 

38641940 Glyphosate 
isopropylammo
nium 

36 Formulation Litoria moorei Tadpoles 20±2 Renewal 24 12.7 Active 
ingredient 

Bidwell and 
Gorrie (1995) 

380 

38641940 Glyphosate 
isopropylammo
nium 

36 Formulation Litoria moorei Tadpoles 23.4-25.4 Static 24 3.1 Active 
ingredient 

Mann & 
Bidwell 
(1999) 

381 

38641940 Glyphosate 
isopropylammo
nium 

36 Formulation Litoria moorei Tadpoles 23.4-25.4 Static 24 333 Active 
ingredient 

Mann & 
Bidwell 
(1999) 

382 

81591813 Glyphosate 
trimesium 

48 Formulation Crinia 
insignifera 

Tadpoles 19.0-21.3 Static 24 13.1 Active 
ingredient 

Mann & 
Bidwell 
(1999) 

383 
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CAS Pesticide name % 
a.i. 

Test material Species Stage Temp. 
 (°C) 

Test 
type 

Dura
tion 
(h) 

LC50 
(mg/L) 

LC50 
based on 

Reference Data 
line 

81591813 Glyphosate 
trimesium 

48 Formulation Heleioporus 
eyrei 

Tadpoles 19.0-21.3 Static 24 16.6 Active 
ingredient 

Mann & 
Bidwell 
(1999) 

384 

81591813 Glyphosate 
trimesium 

48 Formulation Limnodynastes 
dorsalis 

Tadpoles 19.0-21.3 Static 24 14.7 Active 
ingredient 

Mann & 
Bidwell 
(1999) 

385 

81591813 Glyphosate 
trimesium 

48 Formulation Litoria moorei Tadpoles 23.4-25.4 Static 24 10.4 Active 
ingredient 

Mann & 
Bidwell 
(1999) 

386 

81591813 Glyphosate 
trimesium 

36 Formulation Rana clamitans Tadpoles 20±1 Static 24 >17.9 Active 
ingredient 
(a.e.) 

Howe et al. 
(2004) 

387 

76448 Heptachlor 99 Technical Bufo 
woodhousei 
fowleri 

Tadpoles 15 Static 24 0.844 Active 
ingredient 

Mayer and 
Ellersieck 
(1986) 

389 

76448 Heptachlor NR Technical Bufo 
woodhousei 
fowleri 

Tadpoles 15.5±0.5 Static 24 0.85 Active 
ingredient 

Sanders 
(1970) 

390 

13826141
3 

Imidacloprid >95 Technical Rana 
limnocharis 

Tadpoles 20±1 Renewal 24 235 Active 
ingredient 

Feng et al 
(2004) 

397 

13826141
3 

Imidacloprid >95 Technical Rana 
nigromaculata 

Tadpoles 20±1 Renewal 24 268 Active 
ingredient 

Feng et al 
(2004) 

398 

121755 Malathion 95 Technical Bufo 
woodhousei 
fowleri 

Tadpoles 15 Static 24 1.9 Active 
ingredient 

Mayer and 
Ellersieck 
(1986) 

407 

121755 Malathion NR Technical Bufo 
woodhousei 
fowleri 

Tadpoles 15.5±0.5 Static 24 1.9 Active 
ingredient 

Sanders 
(1970) 

408 

121755 Malathion 95 Technical Pseudacris 
triseriata 

Tadpoles 15 Static 24 0.56 Active 
ingredient 

Mayer and 
Ellersieck 
(1986) 

409 

121755 Malathion NR Technical Pseudacris 
triseriata 

Tadpoles 15.5±0.5 Static 24 0.56 Active 
ingredient 

Sanders 
(1970) 

410 
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CAS Pesticide name % 
a.i. 

Test material Species Stage Temp. 
 (°C) 

Test 
type 

Dura
tion 
(h) 

LC50 
(mg/L) 

LC50 
based on 

Reference Data 
line 

73250687 Mefenacet 99 Technical Silurana 
tropicalis 

Tadpoles 25±1 Renewal 24 3.06 Active 
ingredient 

Saka (2010) 433 

7487947 Mercuric 
chloride 

NR Technical Bufo 
melanostictus 

Tadpoles 31 (29-
34) 

Static 24 0.0528 Active 
ingredient 
(Hg) 

Khangarot and 
Ray (1987) 

439 

7487947 Mercuric 
chloride 

NR (Technical) Bufo 
melanostictus 

Tadpoles 22-24 Static 24 0.48 Active 
ingredient 

Paulose 
(1988) 

440 

7487947 Mercuric 
chloride 

NR NR Microhyla 
ornata 

Tadpoles 25.5-26 Renewal 24 2.04 Active 
ingredient 

Rao and 
Madhyastha 
(1987) 

441 

7487947 Mercuric 
chloride 

NR NR Microhyla 
ornata 

Tadpoles 25.5-26 Renewal 24 2.41 Active 
ingredient 

Rao and 
Madhyastha 
(1987) 

442 

7487947 Mercuric 
chloride 

NR (Technical) Rana breviceps Tadpoles 22-24 Static 24 0.65 Active 
ingredient 

Paulose 
(1988) 

443 

7487947 Mercuric 
chloride 

NR Technical 
(Reagent 
grade) 

Rana 
hexadactyla 

Tadpoles 15 (13-
16) 

Renewal 24 0.762 Active 
ingredient 
(Hg) 

Khangarot et 
al (1985b) 

444 

2032657 Methiocarb NR Technical Rana 
sphenocephala 

Larvae 16 Static 24 8.5 Active 
ingredient 

Marking and 
Chandler 
(1981) 

445 

72435 Methoxychlor 98 Technical Bufo 
woodhousei 
fowleri 

Tadpoles 15 Static 24 1 Active 
ingredient 

Mayer and 
Ellersieck 
(1986) 

449 

72435 Methoxychlor NR Technical Bufo 
woodhousei 
fowleri 

Tadpoles 15.5±0.5 Static 24 0.76 Active 
ingredient 

Sanders 
(1970) 

450 

72435 Methoxychlor 98 Technical Pseudacris 
triseriata 

Tadpoles 15 Static 24 0.442 Active 
ingredient 

Mayer and 
Ellersieck 
(1986) 

451 

72435 Methoxychlor NR Technical Pseudacris 
triseriata 

Tadpoles 15.5±0.5 Static 24 0.44 Active 
ingredient 

Sanders 
(1970) 

452 
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CAS Pesticide name % 
a.i. 

Test material Species Stage Temp. 
 (°C) 

Test 
type 

Dura
tion 
(h) 

LC50 
(mg/L) 

LC50 
based on 

Reference Data 
line 

51218452 Metolachlor 97.2 Technical Rana 
catesbeiana 

Tadpoles 15 NR 24 >25 Active 
ingredient 

Wan et al 
(2006) 

453 

7786347 Mevinphos 60 Technical Pseudacris 
triseriata 

Tadpoles 16 Static 24 >3.2 Active 
ingredient 

Mayer and 
Ellersieck 
(1986) 

455 

2212671 Molinate 98 Technical Bufo 
woodhousei 
fowleri 

Tadpoles 16 Static 24 33 Active 
ingredient 

Mayer and 
Ellersieck 
(1986) 

458 

2212671 Molinate NR Technical Bufo 
woodhousei 
fowleri 

Tadpoles 15.5±0.5 Static 24 33 Active 
ingredient 

Sanders 
(1970) 

459 

94804 NA NR Technical Rhinella 
arenarum 

Tadpoles 20±1 Static 24 0.12 Active 
ingredient 
(Cu) 

Perez-Coll and 
Herkovits 
(2006) 

460 

300765 Naled NR Technical Pseudacris 
triseriata 

Tadpoles 15.5±0.5 Static 24 2.2 Active 
ingredient 

Sanders 
(1970) 

465 

1420048 Niclosamide 70 Formulation Rana 
catesbeiana 

Tadpoles 28 Static 24 0.1386 Active 
ingredient 
(calc) 

Francis-Floyd 
et al (1997) 

467 

1420048 Niclosamide NR Formulation Rana 
catesbeiana 

Tadpoles 24±1 Static 24 0.17 Active 
ingredient 

Oliveira-Filho 
and 
Paumgartten 
(2000) 

468 

1420048 Niclosamide 70 Formulation Scaphiopus 
holbrookii 

Tadpoles 28 Static 24 0.1386 Active 
ingredient 
(calc) 

Francis-Floyd 
et al (1997) 

469 

76738620 Paclobutrazol 98.25 Technical Bufo bufo 
gargarizans 

Tadpoles 22±1 Renewal 24 15.6 Active 
ingredient 

Liu et al 
(1995) 

481 

76738620 Paclobutrazol 98.25 Technical Bufo bufo 
gargarizans 

Tadpoles 22±1 Renewal 24 15.6 Active 
ingredient 

Liu et al 
(1996) 

482 

4685147 Paraquat 99 Technical 
(Analytical 
grade) 

Xenopus laevis Embryos 24 (23-
25) 

Static-
renewal 

24 >10 Active 
ingredient 

Osano et al. 
(2002a) 

483 
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CAS Pesticide name % 
a.i. 

Test material Species Stage Temp. 
 (°C) 

Test 
type 

Dura
tion 
(h) 

LC50 
(mg/L) 

LC50 
based on 

Reference Data 
line 

1910425 Paraquat 
dichloride 

42 Technical Bufo 
woodhousei 
fowleri 

Tadpoles 16 Static 24 56 Active 
ingredient 

Mayer and 
Ellersieck 
(1986) 

494 

1910425 Paraquat 
dichloride 

NR Technical Bufo 
woodhousei 
fowleri 

Tadpoles 15.5±0.5 Static 24 54 Active 
ingredient 

Sanders 
(1970) 

495 

1910425 Paraquat 
dichloride 

42 Technical Pseudacris 
triseriata 

Tadpoles 16 Static 24 43 Active 
ingredient 

Mayer and 
Ellersieck 
(1986) 

496 

1910425 Paraquat 
dichloride 

NR Technical Pseudacris 
triseriata 

Tadpoles 15.5±0.5 Static 24 43 Active 
ingredient 

Sanders 
(1970) 

497 

1910425 Paraquat 
dichloride 

27.6 Formulation Scinax nasica Tadpoles 16±1 Static-
renewal 

24 38.96 Active 
ingredient 

Lajmanovich 
et al. (1998) 

498 

56382 Parathion 98.7 Technical Bufo 
woodhousei 
fowleri 

Tadpoles 15 Static 24 >1 Active 
ingredient 

Mayer and 
Ellersieck 
(1986) 

499 

56382 Parathion 98.7 Technical Pseudacris 
triseriata 

Tadpoles 15 Static 24 1.6 Active 
ingredient 

Mayer and 
Ellersieck 
(1986) 

500 

56382 Parathion NR Technical Pseudacris 
triseriata 

Tadpoles 15.5±0.5 Static 24 1.6 Active 
ingredient 

Sanders 
(1970) 

501 

298000 Parathion-
methyl, methyl 
parathion 

50 Formulation Rana 
cyanophlyctis 

Adults 23±0.2 Renewal 24 30.0 Active 
ingredient 

Mudgall and 
Patil (1987) 

502 

298000 Parathion-
methyl, methyl 
parathion 

50 Formulation Rana 
cyanophlyctis 

Adults 23±0.2 Renewal 24 37.0 Active 
ingredient 

Mudgall and 
Patil (1987) 

503 

298000 Parathion-
methyl, methyl 
parathion 

90 Technical Pseudacris 
triseriata 

Tadpoles 15 Static 24 7.6 Active 
ingredient 

Mayer and 
Ellersieck 
(1986) 

504 

298000 Parathion-
methyl, methyl 
parathion 

99 Technical Rana tigrina Tadpoles 20-21 Static 24 4.9 Active 
ingredient 

Luo et al 
(2003) 

507 
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CAS Pesticide name % 
a.i. 

Test material Species Stage Temp. 
 (°C) 

Test 
type 

Dura
tion 
(h) 

LC50 
(mg/L) 

LC50 
based on 

Reference Data 
line 

87865 Pentachlorophe
nol 

99 Technical Bufo boreas Tadpoles 22 Static 24 >0.42 Active 
ingredient 

Dwyer et al 
(1999) 

511 

52645531 Permethrin 95.2 Technical Bufo boreas Tadpoles 22 Static 24 >10 Active 
ingredient 

Dwyer et al 
(1999) 

519 

51036 Piperonyl 
butoxide 

100 Technical Pseudacris 
triseriata 

Tadpoles 15 Static 24 0.28 Active 
ingredient 

Mayer and 
Ellersieck 
(1986) 

526 

51036 Piperonyl 
butoxide 

NR Technical Pseudacris 
triseriata 

Tadpoles 15.5±0.5 Static 24 1.8 Active 
ingredient 

Sanders 
(1970) 

527 

23103982 Pirimicarb 50 Formulation Rhinella 
arenarum 

Tadpoles 25±1 Renewal 24 201.00 Active 
ingredient 

Candioti et al 
(2010) 

529 

23103982 Pirimicarb 50 Formulation Rhinella 
arenarum 

Tadpoles 25±1 Renewal 24 119.80 Active 
ingredient 

Candioti et al 
(2010) 

530 

- POEA 
(surfactant) 

71 Technical Rana clamitans Tadpoles 20±1 Static 24 2.4 Active 
ingredient 

Howe et al. 
(2004) 

531 

41198087 Profenofos 40 Formulation Rana spinosa Tadpoles 21±1 Renewal 24 1.59 Active 
ingredient 

Li et al (2010) 535 

122349 Simazine 89 Formulation Rana 
catesbeiana 

Tadpoles 15 NR 24 >2000 Formulati
on 

Wan et al 
(2006) 

554 

1014706 Simetryn 99.9 Technical Silurana 
tropicalis 

Tadpoles 25±1 Renewal 24 16.90 Active 
ingredient 

Saka (2010) 555 

131522 Sodium 
pentachlorophen
oxide 

90 Technical Ambystoma 
mexicanum 

Larvae 20±1 Renewal 24 0.38 Active 
ingredient 

Saka (2003) 557 

131522 Sodium 
pentachlorophen
oxide 

90 Technical Ambystoma 
mexicanum 

Larvae 20±1 Renewal 24 0.30 Active 
ingredient 

Saka (2003) 558 

131522 Sodium 
pentachlorophen
oxide 

90 Technical Ambystoma 
mexicanum 

Larvae 20±1 Renewal 24 0.27 Active 
ingredient 

Saka (2003) 559 

131522 Sodium 
pentachlorophen
oxide 

90 Technical Ambystoma 
mexicanum 

Larvae 20±1 Renewal 24 0.24 Active 
ingredient 

Saka (2003) 560 
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CAS Pesticide name % 
a.i. 

Test material Species Stage Temp. 
 (°C) 

Test 
type 

Dura
tion 
(h) 

LC50 
(mg/L) 

LC50 
based on 

Reference Data 
line 

131522 Sodium 
pentachlorophen
oxide 

90 Technical Ambystoma 
mexicanum 

Larvae 20±1 Renewal 24 0.19 Active 
ingredient 

Saka (2003) 561 

131522 Sodium 
pentachlorophen
oxide 

90 Technical Ambystoma 
mexicanum 

Larvae 20±1 Renewal 24 0.19 Active 
ingredient 

Saka (2003) 562 

131522 Sodium 
pentachlorophen
oxide 

90 Technical Ambystoma 
mexicanum 

Larvae 20±1 Renewal 24 0.20 Active 
ingredient 

Saka (2003) 563 

131522 Sodium 
pentachlorophen
oxide 

90 Technical Ambystoma 
mexicanum 

Larvae 20±1 Renewal 24 0.16 Active 
ingredient 

Saka (2003) 564 

131522 Sodium 
pentachlorophen
oxide 

90 Technical Ambystoma 
mexicanum 

Larvae 20±1 Renewal 24 0.24 Active 
ingredient 

Saka (2003) 565 

131522 Sodium 
pentachlorophen
oxide 

90 Technical Bufo japonicus 
formosus 

Larvae 20±1 Renewal 24 0.29 Active 
ingredient 

Saka (1999) 566 

131522 Sodium 
pentachlorophen
oxide 

90 Technical Bufo japonicus 
formosus 

Larvae 20±1 Renewal 24 0.17 Active 
ingredient 

Saka (1999) 567 

131522 Sodium 
pentachlorophen
oxide 

90 Technical Bufo japonicus 
formosus 

Larvae 20±1 Renewal 24 0.17 Active 
ingredient 

Saka (1999) 568 

131522 Sodium 
pentachlorophen
oxide 

90 Technical Cynops 
pyrrhogaster 

Larvae 20±1 Renewal 24 0.31 Active 
ingredient 

Saka (1999) 569 

131522 Sodium 
pentachlorophen
oxide 

90 Technical Cynops 
pyrrhogaster 

Larvae 20±1 Renewal 24 0.15 Active 
ingredient 

Saka (1999) 570 

131522 Sodium 
pentachlorophen
oxide 

90 Technical Cynops 
pyrrhogaster 

Larvae 20±1 Renewal 24 0.10 Active 
ingredient 

Saka (1999) 571 
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CAS Pesticide name % 
a.i. 

Test material Species Stage Temp. 
 (°C) 

Test 
type 

Dura
tion 
(h) 

LC50 
(mg/L) 

LC50 
based on 

Reference Data 
line 

131522 Sodium 
pentachlorophen
oxide 

90 Technical Hyla japonica Larvae 20±1 Renewal 24 0.22 Active 
ingredient 

Saka (1999) 572 

131522 Sodium 
pentachlorophen
oxide 

90 Technical Hyla japonica Larvae 20±1 Renewal 24 0.17 Active 
ingredient 

Saka (1999) 573 

131522 Sodium 
pentachlorophen
oxide 

90 Technical Hyla japonica Larvae 20±1 Renewal 24 0.26 Active 
ingredient 

Saka (1999) 574 

131522 Sodium 
pentachlorophen
oxide 

90 Technical Rana 
nigromaculata 

Larvae 20±1 Renewal 24 0.21 Active 
ingredient 

Saka (1999) 575 

131522 Sodium 
pentachlorophen
oxide 

90 Technical Rana 
nigromaculata 

Larvae 20±1 Renewal 24 0.12 Active 
ingredient 

Saka (1999) 576 

131522 Sodium 
pentachlorophen
oxide 

90 Technical Rana 
nigromaculata 

Larvae 20±1 Renewal 24 0.12 Active 
ingredient 

Saka (1999) 577 

131522 Sodium 
pentachlorophen
oxide 

90 Technical Rhacophorus 
arboreus 

Larvae 20±1 Renewal 24 0.29 Active 
ingredient 

Saka (1999) 578 

131522 Sodium 
pentachlorophen
oxide 

90 Technical Rhacophorus 
arboreus 

Larvae 20±1 Renewal 24 0.27 Active 
ingredient 

Saka (1999) 579 

131522 Sodium 
pentachlorophen
oxide 

90 Technical Xenopus laevis Larvae 20±1 Renewal 24 0.31 Active 
ingredient 

Saka (1999) 580 

131522 Sodium 
pentachlorophen
oxide 

90 Technical Xenopus laevis Larvae 20±1 Renewal 24 0.21 Active 
ingredient 

Saka (1999) 581 

131522 Sodium 
pentachlorophen
oxide 

90 Technical Xenopus laevis Larvae 20±1 Renewal 24 0.21 Active 
ingredient 

Saka (1999) 582 
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CAS Pesticide name % 
a.i. 

Test material Species Stage Temp. 
 (°C) 

Test 
type 

Dura
tion 
(h) 

LC50 
(mg/L) 

LC50 
based on 

Reference Data 
line 

131522 Sodium 
pentachlorophen
oxide 

90 Technical Xenopus laevis Larvae 20±1 Renewal 24 0.39 Active 
ingredient 

Saka (2003) 583 

131522 Sodium 
pentachlorophen
oxide 

90 Technical Xenopus laevis Larvae 20±1 Renewal 24 0.30 Active 
ingredient 

Saka (2003) 584 

131522 Sodium 
pentachlorophen
oxide 

90 Technical Xenopus laevis Larvae 20±1 Renewal 24 0.24 Active 
ingredient 

Saka (2003) 585 

131522 Sodium 
pentachlorophen
oxide 

90 Technical Xenopus laevis Larvae 20±1 Renewal 24 0.22 Active 
ingredient 

Saka (2003) 586 

131522 Sodium 
pentachlorophen
oxide 

90 Technical Xenopus laevis Larvae 20±1 Renewal 24 0.22 Active 
ingredient 

Saka (2003) 587 

131522 Sodium 
pentachlorophen
oxide 

90 Technical Xenopus laevis Larvae 20±1 Renewal 24 0.22 Active 
ingredient 

Saka (2003) 588 

131522 Sodium 
pentachlorophen
oxide 

90 Technical Xenopus laevis Larvae 20±1 Renewal 24 0.20 Active 
ingredient 

Saka (2003) 589 

131522 Sodium 
pentachlorophen
oxide 

90 Technical Xenopus laevis Larvae 20±1 Renewal 24 0.17 Active 
ingredient 

Saka (2003) 590 

131522 Sodium 
pentachlorophen
oxide 

90 Technical Xenopus laevis Larvae 20±1 Renewal 24 0.16 Active 
ingredient 

Saka (2003) 591 

131522 Sodium 
pentachlorophen
oxide 

90 Technical Xenopus laevis Larvae 20±1 Renewal 24 0.15 Active 
ingredient 

Saka (2003) 592 

131522 Sodium 
pentachlorophen
oxide 

90 Technical Xenopus laevis Larvae 20±1 Renewal 24 0.16 Active 
ingredient 

Saka (2003) 593 
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CAS Pesticide name % 
a.i. 

Test material Species Stage Temp. 
 (°C) 

Test 
type 

Dura
tion 
(h) 

LC50 
(mg/L) 

LC50 
based on 

Reference Data 
line 

131522 Sodium 
pentachlorophen
oxide 

90 Technical Xenopus laevis Larvae 20±1 Renewal 24 0.16 Active 
ingredient 

Saka (2003) 594 

131522 Sodium 
pentachlorophen
oxide 

90 Technical Xenopus laevis Larvae 20±1 Renewal 24 0.21 Active 
ingredient 

Saka (2003) 595 

131522 Sodium 
pentachlorophen
oxide 

NR Technical 
(Reagent 
grade) 

Rana 
hexadactyla 

Tadpoles 14 (12-
17) 

Static 24 0.058 Active 
ingredient 

Khangarot et 
al (1985c) 

598 

72548 TDE 99 Technical Bufo 
woodhousei 
fowleri 

Tadpoles 16 Static 24 0.709 Active 
ingredient 

Mayer and 
Ellersieck 
(1986) 

599 

72548 TDE NR Technical Bufo 
woodhousei 
fowleri 

Tadpoles 15.5±0.5 Static 24 0.7 Active 
ingredient 

Sanders 
(1970) 

600 

72548 TDE NR Technical Pseudacris 
triseriata 

Tadpoles 15.5±0.5 Static 24 0.61 Active 
ingredient 

Sanders 
(1970) 

601 

3383968 Temephos 5 Formulation Hynobius 
retardatus 

Larvae NR Static 24 3.97 Formulati
on 

Office of 
Pesticide 
Programs 
(2000) 

603 

3383968 Temephos 5 Formulation Rana 
chensinensis 

Larvae NR Static 24 4.18 Formulati
on 

Office of 
Pesticide 
Programs 
(2000) 

604 

28249776 Thiobencarb 50 Formulation Bufo japonicus 
formosus 

Larvae 20±1 Renewal 24 3.86 Active 
ingredient 

Saka (1999) 612 

28249776 Thiobencarb 50 Formulation Bufo japonicus 
formosus 

Larvae 20±1 Renewal 24 3.38 Active 
ingredient 

Saka (1999) 613 

28249776 Thiobencarb 50 Formulation Bufo japonicus 
formosus 

Larvae 20±1 Renewal 24 3.35 Active 
ingredient 

Saka (1999) 614 

28249776 Thiobencarb 50 Formulation Cynops 
pyrrhogaster 

Larvae 20±1 Renewal 24 5.11 Active 
ingredient 

Saka (1999) 615 
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CAS Pesticide name % 
a.i. 

Test material Species Stage Temp. 
 (°C) 

Test 
type 

Dura
tion 
(h) 

LC50 
(mg/L) 

LC50 
based on 

Reference Data 
line 

28249776 Thiobencarb 50 Formulation Cynops 
pyrrhogaster 

Larvae 20±1 Renewal 24 3.64 Active 
ingredient 

Saka (1999) 616 

28249776 Thiobencarb 50 Formulation Cynops 
pyrrhogaster 

Larvae 20±1 Renewal 24 5.00 Active 
ingredient 

Saka (1999) 617 

28249776 Thiobencarb 99 Technical Cynops 
pyrrhogaster 

Larvae 20±1 Renewal 24 4.23 Active 
ingredient 

Saka (1999) 618 

28249776 Thiobencarb 50 Formulation Hyla japonica Larvae 20±1 Renewal 24 5.24 Active 
ingredient 

Saka (1999) 619 

28249776 Thiobencarb 50 Formulation Hyla japonica Larvae 20±1 Renewal 24 4.12 Active 
ingredient 

Saka (1999) 620 

28249776 Thiobencarb 50 Formulation Hyla japonica Larvae 20±1 Renewal 24 3.81 Active 
ingredient 

Saka (1999) 621 

28249776 Thiobencarb 50 Formulation Rana 
nigromaculata 

Larvae 20±1 Renewal 24 3.73 Active 
ingredient 

Saka (1999) 622 

28249776 Thiobencarb 50 Formulation Rana 
nigromaculata 

Larvae 20±1 Renewal 24 3.18 Active 
ingredient 

Saka (1999) 623 

28249776 Thiobencarb 50 Formulation Rana 
nigromaculata 

Larvae 20±1 Renewal 24 3.59 Active 
ingredient 

Saka (1999) 624 

28249776 Thiobencarb 50 Formulation Rhacophorus 
arboreus 

Larvae 20±1 Renewal 24 6.22 Active 
ingredient 

Saka (1999) 625 

28249776 Thiobencarb 50 Formulation Rhacophorus 
arboreus 

Larvae 20±1 Renewal 24 3.99 Active 
ingredient 

Saka (1999) 626 

28249776 Thiobencarb 50 Formulation Xenopus laevis Larvae 20±1 Renewal 24 6.49 Active 
ingredient 

Saka (1999) 627 

28249776 Thiobencarb 50 Formulation Xenopus laevis Larvae 20±1 Renewal 24 4.05 Active 
ingredient 

Saka (1999) 628 

28249776 Thiobencarb 50 Formulation Xenopus laevis Larvae 20±1 Renewal 24 3.40 Active 
ingredient 

Saka (1999) 629 

28249776 Thiobencarb 99 Technical Xenopus laevis Larvae 20±1 Renewal 24 4.75 Active 
ingredient 

Saka (1999) 630 

28249776 Thiobencarb 98 Technical Silurana 
tropicalis 

Tadpoles 25±1 Renewal 24 1.77 Active 
ingredient 

Saka (2010) 631 
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CAS Pesticide name % 
a.i. 

Test material Species Stage Temp. 
 (°C) 

Test 
type 

Dura
tion 
(h) 

LC50 
(mg/L) 

LC50 
based on 

Reference Data 
line 

137268 Thiram 80 Formulation Xenopus laevis Tadpoles 20±0.5 NR 24 0.017 Active 
ingredient 

Seuge et al 
(1983) 

632 

137268 Thiram 80 Formulation Xenopus laevis Tadpoles 20±0.5 NR 24 0.025 Active 
ingredient 

Seuge et al 
(1983) 

633 

78488 Tribufos 95 Technical Bufo 
woodhousei 
fowleri 

Tadpoles 15 Static 24 0.64 Active 
ingredient 

Mayer and 
Ellersieck 
(1986) 

634 

78488 Tribufos NR Technical Bufo 
woodhousei 
fowleri 

Tadpoles 15.5±0.5 Static 24 1.2 Active 
ingredient 

Sanders 
(1970) 

635 

1582098 Trifluralin 49 Formulation Bombina 
bombina 

Larvae 22±1 Renewal 24 42.1 Active 
ingredient 

Sayim (2010) 637 

1582098 Trifluralin NR Technical Bufo 
woodhousei 
fowleri 

Tadpoles 15.5±0.5 Static 24 0.18 Active 
ingredient 

Sanders 
(1970) 

638 

1582098 Trifuralin 95.9 Technical Bufo 
woodhousei 
fowleri 

Tadpoles 15 Static 24 0.18 Active 
ingredient 

Mayer and 
Ellersieck 
(1986) 

639 

1582098 Trifuralin 95.9 Technical Bufo 
woodhousei 
fowleri 

Tadpoles 15 Static 24 0.2 Active 
ingredient 

Mayer and 
Ellersieck 
(1986) 

640 
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J.  SELECTED 48H LC50 DATA 

Table 82:  48h LC50 data for amphibians. 

CAS Pesticide name % 
a.i. 

Test material Species Stage Temp. 
(°C) 

Test 
type 

Dura
tion 
(h) 

LC50 
(mg/L) 

LC50 
based on 

Reference Data 
line 

94757 2,4-D 99 Technical Rhinella 
arenarum 

Embryos 20±2 Renewal 48 10.18 Active 
ingredient 

Aronzon et al 
(2011) 

642 

94757 2,4-D (79.7
g/100
cm3 
a.e.) 

Formulation Rhinella 
arenarum 

Embryos 20±2 Renewal 48 3.83 Active 
ingredient 

Aronzon et al 
(2011) 

643 

94757 2,4-D 99 Technical Rhinella 
arenarum 

Tadpoles 20±2 Renewal 48 13.79 Active 
ingredient 

Aronzon et al 
(2011) 

645 

94757 2,4-D (79.7
g/100
cm3 
a.e.) 

Formulation Rhinella 
arenarum 

Tadpoles 20±2 Renewal 48 3.46 Active 
ingredient 

Aronzon et al 
(2011) 

646 

94804 2,4-D Butyl 79.7 Formulation Rhinella 
arenarum 

Tadpoles 20±1 Static 48 4 Active 
ingredient 

Perez-Coll and 
Herkovits 
(2006) 

647 

107131 Acrylonitrile NR Technical 
(Analytical 
grade) 

Bufo bufo 
gargarizans 

Tadpoles 21±1 Flow-
through 

48 13.41 Active 
ingredient 

Zhang et al 
(1996) 

655 

107131 Acrylonitrile NR Technical 
(Analytical 
grade) 

Bufo bufo 
gargarizans 

Tadpoles 21±1 Flow-
through 

48 15.07 Active 
ingredient 

Zhang et al 
(1996) 

656 

309002 Aldrin NR Technical Rana 
hexadactyla 

Adults 27±2 Static 48 2.4 Active 
ingredient 

Joseph and 
Rao (1990) 

657 

309002 Aldrin 90 Technical Bufo 
woodhousei 
fowleri 

Tadpoles 16 Static 48 0.148 Active 
ingredient 

Mayer and 
Ellersieck 
(1986) 

658 
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CAS Pesticide name % 
a.i. 

Test material Species Stage Temp. 
(°C) 

Test 
type 

Dura
tion 
(h) 

LC50 
(mg/L) 

LC50 
based on 

Reference Data 
line 

309002 Aldrin NR Technical Bufo 
woodhousei 
fowleri 

Tadpoles 15.5±0.5 Static 48 0.68 Active 
ingredient 

Sanders 
(1970) 

659 

2032599 Aminocarb 75 Technical Rana clamitans Tadpoles 21±1 Static 48 206 Active 
ingredient 

Lyons et al 
(1976) 

661 

33089611 Amitraz 97.5 Technical 
(Analytical) 

Xenopus laevis Embryos 24 (23-
25) 

Static-
renewal 

48 5<LC5
0<10 

Active 
ingredient 

Osano et al. 
(2002a) 

662 

1327533 Arsenous oxide NR Technical 
(Reagent 
grade) 

Rana 
hexadactyla 

Tadpoles 15 (13-
16) 

Renewal 48 0.27 Active 
ingredient 
(As) 

Khangarot et 
al (1985b) 

664 

1912249 Atrazine 98 Technical Rana 
catesbeiana 

Tadpoles 15 NR 48 >16 Active 
ingredient 

Wan et al 
(2006) 

670 

1912249 Atrazine 48.5 Formulation Rana 
catesbeiana 

Tadpoles 15 NR 48 >480 Formulatio
n 

Wan et al 
(2006) 

671 

86500 Azinphos-
methyl 

NR Technical Bufo 
woodhousei 
fowleri 

Tadpoles 15.5±0.5 Static 48 0.31 Active 
ingredient 

Sanders 
(1970) 

672 

23184669 Butachlor 50 Formulation Bufo 
melanostictus 

Tadpoles 21-27 Renewal 48 1.18 Formulatio
n 

Geng et al 
(2005) 

679 

23184669 Butachlor 50 Formulation Fejervarya 
multistriata 

Tadpoles 21-27 Renewal 48 1.46 Formulatio
n 

Geng et al 
(2005) 

680 

23184669 Butachlor 50 Formulation Microhyla 
ornata 

Tadpoles 21-27 Renewal 48 0.85 Formulatio
n 

Geng et al 
(2005) 

681 

23184669 Butachlor 50 Formulation Microhyla 
ornata 

Tadpoles 23-27 Static-
renewal 

48 0.0009
40 

Active 
ingredient 

Xue et al 
(2005) 

682 

23184669 Butachlor 50 Formulation Polypedates 
megacephalus 

Tadpoles 21-27 Renewal 48 2.62 Formulatio
n 

Geng et al 
(2005) 

683 

8001352 Camphechlor NR Technical Bufo 
woodhousei 
fowleri 

Tadpoles 15.5±0.5 Static 48 0.29 Active 
ingredient 

Sanders 
(1970) 

687 

8001352 Camphechlor NR Technical Pseudacris 
triseriata 

Tadpoles 15.5±0.5 Static 48 0.7 Active 
ingredient 

Sanders 
(1970) 

688 
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CAS Pesticide name % 
a.i. 

Test material Species Stage Temp. 
(°C) 

Test 
type 

Dura
tion 
(h) 

LC50 
(mg/L) 

LC50 
based on 

Reference Data 
line 

63252 Carbaryl 50 Formulation Rana tigrina NR NR Static 48 8.25 Active 
ingredient 

Marian et al 
(1983) 

691 

63252 Carbaryl 99.7 Technical Bufo boreas Tadpoles 22 Static 48 >21 Active 
ingredient 

Dwyer et al 
(1999) 

692 

63252 Carbaryl 97-99 Technical Bufo bufo Tadpoles 20±1 Static? 48 19.50 Active 
ingredient 

Marchal-
Segault (1976) 

693 

63252 Carbaryl NR Formulation Bufo marinus Tadpoles NR Static 48 >5 Active 
ingredient 

Tejada et al 
(1994) 

695 

63252 Carbaryl 99.7 Technical Rana clamitans Tadpoles 27 Static 48 16.17 Active 
ingredient 

Boone and 
Bridges 
(1999) 

696 

63252 Carbaryl 99.7 Technical Rana clamitans Tadpoles 22 Static 48 21.76 Active 
ingredient 

Boone and 
Bridges 
(1999) 

697 

63252 Carbaryl 99.7 Technical Rana clamitans Tadpoles 17 Static 48 26.01 Active 
ingredient 

Boone and 
Bridges 
(1999) 

698 

786196 Carbophenothio
n 

NR Technical Pseudacris 
triseriata 

Tadpoles 15.5±0.5 Static 48 0.05 Active 
ingredient 

Sanders 
(1970) 

705 

2921882 Chlorpyrifos 40 Formulation Bufo bufo 
gargarizans 

Tadpoles 20.5-22.5 Renewal 48 1.17 Active 
ingredient 

Yin et al 
(2009) 

713 

2921882 Chlorpyrifos 40 Formulation Bufo 
melanostictus 

Tadpoles NR Static 48 0.59 Active 
ingredient 

Jayawardena 
et al (2011) 

714 

2921882 Chlorpyrifos 40 Formulation Polypedates 
cruciger 

Tadpoles NR Static 48 0.48 Active 
ingredient 

Jayawardena 
et al (2010) 

715 

1332407 Copper 
oxychloride 

99 Formulation Rana 
catesbeiana 

Tadpoles 22.7±0.9 Static 48 4.3 Active 
ingredient 

Ferreira et al 
(2004) 

719 

7758987 Copper sulfate NR Technical 
(Reagent 
grade) 

Rana tigrina Larvae 26.5 (24-
27.5) 

Static 48 0.47 Active 
ingredient 
(Cu) 

Khangarot et 
al (1981) 

720 

7758987 Copper sulfate NR Technical 
(Analytical) 

Xenopus laevis Larvae 20±1 Static 48 1.7 Active 
ingredient 

De Zwart and 
Slooff (1987) 

721 
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CAS Pesticide name % 
a.i. 

Test material Species Stage Temp. 
(°C) 

Test 
type 

Dura
tion 
(h) 

LC50 
(mg/L) 

LC50 
based on 

Reference Data 
line 

7758987 Copper sulfate 25.5 Technical Bufo boreas Tadpoles 22 Static 48 0.14 Active 
ingredient 

Dwyer et al 
(1999) 

722 

7758987 Copper sulfate NR Technical Bufo 
melanostictus 

Tadpoles 31 (29-
34) 

Static 48 0.446 Active 
ingredient 
(Cu) 

Khangarot and 
Ray (1987) 

723 

7758987 Copper sulfate NR Technical Lithobates 
catesbeianus 

Tadpoles 21±2 Renewal 48 9.49 Active 
ingredient 

Ossana et al 
(2010) 

724 

7758987 Copper sulfate NR NR Microhyla 
ornata 

Tadpoles 25.5-26 Renewal 48 5.31 Active 
ingredient 

Rao and 
Madhyastha 
(1987) 

725 

7758987 Copper sulfate NR NR Microhyla 
ornata 

Tadpoles 25.5-26 Renewal 48 5.74 Active 
ingredient 

Rao and 
Madhyastha 
(1987) 

726 

7758987 Copper sulfate NR Technical 
(Reagent 
grade) 

Rana 
hexadactyla 

Tadpoles 15 (13-
17) 

Renewal 48 0.042 Active 
ingredient 
(Cu) 

Khangarot et 
al (1984) 

727 

52315078 Cypermethrin 10 Formulation Bufo 
melanostictus 

Tadpoles 20 Static 48 0.0120 Active 
ingredient 

Saha and 
Kaviraj (2008) 

733 

52315078 Cypermethrin 10 Formulation Bufo 
melanostictus 

Tadpoles 20 Static 48 0.0120 Active 
ingredient 

Saha and 
Kaviraj (2008) 

734 

52315078 Cypermethrin 25 Formulation Physalaemus 
biligonigerus 

Tadpoles 22±2 Renewal 48 0.592 Active 
ingredient 

Izaguirre et al 
(2000) 

735 

50293 DDT NR Technical Bufo bufo Tadpoles 20±1 Static? 48 0.65 Active 
ingredient 

Marchal-
Segault (1976) 

740 

50293 DDT 99.9 Technical Bufo 
woodhousei 
fowleri 

Tadpoles 15.5±0.5 Static 48 1 Active 
ingredient 

Sanders 
(1970) 

742 

50293 DDT 99.9 Technical Bufo 
woodhousei 
fowleri 

Tadpoles 15.5±0.5 Static 48 1.8 Active 
ingredient 

Sanders 
(1970) 

743 

50293 DDT 99.9 Technical Bufo 
woodhousei 
fowleri 

Tadpoles 15.5±0.5 Static 48 1.3 Active 
ingredient 

Sanders 
(1970) 

744 
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CAS Pesticide name % 
a.i. 

Test material Species Stage Temp. 
(°C) 

Test 
type 

Dura
tion 
(h) 

LC50 
(mg/L) 

LC50 
based on 

Reference Data 
line 

50293 DDT 99.9 Technical Bufo 
woodhousei 
fowleri 

Tadpoles 15.5±0.5 Static 48 0.41 Active 
ingredient 

Sanders 
(1970) 

745 

50293 DDT 99.9 Technical Bufo 
woodhousei 
fowleri 

Tadpoles 15.5±0.5 Static 48 0.75 Active 
ingredient 

Sanders 
(1970) 

746 

50293 DDT NR Technical Pseudacris 
triseriata 

Tadpoles 15.5±0.5 Static 48 0.9 Active 
ingredient 

Sanders 
(1970) 

747 

52918635 Deltamethrin 99-
99.8 

Technical Rhinella 
arenarum 

NR 20±1 Renewal 48 0.0119 Active 
ingredient 

Salibian 
(1992) 

750 

52918635 Deltamethrin 99-
99.8 

Technical Rhinella 
arenarum 

NR 20±1 Renewal 48 0.0168 Active 
ingredient 

Salibian 
(1992) 

751 

62737 Dichlorvos 80 Formulation Bufo 
melanostictus 

Tadpoles 21-27 Renewal 48 78.93 Formulatio
n 

Geng et al 
(2005) 

762 

62737 Dichlorvos 80 Formulation Fejervarya 
multistriata 

Tadpoles 21-27 Renewal 48 21.27 Formulatio
n 

Geng et al 
(2005) 

763 

62737 Dichlorvos 80 Formulation Microhyla 
ornata 

Tadpoles 21-27 Renewal 48 1.58 Formulatio
n 

Geng et al 
(2005) 

764 

62737 Dichlorvos 80 Formulation Microhyla 
ornata 

Tadpoles 23-27 Static-
renewal 

48 0.0015
76 

Active 
ingredient 

Xue et al 
(2005) 

765 

62737 Dichlorvos 80 Formulation Polypedates 
megacephalus 

Tadpoles 21-27 Renewal 48 26.41 Formulatio
n 

Geng et al 
(2005) 

766 

60571 Dieldrin NR Technical Bufo 
woodhousei 
fowleri 

Tadpoles 15.5±0.5 Static 48 0.4 Active 
ingredient 

Sanders 
(1970) 

769 

60571 Dieldrin NR Technical Pseudacris 
triseriata 

Tadpoles 15.5±0.5 Static 48 0.22 Active 
ingredient 

Sanders 
(1970) 

770 

60515 Dimethoate 30 Formulation Rana 
cyanophlyctis 

Adults 23±0.2 Renewal 48 43.3 Active 
ingredient 

Mudgall and 
Patil (1987) 

773 

60515 Dimethoate 30 Formulation Rana 
cyanophlyctis 

Adults 23±0.2 Renewal 48 46.3 Active 
ingredient 

Mudgall and 
Patil (1987) 

774 

60515 Dimethoate 40 Formulation Bufo 
melanostictus 

Tadpoles NR Static 48 3.56 Active 
ingredient 

Jayawardena 
et al (2011) 

775 
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CAS Pesticide name % 
a.i. 

Test material Species Stage Temp. 
(°C) 

Test 
type 

Dura
tion 
(h) 

LC50 
(mg/L) 

LC50 
based on 

Reference Data 
line 

60515 Dimethoate 40 Formulation Polypedates 
cruciger 

Tadpoles NR Static 48 3.36 Active 
ingredient 

Jayawardena 
et al (2010) 

776 

115297 Endosulfan 35 Formulation Bufo 
melanostictus 

Tadpoles 25±2 Static 48 0.029 Active 
ingredient 

Mithra and 
Abhik (2002) 

789 

115297 Endosulfan 35 Formulation Limnonectes 
limnocharis 

Tadpoles 25±2 Static 48 0.004 Active 
ingredient 

Mithra and 
Abhik (2002) 

790 

115297 Endosulfan 35 Formulation Microhyla 
ornata 

Tadpoles 25±2 Static 48 0.0006 Active 
ingredient 

Mithra and 
Abhik (2002) 

791 

115297 Endosulfan 90 Technical Rana tigrina Tadpoles 20±2 Static 48 0.0020 Active 
ingredient 

Gopal et al 
(1981) 

794 

66330889 Endothal-
mono(N,N-
dimethylalkyla
mmonium), 
endothall 
mono(N,N-
dimethylalkyla
mine) 

NR Technical Bufo 
woodhousei 
fowleri 

Tadpoles 15.5±0.5 Static 48 1.8 Active 
ingredient 

Sanders 
(1970) 

795 

72208 Endrin NR Technical Bufo 
woodhousei 
fowleri 

Tadpoles 15.5±0.5 Static 48 0.46 Active 
ingredient 

Sanders 
(1970) 

797 

72208 Endrin NR Technical Pseudacris 
triseriata 

Tadpoles 15.5±0.5 Static 48 0.29 Active 
ingredient 

Sanders 
(1970) 

798 

72208 Endrin 21.24 Formulation Rana 
temporaria 

Tadpoles 20 Static 48 0.2268 Active 
ingredient 

Wohlgemuth 
(1977) 

800 

72208 Endrin 21.24 Formulation Rana 
temporaria 

Tadpoles 20 Static 48 0.0289 Active 
ingredient 

Wohlgemuth 
(1977) 

801 

72208 Endrin 21.24 Formulation Rana 
temporaria 

Tadpoles 20 Static 48 0.0396 Active 
ingredient 

Wohlgemuth 
(1977) 

802 

72208 Endrin 21.24 Formulation Rana 
temporaria 

Tadpoles 20 Static 48 0.6149 Active 
ingredient 

Wohlgemuth 
(1977) 

803 

72208 Endrin 21.24 Formulation Rana 
temporaria 

Tadpoles 20 Static 48 0.7098 Active 
ingredient 

Wohlgemuth 
(1977) 

804 
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CAS Pesticide name % 
a.i. 

Test material Species Stage Temp. 
(°C) 

Test 
type 

Dura
tion 
(h) 

LC50 
(mg/L) 

LC50 
based on 

Reference Data 
line 

72208 Endrin 21.24 Formulation Rana 
temporaria 

Tadpoles 20 Static 48 0.074 Active 
ingredient 

Wohlgemuth 
(1977) 

805 

122145 Fenitrothion 97 Technical Rana clamitans Tadpoles 21±1 Static 48 7.8 Active 
ingredient 

Lyons et al 
(1976) 

809 

93721 Fenoprop NR Technical Bufo 
woodhousei 
fowleri 

Tadpoles 15.5±0.5 Static 48 20 Active 
ingredient 

Sanders 
(1970) 

815 

93721 Fenoprop NR Technical Pseudacris 
triseriata 

Tadpoles 15.5±0.5 Static 48 18 Active 
ingredient 

Sanders 
(1970) 

817 

55389 Fenthion 96.8-
97.2 

Technical Bufo bufo Tadpoles 20±1 Static? 48 2.10 Active 
ingredient 

Marchal-
Segault (1976) 

819 

58899 Gamma-HCH NR Technical Bufo 
woodhousei 
fowleri 

Tadpoles 15.5±0.5 Static 48 5.4 Active 
ingredient 

Sanders 
(1970) 

832 

58899 Gamma-HCH NR Technical Pseudacris 
triseriata 

Tadpoles 15.5±0.5 Static 48 3.8 Active 
ingredient 

Sanders 
(1970) 

833 

608731 Gamma-HCH, 
alpha-HCH, 
lindane 

NR Technical Bufo 
woodhousei 
fowleri 

Tadpoles 15.5±0.5 Static 48 7.1 Active 
ingredient 

Sanders 
(1970) 

834 

77182822 Glufosinate-
ammonium 

24.5 Formulation Spea 
bombifrons 

Tadpoles 22.28±0.
09 

Static? 48 3.55 Active 
ingredient 

Dinehart et al 
(2010) 

838 

77182822 Glufosinate-
ammonium 

24.5 Formulation Spea 
bombifrons 

Tadpoles 19.00±0.
04 

Static? 48 3.70 Active 
ingredient 

Dinehart et al 
(2010) 

839 

77182822 Glufosinate-
ammonium 

24.5 Formulation Spea 
multiplicata 

Tadpoles 22.28±0.
09 

Static? 48 5.55 Active 
ingredient 

Dinehart et al 
(2010) 

840 

77182822 Glufosinate-
ammonium 

24.5 Formulation Spea 
multiplicata 

Tadpoles 19.00±0.
04 

Static? 48 4.85 Active 
ingredient 

Dinehart et al 
(2010) 

841 

1071836 Glyphosate 96 Technical Crinia 
insignifera 

Adults 20±2 Renewal 48 83.6 Active 
ingredient 

Bidwell and 
Gorrie (1995) 

842 

1071836 Glyphosate 36 Formulation Bufo 
melanostictus 

Tadpoles NR Static 48 16.54 Active 
ingredient 

Jayawardena 
et al (2011) 

843 

1071836 Glyphosate 96 Technical Litoria moorei Tadpoles 20±2 Renewal 48 121.5 Active 
ingredient 

Bidwell and 
Gorrie (1995) 

844 
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CAS Pesticide name % 
a.i. 

Test material Species Stage Temp. 
(°C) 

Test 
type 

Dura
tion 
(h) 

LC50 
(mg/L) 

LC50 
based on 

Reference Data 
line 

1071836 Glyphosate NR Technical Litoria moorei Tadpoles 23.4-25.4 Static 48 81.2 Active 
ingredient 

Mann & 
Bidwell 
(1999) 

845 

1071836 Glyphosate 36 Formulation Polypedates 
cruciger 

Tadpoles NR Static 48 5.40 Active 
ingredient 

Jayawardena 
et al (2010) 

846 

1071836 Glyphosate 74.7 Formulation Rhinella 
arenarum 

Tadpoles 22 ± 2 Static 48 2.42 Active 
ingredient 

Lajmanovich 
et al (2011) 

847 

1071836 Glyphosate 48 Formulation Rhinella 
arenarum 

Tadpoles 22 ± 2 Static 48 38.76 Active 
ingredient 

Lajmanovich 
et al (2011) 

848 

1071836 Glyphosate 48 Formulation Rhinella 
arenarum 

Tadpoles 22 ± 2 Static 48 73.77 Active 
ingredient 

Lajmanovich 
et al (2011) 

849 

1071836 Glyphosate 48 Formulation Rhinella 
arenarum 

Tadpoles 22 ± 2 Static 48 77.52 Active 
ingredient 

Lajmanovich 
et al (2011) 

850 

1071836 Glyphosate 48.8 Formulation Spea 
bombifrons 

Tadpoles 22.28±0.
09 

Static? 48 2.03 Active 
ingredient 

Dinehart et al 
(2010) 

851 

1071836 Glyphosate 48.8 Formulation Spea 
bombifrons 

Tadpoles 19.00±0.
04 

Static? 48 1.85 Active 
ingredient 

Dinehart et al 
(2010) 

852 

1071836 Glyphosate 48.8 Formulation Spea 
multiplicata 

Tadpoles 22.28±0.
09 

Static? 48 2.30 Active 
ingredient 

Dinehart et al 
(2010) 

853 

1071836 Glyphosate 48.8 Formulation Spea 
multiplicata 

Tadpoles 19.00±0.
04 

Static? 48 2.11 Active 
ingredient 

Dinehart et al 
(2010) 

854 

38641940 Glyphosate 
isopropylamine 

60.5 Technical Crinia 
insignifera 

Tadpoles 19.0-21.3 Static 48 >466 Active 
ingredient 

Mann & 
Bidwell 
(1999) 

855 

38641940 Glyphosate 
isopropylamine 

60.5 Technical Heleioporus 
eyrei 

Tadpoles 19.0-21.3 Static 48 >373 Active 
ingredient 

Mann & 
Bidwell 
(1999) 

856 

38641940 Glyphosate 
isopropylamine 

60.5 Technical Limnodynastes 
dorsalis 

Tadpoles 19.0-21.3 Static 48 >400 Active 
ingredient 

Mann & 
Bidwell 
(1999) 

857 

38641940 Glyphosate 
isopropylamine 

60.5 Technical Litoria moorei Tadpoles 23.4-25.4 Static 48 >343 Active 
ingredient 

Mann & 
Bidwell 
(1999) 

858 
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CAS Pesticide name % 
a.i. 

Test material Species Stage Temp. 
(°C) 

Test 
type 

Dura
tion 
(h) 

LC50 
(mg/L) 

LC50 
based on 

Reference Data 
line 

38641940 Glyphosate 
isopropylamine 

48 Formulation Scinax nasicus Tadpoles 22±2.0 Static-
renewal 

48 1.59 Active 
ingredient 
(calc) 

Lajmanovich 
et al. (2003a) 

859 

38641940 Glyphosate 
isopropylammo
nium 

36 Formulation Crinia 
insignifera 

Adults 20±2 Renewal 48 49.4 Active 
ingredient 

Bidwell and 
Gorrie (1995) 

860 

38641940 Glyphosate 
isopropylammo
nium 

36 Formulation Crinia 
insignifera 

Juvenile 20±2 Renewal 48 51.8 Active 
ingredient 

Bidwell and 
Gorrie (1995) 

861 

38641940 Glyphosate 
isopropylammo
nium 

36 Formulation Crinia 
insignifera 

Tadpoles 19.0-21.3 Static 48 >494 Active 
ingredient 

Mann & 
Bidwell 
(1999) 

862 

38641940 Glyphosate 
isopropylammo
nium 

36 Formulation Heleioporus 
eyrei 

Tadpoles 19.0-21.3 Static 48 6.3 Active 
ingredient 

Mann & 
Bidwell 
(1999) 

863 

38641940 Glyphosate 
isopropylammo
nium 

36 Formulation Heleioporus 
eyrei 

Tadpoles 19.0-21.3 Static 48 >427 Active 
ingredient 

Mann & 
Bidwell 
(1999) 

864 

38641940 Glyphosate 
isopropylammo
nium 

36 Formulation Limnodynastes 
dorsalis 

Tadpoles 19.0-21.3 Static 48 3 Active 
ingredient 

Mann & 
Bidwell 
(1999) 

865 

38641940 Glyphosate 
isopropylammo
nium 

36 Formulation Limnodynastes 
dorsalis 

Tadpoles 19.0-21.3 Static 48 >400 Active 
ingredient 

Mann & 
Bidwell 
(1999) 

866 

38641940 Glyphosate 
isopropylammo
nium 

36 Formulation Litoria moorei Tadpoles 20±2 Renewal 48 11.6 Active 
ingredient 

Bidwell and 
Gorrie (1995) 

867 

38641940 Glyphosate 
isopropylammo
nium 

36 Formulation Litoria moorei Tadpoles 23.4-25.4 Static 48 2.9 Active 
ingredient 

Mann & 
Bidwell 
(1999) 

868 

38641940 Glyphosate 
isopropylammo
nium 

36 Formulation Litoria moorei Tadpoles 23.4-25.4 Static 48 328 Active 
ingredient 

Mann & 
Bidwell 
(1999) 

869 



 Amphibians and pesticides 
 

Supporting publications 2012:EN-343        254 
The present document has been produced and adopted by the bodies identified above as author(s). This task has been carried out exclusively by the author(s) in the context of a contract between the European Food 
Safety Authority and the author(s), awarded following a tender procedure. The present document is published complying with the transparency principle to which the Authority is subject. It may not be considered as an 
output adopted by the Authority. The European food Safety Authority reserves its rights, view and position as regards the issues addressed and the conclusions reached in the present document, without prejudice to the 
rights of the authors. 
 

CAS Pesticide name % 
a.i. 

Test material Species Stage Temp. 
(°C) 

Test 
type 

Dura
tion 
(h) 

LC50 
(mg/L) 

LC50 
based on 

Reference Data 
line 

81591813 Glyphosate 
trimesium 

48 Formulation Crinia 
insignifera 

Tadpoles 19.0-21.3 Static 48 9 Active 
ingredient 

Mann & 
Bidwell 
(1999) 

870 

81591813 Glyphosate 
trimesium 

48 Formulation Heleioporus 
eyrei 

Tadpoles 19.0-21.3 Static 48 16.1 Active 
ingredient 

Mann & 
Bidwell 
(1999) 

871 

81591813 Glyphosate 
trimesium 

48 Formulation Limnodynastes 
dorsalis 

Tadpoles 19.0-21.3 Static 48 12 Active 
ingredient 

Mann & 
Bidwell 
(1999) 

872 

76448 Heptachlor NR Technical Bufo 
woodhousei 
fowleri 

Tadpoles 15.5±0.5 Static 48 0.76 Active 
ingredient 

Sanders 
(1970) 

873 

13826141
3 

Imidacloprid >95 Technical Rana 
limnocharis 

Tadpoles 20±1 Renewal 48 165 Active 
ingredient 

Feng et al 
(2004) 

875 

13826141
3 

Imidacloprid >95 Technical Rana 
nigromaculata 

Tadpoles 20±1 Renewal 48 219 Active 
ingredient 

Feng et al 
(2004) 

876 

121755 Malathion NR Formulation Bufo marinus Tadpoles NR Static 48 >5 Active 
ingredient 

Tejada et al 
(1994) 

889 

121755 Malathion NR Technical Bufo 
woodhousei 
fowleri 

Tadpoles 15.5±0.5 Static 48 0.5 Active 
ingredient 

Sanders 
(1970) 

890 

121755 Malathion NR Technical Pseudacris 
triseriata 

Tadpoles 15.5±0.5 Static 48 0.32 Active 
ingredient 

Sanders 
(1970) 

891 

121755 Malathion 100 Technical Rana palustris Tadpoles 16.57±0.
04 

Static 48 15.2-
17.7 

Active 
ingredient 

Budischak et 
al (2009) 

894 

8018017 Mancozeb NR Formulation Bufo marinus Tadpoles NR Static 48 >5 Active 
ingredient 

Tejada et al 
(1994) 

896 

73250687 Mefenacet 99 Technical Silurana 
tropicalis 

Tadpoles 25±1 Renewal 48 2.95 Active 
ingredient 

Saka (2010) 900 

7487947 Mercuric 
chloride 

NR Technical 
(Analytical) 

Xenopus laevis Larvae 20±1 Static 48 0.1 Active 
ingredient 

De Zwart and 
Slooff (1987) 

904 
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CAS Pesticide name % 
a.i. 

Test material Species Stage Temp. 
(°C) 

Test 
type 

Dura
tion 
(h) 

LC50 
(mg/L) 

LC50 
based on 

Reference Data 
line 

7487947 Mercuric 
chloride 

NR (Technical) Ambystoma 
mexicanum 

Tadpoles 20±1 Static 48 0.4 Active 
ingredient 

Slooff and 
Baerselman 
(1980) 

907 

7487947 Mercuric 
chloride 

NR Technical Bufo 
melanostictus 

Tadpoles 31 (29-
34) 

Static 48 0.0456 Active 
ingredient 
(Hg) 

Khangarot and 
Ray (1987) 

908 

7487947 Mercuric 
chloride 

NR (Technical) Bufo 
melanostictus 

Tadpoles 22-24 Static 48 0.32 Active 
ingredient 

Paulose 
(1988) 

909 

7487947 Mercuric 
chloride 

NR NR Microhyla 
ornata 

Tadpoles 25.5-26 Renewal 48 1.68 Active 
ingredient 

Rao and 
Madhyastha 
(1987) 

910 

7487947 Mercuric 
chloride 

NR NR Microhyla 
ornata 

Tadpoles 25.5-26 Renewal 48 2.07 Active 
ingredient 

Rao and 
Madhyastha 
(1987) 

911 

7487947 Mercuric 
chloride 

NR (Technical) Rana breviceps Tadpoles 22-24 Static 48 0.45 Active 
ingredient 

Paulose 
(1988) 

912 

7487947 Mercuric 
chloride 

NR Technical 
(Reagent 
grade) 

Rana 
hexadactyla 

Tadpoles 15 (13-
16) 

Renewal 48 0.121 Active 
ingredient 
(Hg) 

Khangarot et 
al (1985b) 

913 

7487947 Mercuric 
chloride 

NR (Technical) Xenopus laevis Tadpoles 20±1 Static 48 0.1 Active 
ingredient 

Slooff and 
Baerselman 
(1980) 

914 

72435 Methoxychlor 98 Technical Bufo 
woodhousei 
fowleri 

Tadpoles 15 Static 48 0.1 Active 
ingredient 

Mayer and 
Ellersieck 
(1986) 

917 

72435 Methoxychlor NR Technical Bufo 
woodhousei 
fowleri 

Tadpoles 15.5±0.5 Static 48 0.11 Active 
ingredient 

Sanders 
(1970) 

918 

72435 Methoxychlor NR Technical Pseudacris 
triseriata 

Tadpoles 15.5±0.5 Static 48 0.42 Active 
ingredient 

Sanders 
(1970) 

919 

51218452 Metolachlor 97.2 Technical Rana 
catesbeiana 

Tadpoles 15 NR 48 17 Active 
ingredient 

Wan et al 
(2006) 

921 
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CAS Pesticide name % 
a.i. 

Test material Species Stage Temp. 
(°C) 

Test 
type 

Dura
tion 
(h) 

LC50 
(mg/L) 

LC50 
based on 

Reference Data 
line 

2212671 Molinate NR Technical Bufo 
woodhousei 
fowleri 

Tadpoles 15.5±0.5 Static 48 28 Active 
ingredient 

Sanders 
(1970) 

925 

6923224 Monocrotophos NR Formulation Bufo marinus Tadpoles NR Static 48 60.7 Active 
ingredient 

Tejada et al 
(1994) 

927 

94804 NA NR Technical Rhinella 
arenarum 

Tadpoles 20±1 Static 48 0.10 Active 
ingredient 
(Cu) 

Perez-Coll and 
Herkovits 
(2006) 

929 

300765 Naled NR Technical Pseudacris 
triseriata 

Tadpoles 15.5±0.5 Static 48 2 Active 
ingredient 

Sanders 
(1970) 

930 

1420048 Niclosamide NR Formulation Rana 
catesbeiana 

Tadpoles 24±1 Static 48 0.16 Active 
ingredient 

Oliveira-Filho 
and 
Paumgartten 
(2000) 

931 

76738620 Paclobutrazol 98.25 Technical Bufo bufo 
gargarizans 

Tadpoles 22±1 Renewal 48 14.4 Active 
ingredient 

Liu et al 
(1995) 

939 

76738620 Paclobutrazol 98.25 Technical Bufo bufo 
gargarizans 

Tadpoles 22±1 Renewal 48 14.4 Active 
ingredient 

Liu et al 
(1996) 

940 

4685147 Paraquat 99 Technical 
(Analytical 
grade) 

Xenopus laevis Embryos 24 (23-
25) 

Static-
renewal 

48 14.55 Active 
ingredient 

Osano et al. 
(2002a) 

941 

1910425 Paraquat 
dichloride 

NR Technical Bufo 
woodhousei 
fowleri 

Tadpoles 15.5±0.5 Static 48 25 Active 
ingredient 

Sanders 
(1970) 

946 

1910425 Paraquat 
dichloride 

NR Technical Pseudacris 
triseriata 

Tadpoles 15.5±0.5 Static 48 37 Active 
ingredient 

Sanders 
(1970) 

947 

1910425 Paraquat 
dichloride 

27.6 Formulation Scinax nasica Tadpoles 16±1 Static-
renewal 

48 29.97 Active 
ingredient 

Lajmanovich 
et al. (1998) 

948 

56382 Parathion NR Technical Pseudacris 
triseriata 

Tadpoles 15.5±0.5 Static 48 1.4 Active 
ingredient 

Sanders 
(1970) 

951 

298000 Parathion-
methyl, methyl 
parathion 

50 Formulation Rana 
cyanophlyctis 

Adults 23±0.2 Renewal 48 17.7 Active 
ingredient 

Mudgall and 
Patil (1987) 

953 
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CAS Pesticide name % 
a.i. 

Test material Species Stage Temp. 
(°C) 

Test 
type 

Dura
tion 
(h) 

LC50 
(mg/L) 

LC50 
based on 

Reference Data 
line 

298000 Parathion-
methyl, methyl 
parathion 

50 Formulation Rana 
cyanophlyctis 

Adults 23±0.2 Renewal 48 24.0 Active 
ingredient 

Mudgall and 
Patil (1987) 

954 

298000 Parathion-
methyl, methyl 
parathion 

NR Formulation Bufo marinus Tadpoles NR Static 48 5.0 Active 
ingredient 

Tejada et al 
(1994) 

955 

298000 Parathion-
methyl, methyl 
parathion 

99 Technical Rana 
limnocharis 

Tadpoles 20±1 Static 48 3.3 Active 
ingredient 

Zeng et al 
(2003) 

957 

298000 Parathion-
methyl, methyl 
parathion 

99 Technical Rana tigrina Tadpoles 20-21 Static 48 3.9 Active 
ingredient 

Luo et al 
(2003) 

959 

87865 Pentachlorophe
nol 

NR Technical Ambystoma 
mexicanum 

Adults NR Static 48 0.3 Active 
ingredient 

Office of 
Pesticide 
Programs 
(2000) 

960 

87865 Pentachlorophe
nol 

NR (Technical) Ambystoma 
mexicanum 

Tadpoles 20±1 Static 48 0.30 Active 
ingredient 

Slooff and 
Baerselman 
(1980) 

963 

87865 Pentachlorophe
nol 

99 Technical Bufo boreas Tadpoles 22 Static 48 0.54 Active 
ingredient 

Dwyer et al 
(1999) 

964 

87865 Pentachlorophe
nol 

NR (Technical) Xenopus laevis Tadpoles 20±1 Static 48 0.26 Active 
ingredient 

Slooff and 
Baerselman 
(1980) 

965 

52645531 Permethrin 95.2 Technical Bufo boreas Tadpoles 22 Static 48 >10 Active 
ingredient 

Dwyer et al 
(1999) 

974 

51036 Piperonyl 
butoxide 

NR Technical Pseudacris 
triseriata 

Tadpoles 15.5±0.5 Static 48 1.3 Active 
ingredient 

Sanders 
(1970) 

985 

23103982 Pirimicarb 50 Formulation Rhinella 
arenarum 

Tadpoles 25±1 Renewal 48 111.80 Active 
ingredient 

Candioti et al 
(2010) 

986 

23103982 Pirimicarb 50 Formulation Rhinella 
arenarum 

Tadpoles 25±1 Renewal 48 102.85 Active 
ingredient 

Candioti et al 
(2010) 

987 
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CAS Pesticide name % 
a.i. 

Test material Species Stage Temp. 
(°C) 

Test 
type 

Dura
tion 
(h) 

LC50 
(mg/L) 

LC50 
based on 

Reference Data 
line 

41198087 Profenofos 40 Formulation Rana spinosa Tadpoles 21±1 Renewal 48 1.14 Active 
ingredient 

Li et al (2010) 991 

709988 Propanil 43.5 Formulation Xenopus laevis NR 25±1 Static 48 8.13 Active 
ingredient 

Moore et al 
(1998) 

996 

709988 Propanil 43.5 Formulation Xenopus laevis NR 25±1 Static 48 8.15 Active 
ingredient 

Moore et al 
(1998) 

997 

709988 Propanil 43.5 Formulation Xenopus laevis NR 25±1 Static 48 8.23 Active 
ingredient 

Moore et al 
(1998) 

998 

709988 Propanil 36 Formulation Bufo 
melanostictus 

Tadpoles NR Static 48 0.53 Active 
ingredient 

Jayawardena 
et al (2011) 

1000 

709988 Propanil 36 Formulation Polypedates 
cruciger 

Tadpoles NR Static 48 0.80 Active 
ingredient 

Jayawardena 
et al (2010) 

1001 

122349 Simazine 89 Formulation Rana 
catesbeiana 

Tadpoles 15 NR 48 >2000 Formulatio
n 

Wan et al 
(2006) 

1030 

1014706 Simetryn 99.9 Technical Silurana 
tropicalis 

Tadpoles 25±1 Renewal 48 10.68 Active 
ingredient 

Saka (2010) 1031 

131522 Sodium 
pentachlorophen
oxide 

90 Technical Ambystoma 
mexicanum 

Larvae 20±1 Renewal 48 0.23 Active 
ingredient 

Saka (2003) 1033 

131522 Sodium 
pentachlorophen
oxide 

90 Technical Ambystoma 
mexicanum 

Larvae 20±1 Renewal 48 0.21 Active 
ingredient 

Saka (2003) 1034 

131522 Sodium 
pentachlorophen
oxide 

90 Technical Ambystoma 
mexicanum 

Larvae 20±1 Renewal 48 0.26 Active 
ingredient 

Saka (2003) 1035 

131522 Sodium 
pentachlorophen
oxide 

90 Technical Ambystoma 
mexicanum 

Larvae 20±1 Renewal 48 0.21 Active 
ingredient 

Saka (2003) 1036 

131522 Sodium 
pentachlorophen
oxide 

90 Technical Ambystoma 
mexicanum 

Larvae 20±1 Renewal 48 0.19 Active 
ingredient 

Saka (2003) 1037 
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CAS Pesticide name % 
a.i. 

Test material Species Stage Temp. 
(°C) 

Test 
type 

Dura
tion 
(h) 

LC50 
(mg/L) 

LC50 
based on 

Reference Data 
line 

131522 Sodium 
pentachlorophen
oxide 

90 Technical Ambystoma 
mexicanum 

Larvae 20±1 Renewal 48 0.18 Active 
ingredient 

Saka (2003) 1038 

131522 Sodium 
pentachlorophen
oxide 

90 Technical Ambystoma 
mexicanum 

Larvae 20±1 Renewal 48 0.17 Active 
ingredient 

Saka (2003) 1039 

131522 Sodium 
pentachlorophen
oxide 

90 Technical Ambystoma 
mexicanum 

Larvae 20±1 Renewal 48 0.14 Active 
ingredient 

Saka (2003) 1040 

131522 Sodium 
pentachlorophen
oxide 

90 Technical Ambystoma 
mexicanum 

Larvae 20±1 Renewal 48 0.23 Active 
ingredient 

Saka (2003) 1041 

131522 Sodium 
pentachlorophen
oxide 

90 Technical Bufo japonicus 
formosus 

Larvae 20±1 Renewal 48 0.29 Active 
ingredient 

Saka (1999) 1042 

131522 Sodium 
pentachlorophen
oxide 

90 Technical Bufo japonicus 
formosus 

Larvae 20±1 Renewal 48 0.15 Active 
ingredient 

Saka (1999) 1043 

131522 Sodium 
pentachlorophen
oxide 

90 Technical Bufo japonicus 
formosus 

Larvae 20±1 Renewal 48 0.12 Active 
ingredient 

Saka (1999) 1044 

131522 Sodium 
pentachlorophen
oxide 

90 Technical Cynops 
pyrrhogaster 

Larvae 20±1 Renewal 48 0.27 Active 
ingredient 

Saka (1999) 1045 

131522 Sodium 
pentachlorophen
oxide 

90 Technical Cynops 
pyrrhogaster 

Larvae 20±1 Renewal 48 0.14 Active 
ingredient 

Saka (1999) 1046 

131522 Sodium 
pentachlorophen
oxide 

90 Technical Cynops 
pyrrhogaster 

Larvae 20±1 Renewal 48 0.10 Active 
ingredient 

Saka (1999) 1047 

131522 Sodium 
pentachlorophen
oxide 

90 Technical Hyla japonica Larvae 20±1 Renewal 48 0.18 Active 
ingredient 

Saka (1999) 1048 
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CAS Pesticide name % 
a.i. 

Test material Species Stage Temp. 
(°C) 

Test 
type 

Dura
tion 
(h) 

LC50 
(mg/L) 

LC50 
based on 

Reference Data 
line 

131522 Sodium 
pentachlorophen
oxide 

90 Technical Hyla japonica Larvae 20±1 Renewal 48 0.17 Active 
ingredient 

Saka (1999) 1049 

131522 Sodium 
pentachlorophen
oxide 

90 Technical Hyla japonica Larvae 20±1 Renewal 48 0.22 Active 
ingredient 

Saka (1999) 1050 

131522 Sodium 
pentachlorophen
oxide 

90 Technical Rana 
nigromaculata 

Larvae 20±1 Renewal 48 0.21 Active 
ingredient 

Saka (1999) 1051 

131522 Sodium 
pentachlorophen
oxide 

90 Technical Rana 
nigromaculata 

Larvae 20±1 Renewal 48 0.12 Active 
ingredient 

Saka (1999) 1052 

131522 Sodium 
pentachlorophen
oxide 

90 Technical Rana 
nigromaculata 

Larvae 20±1 Renewal 48 0.12 Active 
ingredient 

Saka (1999) 1053 

131522 Sodium 
pentachlorophen
oxide 

90 Technical Rhacophorus 
arboreus 

Larvae 20±1 Renewal 48 0.29 Active 
ingredient 

Saka (1999) 1054 

131522 Sodium 
pentachlorophen
oxide 

90 Technical Rhacophorus 
arboreus 

Larvae 20±1 Renewal 48 0.21 Active 
ingredient 

Saka (1999) 1055 

131522 Sodium 
pentachlorophen
oxide 

90 Technical Xenopus laevis Larvae 20±1 Renewal 48 0.26 Active 
ingredient 

Saka (1999) 1056 

131522 Sodium 
pentachlorophen
oxide 

90 Technical Xenopus laevis Larvae 20±1 Renewal 48 0.21 Active 
ingredient 

Saka (1999) 1057 

131522 Sodium 
pentachlorophen
oxide 

90 Technical Xenopus laevis Larvae 20±1 Renewal 48 0.17 Active 
ingredient 

Saka (1999) 1058 

131522 Sodium 
pentachlorophen
oxide 

90 Technical Xenopus laevis Larvae 20±1 Renewal 48 0.30 Active 
ingredient 

Saka (2003) 1059 
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CAS Pesticide name % 
a.i. 

Test material Species Stage Temp. 
(°C) 

Test 
type 

Dura
tion 
(h) 

LC50 
(mg/L) 

LC50 
based on 

Reference Data 
line 

131522 Sodium 
pentachlorophen
oxide 

90 Technical Xenopus laevis Larvae 20±1 Renewal 48 0.28 Active 
ingredient 

Saka (2003) 1060 

131522 Sodium 
pentachlorophen
oxide 

90 Technical Xenopus laevis Larvae 20±1 Renewal 48 0.24 Active 
ingredient 

Saka (2003) 1061 

131522 Sodium 
pentachlorophen
oxide 

90 Technical Xenopus laevis Larvae 20±1 Renewal 48 0.22 Active 
ingredient 

Saka (2003) 1062 

131522 Sodium 
pentachlorophen
oxide 

90 Technical Xenopus laevis Larvae 20±1 Renewal 48 0.22 Active 
ingredient 

Saka (2003) 1063 

131522 Sodium 
pentachlorophen
oxide 

90 Technical Xenopus laevis Larvae 20±1 Renewal 48 0.22 Active 
ingredient 

Saka (2003) 1064 

131522 Sodium 
pentachlorophen
oxide 

90 Technical Xenopus laevis Larvae 20±1 Renewal 48 0.18 Active 
ingredient 

Saka (2003) 1065 

131522 Sodium 
pentachlorophen
oxide 

90 Technical Xenopus laevis Larvae 20±1 Renewal 48 0.17 Active 
ingredient 

Saka (2003) 1066 

131522 Sodium 
pentachlorophen
oxide 

90 Technical Xenopus laevis Larvae 20±1 Renewal 48 0.16 Active 
ingredient 

Saka (2003) 1067 

131522 Sodium 
pentachlorophen
oxide 

90 Technical Xenopus laevis Larvae 20±1 Renewal 48 0.15 Active 
ingredient 

Saka (2003) 1068 

131522 Sodium 
pentachlorophen
oxide 

90 Technical Xenopus laevis Larvae 20±1 Renewal 48 0.16 Active 
ingredient 

Saka (2003) 1069 

131522 Sodium 
pentachlorophen
oxide 

90 Technical Xenopus laevis Larvae 20±1 Renewal 48 0.13 Active 
ingredient 

Saka (2003) 1070 
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CAS Pesticide name % 
a.i. 

Test material Species Stage Temp. 
(°C) 

Test 
type 

Dura
tion 
(h) 

LC50 
(mg/L) 

LC50 
based on 

Reference Data 
line 

131522 Sodium 
pentachlorophen
oxide 

90 Technical Xenopus laevis Larvae 20±1 Renewal 48 0.21 Active 
ingredient 

Saka (2003) 1071 

131522 Sodium 
pentachlorophen
oxide 

NR Technical 
(Reagent 
grade) 

Rana 
hexadactyla 

Tadpoles 14 (12-
17) 

Renewal 48 0.0376 Active 
ingredient 

Khangarot et 
al (1985c) 

1075 

72548 TDE NR Technical Bufo 
woodhousei 
fowleri 

Tadpoles 15.5±0.5 Static 48 0.32 Active 
ingredient 

Sanders 
(1970) 

1084 

72548 TDE NR Technical Pseudacris 
triseriata 

Tadpoles 15.5±0.5 Static 48 0.5 Active 
ingredient 

Sanders 
(1970) 

1085 

28249776 Thiobencarb 50 Formulation Bufo japonicus 
formosus 

Larvae 20±1 Renewal 48 2.74 Active 
ingredient 

Saka (1999) 1087 

28249776 Thiobencarb 50 Formulation Bufo japonicus 
formosus 

Larvae 20±1 Renewal 48 2.85 Active 
ingredient 

Saka (1999) 1088 

28249776 Thiobencarb 50 Formulation Bufo japonicus 
formosus 

Larvae 20±1 Renewal 48 2.54 Active 
ingredient 

Saka (1999) 1089 

28249776 Thiobencarb 50 Formulation Cynops 
pyrrhogaster 

Larvae 20±1 Renewal 48 4.16 Active 
ingredient 

Saka (1999) 1090 

28249776 Thiobencarb 50 Formulation Cynops 
pyrrhogaster 

Larvae 20±1 Renewal 48 3.53 Active 
ingredient 

Saka (1999) 1091 

28249776 Thiobencarb 50 Formulation Cynops 
pyrrhogaster 

Larvae 20±1 Renewal 48 4.43 Active 
ingredient 

Saka (1999) 1092 

28249776 Thiobencarb 99 Technical Cynops 
pyrrhogaster 

Larvae 20±1 Renewal 48 3.32 Active 
ingredient 

Saka (1999) 1093 

28249776 Thiobencarb 50 Formulation Hyla japonica Larvae 20±1 Renewal 48 3.77 Active 
ingredient 

Saka (1999) 1094 

28249776 Thiobencarb 50 Formulation Hyla japonica Larvae 20±1 Renewal 48 3.27 Active 
ingredient 

Saka (1999) 1095 

28249776 Thiobencarb 50 Formulation Hyla japonica Larvae 20±1 Renewal 48 3.20 Active 
ingredient 

Saka (1999) 1096 

28249776 Thiobencarb 50 Formulation Rana 
nigromaculata 

Larvae 20±1 Renewal 48 3.59 Active 
ingredient 

Saka (1999) 1097 
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CAS Pesticide name % 
a.i. 

Test material Species Stage Temp. 
(°C) 

Test 
type 

Dura
tion 
(h) 

LC50 
(mg/L) 

LC50 
based on 

Reference Data 
line 

28249776 Thiobencarb 50 Formulation Rana 
nigromaculata 

Larvae 20±1 Renewal 48 2.50 Active 
ingredient 

Saka (1999) 1098 

28249776 Thiobencarb 50 Formulation Rana 
nigromaculata 

Larvae 20±1 Renewal 48 2.50 Active 
ingredient 

Saka (1999) 1099 

28249776 Thiobencarb 50 Formulation Rhacophorus 
arboreus 

Larvae 20±1 Renewal 48 3.68 Active 
ingredient 

Saka (1999) 1100 

28249776 Thiobencarb 50 Formulation Rhacophorus 
arboreus 

Larvae 20±1 Renewal 48 3.11 Active 
ingredient 

Saka (1999) 1101 

28249776 Thiobencarb 50 Formulation Xenopus laevis Larvae 20±1 Renewal 48 3.81 Active 
ingredient 

Saka (1999) 1102 

28249776 Thiobencarb 50 Formulation Xenopus laevis Larvae 20±1 Renewal 48 2.92 Active 
ingredient 

Saka (1999) 1103 

28249776 Thiobencarb 50 Formulation Xenopus laevis Larvae 20±1 Renewal 48 2.37 Active 
ingredient 

Saka (1999) 1104 

28249776 Thiobencarb 99 Technical Xenopus laevis Larvae 20±1 Renewal 48 3.36 Active 
ingredient 

Saka (1999) 1105 

28249776 Thiobencarb 98 Technical Silurana 
tropicalis 

Tadpoles 25±1 Renewal 48 1.16 Active 
ingredient 

Saka (2010) 1108 

59669260 Thiodicarb NR Formulation Bufo marinus Tadpoles NR Static 48 >5 Active 
ingredient 

Tejada et al 
(1994) 

1111 

23564058 Thiophanate-
methyl 

96.2 Technical Triturus 
carnifex 

Adults NR NR 48 0.0096 Active 
ingredient 

Capaldo et al 
(2006) 

1114 

137268 Thiram 80 Formulation Xenopus laevis Tadpoles 20±0.5 NR 48 0.014 Active 
ingredient 

Seuge et al 
(1983) 

1115 

137268 Thiram 80 Formulation Xenopus laevis Tadpoles 20±0.5 NR 48 0.022 Active 
ingredient 

Seuge et al 
(1983) 

1116 

78488 Tribufos NR Technical Bufo 
woodhousei 
fowleri 

Tadpoles 15.5±0.5 Static 48 0.76 Active 
ingredient 

Sanders 
(1970) 

1118 

1582098 Trifluralin 50 Formulation Bombina 
bombina 

Larvae 22±1 Renewal 48 28.5 Active 
ingredient 

Sayim (2010) 1124 
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CAS Pesticide name % 
a.i. 

Test material Species Stage Temp. 
(°C) 

Test 
type 

Dura
tion 
(h) 

LC50 
(mg/L) 

LC50 
based on 

Reference Data 
line 

1582098 Trifluralin NR Technical Bufo 
woodhousei 
fowleri 

Tadpoles 15.5±0.5 Static 48 0.17 Active 
ingredient 

Sanders 
(1970) 

1126 
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K.  SELECTED 72H LC50 DATA 

Table 83:  72h LC50 data for amphibians. 

CAS Pesticide name % 
a.i. 

Test material Species Stage Temp.  
(°C) 

Test 
type 

Dura
tion 
(h) 

LC50 
(mg/L) 

LC50 
based on 

Reference Data 
line 

94757 2,4-D 99 Technical Rhinella 
arenarum 

Embryos 20±2 Renewal 72 9.55 Active 
ingredient 

Aronzon et al 
(2011) 

1135 

94757 2,4-D (79.7
g/100
cm3 
a.e.) 

Formulation Rhinella 
arenarum 

Embryos 20±2 Renewal 72 3.46 Active 
ingredient 

Aronzon et al 
(2011) 

1136 

94757 2,4-D 99 Technical Rhinella 
arenarum 

Tadpoles 20±2 Renewal 72 13.49 Active 
ingredient 

Aronzon et al 
(2011) 

1137 

94757 2,4-D (79.7
g/100
cm3 
a.e.) 

Formulation Rhinella 
arenarum 

Tadpoles 20±2 Renewal 72 3.01 Active 
ingredient 

Aronzon et al 
(2011) 

1138 

2032599 Aminocarb 75 Technical Rana clamitans Tadpoles 21±1 Static 72 161 Active 
ingredient 

Lyons et al 
(1976) 

1140 

33089611 Amitraz 97.5 Technical 
(Analytical) 

Xenopus laevis Embryos 24 (23-
25) 

Static-
renewal 

72 5<LC5
0<10 

Active 
ingredient 

Osano et al. 
(2002a) 

1141 

1327533 Arsenous oxide NR Technical 
(Reagent 
grade) 

Rana 
hexadactyla 

Tadpoles 15 (13-
16) 

Renewal 72 0.27 Active 
ingredient 
(As) 

Khangarot et 
al (1985b) 

1142 

1912249 Atrazine 98 Technical Rana 
catesbeiana 

Tadpoles 15 NR 72 >16 Active 
ingredient 

Wan et al 
(2006) 

1144 

1912249 Atrazine 48.5 Formulation Rana 
catesbeiana 

Tadpoles 15 NR 72 >480 Formulatio
n 

Wan et al 
(2006) 

1145 

23184669 Butachlor 50 Formulation Fejervarya 
multistriata 

Tadpoles 21-27 Renewal 72 1.36 Formulatio
n 

Geng et al 
(2005) 

1149 
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CAS Pesticide name % 
a.i. 

Test material Species Stage Temp.  
(°C) 

Test 
type 

Dura
tion 
(h) 

LC50 
(mg/L) 

LC50 
based on 

Reference Data 
line 

23184669 Butachlor 50 Formulation Microhyla 
ornata 

Tadpoles 21-27 Renewal 72 0.61 Formulatio
n 

Geng et al 
(2005) 

1150 

23184669 Butachlor 50 Formulation Polypedates 
megacephalus 

Tadpoles 21-27 Renewal 72 1.70 Formulatio
n 

Geng et al 
(2005) 

1151 

63252 Carbaryl 50 Formulation Rana tigrina NR NR Static 72 6.7 Active 
ingredient 

Marian et al 
(1983) 

1152 

63252 Carbaryl 99.7 Technical Bufo boreas Tadpoles 22 Static 72 >21 Active 
ingredient 

Dwyer et al 
(1999) 

1153 

63252 Carbaryl 97-99 Technical Bufo bufo Tadpoles 20±1 Static? 72 18.70 Active 
ingredient 

Marchal-
Segault (1976) 

1154 

63252 Carbaryl 99.7 Technical Rana clamitans Tadpoles 27 Static 72 14.88 Active 
ingredient 

Boone and 
Bridges 
(1999) 

1155 

63252 Carbaryl 99.7 Technical Rana clamitans Tadpoles 22 Static 72 20.02 Active 
ingredient 

Boone and 
Bridges 
(1999) 

1156 

63252 Carbaryl 99.7 Technical Rana clamitans Tadpoles 17 Static 72 24.8 Active 
ingredient 

Boone and 
Bridges 
(1999) 

1157 

2921882 Chlorpyrifos 40 Formulation Bufo bufo 
gargarizans 

Tadpoles 20.5-22.5 Renewal 72 0.82 Active 
ingredient 

Yin et al 
(2009) 

1163 

1332407 Copper 
oxychloride 

99 Formulation Rana 
catesbeiana 

Tadpoles 22.7±0.9 Static 72 2.8 Active 
ingredient 

Ferreira et al 
(2004) 

1165 

1332407 Copper 
oxychloride 

99 Formulation Rana 
catesbeiana 

Tadpoles 23.71±0.
35 

Static 72 13.45 Active 
ingredient 

Lombardi et al 
(2002) 

1166 

7758987 Copper sulfate NR Technical Bufo 
woodhousei 
fowleri 

Eggs 20-24 Renewal 72 35.99 Active 
ingredient 
(Cu) 

Birge and 
Black (1979) 

1167 

7758987 Copper sulfate NR Technical Gastrophryne 
carolinensis 

Eggs 20-24 Renewal 72 0.05 Active 
ingredient 
(Cu) 

Birge and 
Black (1979) 

1168 
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CAS Pesticide name % 
a.i. 

Test material Species Stage Temp.  
(°C) 

Test 
type 

Dura
tion 
(h) 

LC50 
(mg/L) 

LC50 
based on 

Reference Data 
line 

7758987 Copper sulfate NR Technical Hyla 
chrysoscelis 

Eggs 20-24 Renewal 72 0.06 Active 
ingredient 
(Cu) 

Birge and 
Black (1979) 

1169 

7758987 Copper sulfate NR (Technical) Rana pipiens Eggs 19.4 (SD 
1.2) 

Renewal 72 0.15 Active 
ingredient 
(Cu) 

Lande and 
Guttman 
(1973) 

1170 

7758987 Copper sulfate 25.5 Technical Bufo boreas Tadpoles 22 Static 72 0.14 Active 
ingredient 

Dwyer et al 
(1999) 

1171 

7758987 Copper sulfate NR Technical Lithobates 
catesbeianus 

Tadpoles 21±2 Renewal 72 6.89 Active 
ingredient 

Ossana et al 
(2010) 

1172 

7758987 Copper sulfate NR NR Microhyla 
ornata 

Tadpoles 25.5-26 Renewal 72 5.14 Active 
ingredient 

Rao and 
Madhyastha 
(1987) 

1173 

7758987 Copper sulfate NR NR Microhyla 
ornata 

Tadpoles 25.5-26 Renewal 72 5.54 Active 
ingredient 

Rao and 
Madhyastha 
(1987) 

1174 

7758987 Copper sulfate NR Technical 
(Reagent 
grade) 

Rana 
hexadactyla 

Tadpoles 15 (13-
17) 

Renewal 72 0.039 Active 
ingredient 
(Cu) 

Khangarot et 
al (1984) 

1175 

52315078 Cypermethrin 10 Formulation Bufo 
melanostictus 

Tadpoles 20 Static 72 0.0090 Active 
ingredient 

Saha and 
Kaviraj (2008) 

1179 

52315078 Cypermethrin 10 Formulation Bufo 
melanostictus 

Tadpoles 20 Static 72 0.0060 Active 
ingredient 

Saha and 
Kaviraj (2008) 

1180 

52315078 Cypermethrin 25 Formulation Physalaemus 
biligonigerus 

Tadpoles 22±2 Renewal 72 0.253 Active 
ingredient 

Izaguirre et al 
(2000) 

1181 

50293 DDT NR Technical Bufo bufo Tadpoles 20±1 Static? 72 0.40 Active 
ingredient 

Marchal-
Segault (1976) 

1182 

52918635 Deltamethrin 99-
99.8 

Technical Rhinella 
arenarum 

NR 20±1 Renewal 72 0.0120 Active 
ingredient 

Salibian 
(1992) 

1183 

52918635 Deltamethrin 99-
99.8 

Technical Rhinella 
arenarum 

NR 20±1 Renewal 72 0.0071 Active 
ingredient 

Salibian 
(1992) 

1184 

62737 Dichlorvos 80 Formulation Bufo 
melanostictus 

Tadpoles 21-27 Renewal 72 54.91 Formulatio
n 

Geng et al 
(2005) 

1186 
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CAS Pesticide name % 
a.i. 

Test material Species Stage Temp.  
(°C) 

Test 
type 

Dura
tion 
(h) 

LC50 
(mg/L) 

LC50 
based on 

Reference Data 
line 

62737 Dichlorvos 80 Formulation Fejervarya 
multistriata 

Tadpoles 21-27 Renewal 72 12.83 Formulatio
n 

Geng et al 
(2005) 

1187 

62737 Dichlorvos 80 Formulation Polypedates 
megacephalus 

Tadpoles 21-27 Renewal 72 17.45 Formulatio
n 

Geng et al 
(2005) 

1188 

60515 Dimethoate 30 Formulation Rana 
cyanophlyctis 

Adults 23±0.2 Renewal 72 39.0 Active 
ingredient 

Mudgall and 
Patil (1987) 

1189 

60515 Dimethoate 30 Formulation Rana 
cyanophlyctis 

Adults 23±0.2 Renewal 72 41.2 Active 
ingredient 

Mudgall and 
Patil (1987) 

1190 

115297 Endosulfan 35 Formulation Bufo 
melanostictus 

Tadpoles 25±2 Renewal 72 0.022 Active 
ingredient 

Mithra and 
Abhik (2002) 

1194 

115297 Endosulfan 35 Formulation Limnonectes 
limnocharis 

Tadpoles 25±2 Renewal 72 0.0014 Active 
ingredient 

Mithra and 
Abhik (2002) 

1195 

115297 Endosulfan 35 Formulation Microhyla 
ornata 

Tadpoles 25±2 Renewal 72 0.0002
5 

Active 
ingredient 

Mithra and 
Abhik (2002) 

1196 

72208 Endrin 21.24 Formulation Rana 
temporaria 

Tadpoles 20 Static 72 0.0147 Active 
ingredient 

Wohlgemuth 
(1977) 

1199 

72208 Endrin 21.24 Formulation Rana 
temporaria 

Tadpoles 20 Static 72 0.0172 Active 
ingredient 

Wohlgemuth 
(1977) 

1200 

72208 Endrin 21.24 Formulation Rana 
temporaria 

Tadpoles 20 Static 72 0.0243 Active 
ingredient 

Wohlgemuth 
(1977) 

1201 

72208 Endrin 21.24 Formulation Rana 
temporaria 

Tadpoles 20 Static 72 0.2875 Active 
ingredient 

Wohlgemuth 
(1977) 

1202 

72208 Endrin 21.24 Formulation Rana 
temporaria 

Tadpoles 20 Static 72 0.4253 Active 
ingredient 

Wohlgemuth 
(1977) 

1203 

72208 Endrin 21.24 Formulation Rana 
temporaria 

Tadpoles 20 Static 72 0.0505 Active 
ingredient 

Wohlgemuth 
(1977) 

1204 

122145 Fenitrothion 97 Technical Rana clamitans Tadpoles 21±1 Static 72 6.2 Active 
ingredient 

Lyons et al 
(1976) 

1206 

55389 Fenthion 96.8-
97.2 

Technical Bufo bufo Tadpoles 20±1 Static? 72 2.00 Active 
ingredient 

Marchal-
Segault (1976) 

1207 

1071836 Glyphosate 96 Technical Crinia 
insignifera 

Adults 20±2 Renewal 72 72.0 Active 
ingredient 

Bidwell and 
Gorrie (1995) 

1210 
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CAS Pesticide name % 
a.i. 

Test material Species Stage Temp.  
(°C) 

Test 
type 

Dura
tion 
(h) 

LC50 
(mg/L) 

LC50 
based on 

Reference Data 
line 

1071836 Glyphosate 96 Technical Litoria moorei Tadpoles 20±2 Renewal 72 116.0 Active 
ingredient 

Bidwell and 
Gorrie (1995) 

1211 

38641940 Glyphosate 
isopropylamine 

48 Formulation Scinax nasicus Tadpoles 22±2.0 Static-
renewal 

72 1.55 Active 
ingredient 
(calc) 

Lajmanovich 
et al. (2003a) 

1212 

38641940 Glyphosate 
isopropylammon
ium 

36 Formulation Crinia 
insignifera 

Adults 20±2 Renewal 72 44.2 Active 
ingredient 

Bidwell and 
Gorrie (1995) 

1213 

38641940 Glyphosate 
isopropylammon
ium 

36 Formulation Litoria moorei Tadpoles 20±2 Renewal 72 10.6 Active 
ingredient 

Bidwell and 
Gorrie (1995) 

1214 

13826141
3 

Imidacloprid >95 Technical Rana 
limnocharis 

Tadpoles 20±1 Renewal 72 116 Active 
ingredient 

Feng et al 
(2004) 

1215 

13826141
3 

Imidacloprid >95 Technical Rana 
nigromaculata 

Tadpoles 20±1 Renewal 72 177 Active 
ingredient 

Feng et al 
(2004) 

1216 

73250687 Mefenacet 99 Technical Silurana 
tropicalis 

Tadpoles 25±1 Renewal 72 2.79 Active 
ingredient 

Saka (2010) 1222 

7487947 Mercuric 
chloride 

NR NR Microhyla 
ornata 

Tadpoles 25.5-26 Renewal 72 1.19 Active 
ingredient 

Rao and 
Madhyastha 
(1987) 

1225 

7487947 Mercuric 
chloride 

NR NR Microhyla 
ornata 

Tadpoles 25.5-26 Renewal 72 1.74 Active 
ingredient 

Rao and 
Madhyastha 
(1987) 

1226 

7487947 Mercuric 
chloride 

NR Technical 
(Reagent 
grade) 

Rana 
hexadactyla 

Tadpoles 15 (13-
16) 

Renewal 72 0.068 Active 
ingredient 
(Hg) 

Khangarot et 
al (1985b) 

1227 

51218452 Metolachlor 97.2 Technical Rana 
catesbeiana 

Tadpoles 15 NR 72 16 Active 
ingredient 

Wan et al 
(2006) 

1228 

76738620 Paclobutrazol 98.25 Technical Bufo bufo 
gargarizans 

Tadpoles 22±1 Renewal 72 11 Active 
ingredient 

Liu et al 
(1995) 

1233 

76738620 Paclobutrazol 98.25 Technical Bufo bufo 
gargarizans 

Tadpoles 22±1 Renewal 72 11 Active 
ingredient 

Liu et al 
(1996) 

1234 
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CAS Pesticide name % 
a.i. 

Test material Species Stage Temp.  
(°C) 

Test 
type 

Dura
tion 
(h) 

LC50 
(mg/L) 

LC50 
based on 

Reference Data 
line 

4685147 Paraquat 99 Technical 
(Analytical 
grade) 

Xenopus laevis Embryos 24 (23-
25) 

Static-
renewal 

72 3.3 Active 
ingredient 

Osano et al. 
(2002a) 

1235 

1910425 Paraquat 
dichloride 

27.6 Formulation Scinax nasica Tadpoles 16±1 Static-
renewal 

72 24.95 Active 
ingredient 

Lajmanovich 
et al. (1998) 

1236 

298000 Parathion-
methyl, methyl 
parathion 

50 Formulation Rana 
cyanophlyctis 

Adults 23±0.2 Renewal 72 13.1 Active 
ingredient 

Mudgall and 
Patil (1987) 

1237 

298000 Parathion-
methyl, methyl 
parathion 

50 Formulation Rana 
cyanophlyctis 

Adults 23±0.2 Renewal 72 13.8 Active 
ingredient 

Mudgall and 
Patil (1987) 

1238 

298000 Parathion-
methyl, methyl 
parathion 

99 Technical Rana tigrina Tadpoles 20-21 Static 72 3.3 Active 
ingredient 

Luo et al 
(2003) 

1240 

87865 Pentachlorophen
ol 

99 Technical Bufo boreas Tadpoles 22 Static 72 0.52 Active 
ingredient 

Dwyer et al 
(1999) 

1241 

52645531 Permethrin 95.2 Technical Bufo boreas Tadpoles 22 Static 72 >10 Active 
ingredient 

Dwyer et al 
(1999) 

1242 

23103982 Pirimicarb 50 Formulation Rhinella 
arenarum 

Tadpoles 25±1 Renewal 72 111.80 Active 
ingredient 

Candioti et al 
(2010) 

1245 

23103982 Pirimicarb 50 Formulation Rhinella 
arenarum 

Tadpoles 25±1 Renewal 72 74.85 Active 
ingredient 

Candioti et al 
(2010) 

1246 

41198087 Profenofos 40 Formulation Rana spinosa Tadpoles 21±1 Renewal 72 0.77 Active 
ingredient 

Li et al (2010) 1248 

122349 Simazine 89 Formulation Rana 
catesbeiana 

Tadpoles 15 NR 72 2000 Formulatio
n 

Wan et al 
(2006) 

1253 

1014706 Simetryn 99.9 Technical Silurana 
tropicalis 

Tadpoles 25±1 Renewal 72 4.44 Active 
ingredient 

Saka (2010) 1254 

131522 Sodium 
pentachlorophen
oxide 

90 Technical Ambystoma 
mexicanum 

Larvae 20±1 Renewal 72 0.21 Active 
ingredient 

Saka (2003) 1255 
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CAS Pesticide name % 
a.i. 

Test material Species Stage Temp.  
(°C) 

Test 
type 

Dura
tion 
(h) 

LC50 
(mg/L) 

LC50 
based on 

Reference Data 
line 

131522 Sodium 
pentachlorophen
oxide 

90 Technical Ambystoma 
mexicanum 

Larvae 20±1 Renewal 72 0.21 Active 
ingredient 

Saka (2003) 1256 

131522 Sodium 
pentachlorophen
oxide 

90 Technical Ambystoma 
mexicanum 

Larvae 20±1 Renewal 72 0.23 Active 
ingredient 

Saka (2003) 1257 

131522 Sodium 
pentachlorophen
oxide 

90 Technical Ambystoma 
mexicanum 

Larvae 20±1 Renewal 72 0.14 Active 
ingredient 

Saka (2003) 1258 

131522 Sodium 
pentachlorophen
oxide 

90 Technical Ambystoma 
mexicanum 

Larvae 20±1 Renewal 72 0.19 Active 
ingredient 

Saka (2003) 1259 

131522 Sodium 
pentachlorophen
oxide 

90 Technical Ambystoma 
mexicanum 

Larvae 20±1 Renewal 72 0.18 Active 
ingredient 

Saka (2003) 1260 

131522 Sodium 
pentachlorophen
oxide 

90 Technical Ambystoma 
mexicanum 

Larvae 20±1 Renewal 72 0.17 Active 
ingredient 

Saka (2003) 1261 

131522 Sodium 
pentachlorophen
oxide 

90 Technical Ambystoma 
mexicanum 

Larvae 20±1 Renewal 72 0.14 Active 
ingredient 

Saka (2003) 1262 

131522 Sodium 
pentachlorophen
oxide 

90 Technical Ambystoma 
mexicanum 

Larvae 20±1 Renewal 72 0.21 Active 
ingredient 

Saka (2003) 1263 

131522 Sodium 
pentachlorophen
oxide 

90 Technical Bufo japonicus 
formosus 

Larvae 20±1 Renewal 72 0.24 Active 
ingredient 

Saka (1999) 1264 

131522 Sodium 
pentachlorophen
oxide 

90 Technical Bufo japonicus 
formosus 

Larvae 20±1 Renewal 72 0.15 Active 
ingredient 

Saka (1999) 1265 

131522 Sodium 
pentachlorophen
oxide 

90 Technical Bufo japonicus 
formosus 

Larvae 20±1 Renewal 72 0.12 Active 
ingredient 

Saka (1999) 1266 
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CAS Pesticide name % 
a.i. 

Test material Species Stage Temp.  
(°C) 

Test 
type 

Dura
tion 
(h) 

LC50 
(mg/L) 

LC50 
based on 

Reference Data 
line 

131522 Sodium 
pentachlorophen
oxide 

90 Technical Cynops 
pyrrhogaster 

Larvae 20±1 Renewal 72 0.26 Active 
ingredient 

Saka (1999) 1267 

131522 Sodium 
pentachlorophen
oxide 

90 Technical Cynops 
pyrrhogaster 

Larvae 20±1 Renewal 72 0.14 Active 
ingredient 

Saka (1999) 1268 

131522 Sodium 
pentachlorophen
oxide 

90 Technical Cynops 
pyrrhogaster 

Larvae 20±1 Renewal 72 0.09 Active 
ingredient 

Saka (1999) 1269 

131522 Sodium 
pentachlorophen
oxide 

90 Technical Hyla japonica Larvae 20±1 Renewal 72 0.17 Active 
ingredient 

Saka (1999) 1270 

131522 Sodium 
pentachlorophen
oxide 

90 Technical Hyla japonica Larvae 20±1 Renewal 72 0.16 Active 
ingredient 

Saka (1999) 1271 

131522 Sodium 
pentachlorophen
oxide 

90 Technical Hyla japonica Larvae 20±1 Renewal 72 0.22 Active 
ingredient 

Saka (1999) 1272 

131522 Sodium 
pentachlorophen
oxide 

90 Technical Rana 
nigromaculata 

Larvae 20±1 Renewal 72 0.21 Active 
ingredient 

Saka (1999) 1273 

131522 Sodium 
pentachlorophen
oxide 

90 Technical Rana 
nigromaculata 

Larvae 20±1 Renewal 72 0.12 Active 
ingredient 

Saka (1999) 1274 

131522 Sodium 
pentachlorophen
oxide 

90 Technical Rana 
nigromaculata 

Larvae 20±1 Renewal 72 0.12 Active 
ingredient 

Saka (1999) 1275 

131522 Sodium 
pentachlorophen
oxide 

90 Technical Rhacophorus 
arboreus 

Larvae 20±1 Renewal 72 0.29 Active 
ingredient 

Saka (1999) 1276 

131522 Sodium 
pentachlorophen
oxide 

90 Technical Rhacophorus 
arboreus 

Larvae 20±1 Renewal 72 0.21 Active 
ingredient 

Saka (1999) 1277 
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CAS Pesticide name % 
a.i. 

Test material Species Stage Temp.  
(°C) 

Test 
type 

Dura
tion 
(h) 

LC50 
(mg/L) 

LC50 
based on 

Reference Data 
line 

131522 Sodium 
pentachlorophen
oxide 

90 Technical Xenopus laevis Larvae 20±1 Renewal 72 0.26 Active 
ingredient 

Saka (1999) 1278 

131522 Sodium 
pentachlorophen
oxide 

90 Technical Xenopus laevis Larvae 20±1 Renewal 72 0.21 Active 
ingredient 

Saka (1999) 1279 

131522 Sodium 
pentachlorophen
oxide 

90 Technical Xenopus laevis Larvae 20±1 Renewal 72 0.17 Active 
ingredient 

Saka (1999) 1280 

131522 Sodium 
pentachlorophen
oxide 

90 Technical Xenopus laevis Larvae 20±1 Renewal 72 0.28 Active 
ingredient 

Saka (2003) 1281 

131522 Sodium 
pentachlorophen
oxide 

90 Technical Xenopus laevis Larvae 20±1 Renewal 72 0.28 Active 
ingredient 

Saka (2003) 1282 

131522 Sodium 
pentachlorophen
oxide 

90 Technical Xenopus laevis Larvae 20±1 Renewal 72 0.24 Active 
ingredient 

Saka (2003) 1283 

131522 Sodium 
pentachlorophen
oxide 

90 Technical Xenopus laevis Larvae 20±1 Renewal 72 0.22 Active 
ingredient 

Saka (2003) 1284 

131522 Sodium 
pentachlorophen
oxide 

90 Technical Xenopus laevis Larvae 20±1 Renewal 72 0.22 Active 
ingredient 

Saka (2003) 1285 

131522 Sodium 
pentachlorophen
oxide 

90 Technical Xenopus laevis Larvae 20±1 Renewal 72 0.18 Active 
ingredient 

Saka (2003) 1286 

131522 Sodium 
pentachlorophen
oxide 

90 Technical Xenopus laevis Larvae 20±1 Renewal 72 0.18 Active 
ingredient 

Saka (2003) 1287 

131522 Sodium 
pentachlorophen
oxide 

90 Technical Xenopus laevis Larvae 20±1 Renewal 72 0.17 Active 
ingredient 

Saka (2003) 1288 
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CAS Pesticide name % 
a.i. 

Test material Species Stage Temp.  
(°C) 

Test 
type 

Dura
tion 
(h) 

LC50 
(mg/L) 

LC50 
based on 

Reference Data 
line 

131522 Sodium 
pentachlorophen
oxide 

90 Technical Xenopus laevis Larvae 20±1 Renewal 72 0.16 Active 
ingredient 

Saka (2003) 1289 

131522 Sodium 
pentachlorophen
oxide 

90 Technical Xenopus laevis Larvae 20±1 Renewal 72 0.15 Active 
ingredient 

Saka (2003) 1290 

131522 Sodium 
pentachlorophen
oxide 

90 Technical Xenopus laevis Larvae 20±1 Renewal 72 0.14 Active 
ingredient 

Saka (2003) 1291 

131522 Sodium 
pentachlorophen
oxide 

90 Technical Xenopus laevis Larvae 20±1 Renewal 72 0.13 Active 
ingredient 

Saka (2003) 1292 

131522 Sodium 
pentachlorophen
oxide 

90 Technical Xenopus laevis Larvae 20±1 Renewal 72 0.17 Active 
ingredient 

Saka (2003) 1293 

131522 Sodium 
pentachlorophen
oxide 

NR Technical 
(Reagent 
grade) 

Rana 
hexadactyla 

Tadpoles 14 (12-
17) 

Renewal 72 0.0287 Active 
ingredient 

Khangarot et 
al (1985c) 

1295 

28249776 Thiobencarb 50 Formulation Bufo japonicus 
formosus 

Larvae 20±1 Renewal 72 2.10 Active 
ingredient 

Saka (1999) 1297 

28249776 Thiobencarb 50 Formulation Bufo japonicus 
formosus 

Larvae 20±1 Renewal 72 2.50 Active 
ingredient 

Saka (1999) 1298 

28249776 Thiobencarb 50 Formulation Bufo japonicus 
formosus 

Larvae 20±1 Renewal 72 2.28 Active 
ingredient 

Saka (1999) 1299 

28249776 Thiobencarb 50 Formulation Cynops 
pyrrhogaster 

Larvae 20±1 Renewal 72 4.16 Active 
ingredient 

Saka (1999) 1300 

28249776 Thiobencarb 50 Formulation Cynops 
pyrrhogaster 

Larvae 20±1 Renewal 72 3.24 Active 
ingredient 

Saka (1999) 1301 

28249776 Thiobencarb 50 Formulation Cynops 
pyrrhogaster 

Larvae 20±1 Renewal 72 3.24 Active 
ingredient 

Saka (1999) 1302 

28249776 Thiobencarb 99 Technical Cynops 
pyrrhogaster 

Larvae 20±1 Renewal 72 3.32 Active 
ingredient 

Saka (1999) 1303 



 Amphibians and pesticides 
 

Supporting publications 2012:EN-343        275 
The present document has been produced and adopted by the bodies identified above as author(s). This task has been carried out exclusively by the author(s) in the context of a contract between the European Food 
Safety Authority and the author(s), awarded following a tender procedure. The present document is published complying with the transparency principle to which the Authority is subject. It may not be considered as an 
output adopted by the Authority. The European food Safety Authority reserves its rights, view and position as regards the issues addressed and the conclusions reached in the present document, without prejudice to the 
rights of the authors. 
 

CAS Pesticide name % 
a.i. 

Test material Species Stage Temp.  
(°C) 

Test 
type 

Dura
tion 
(h) 

LC50 
(mg/L) 

LC50 
based on 

Reference Data 
line 

28249776 Thiobencarb 50 Formulation Hyla japonica Larvae 20±1 Renewal 72 2.50 Active 
ingredient 

Saka (1999) 1304 

28249776 Thiobencarb 50 Formulation Hyla japonica Larvae 20±1 Renewal 72 2.32 Active 
ingredient 

Saka (1999) 1305 

28249776 Thiobencarb 50 Formulation Hyla japonica Larvae 20±1 Renewal 72 2.72 Active 
ingredient 

Saka (1999) 1306 

28249776 Thiobencarb 50 Formulation Rana 
nigromaculata 

Larvae 20±1 Renewal 72 3.24 Active 
ingredient 

Saka (1999) 1307 

28249776 Thiobencarb 50 Formulation Rana 
nigromaculata 

Larvae 20±1 Renewal 72 2.10 Active 
ingredient 

Saka (1999) 1308 

28249776 Thiobencarb 50 Formulation Rana 
nigromaculata 

Larvae 20±1 Renewal 72 2.19 Active 
ingredient 

Saka (1999) 1309 

28249776 Thiobencarb 50 Formulation Rhacophorus 
arboreus 

Larvae 20±1 Renewal 72 2.39 Active 
ingredient 

Saka (1999) 1310 

28249776 Thiobencarb 50 Formulation Rhacophorus 
arboreus 

Larvae 20±1 Renewal 72 2.37 Active 
ingredient 

Saka (1999) 1311 

28249776 Thiobencarb 50 Formulation Xenopus laevis Larvae 20±1 Renewal 72 2.63 Active 
ingredient 

Saka (1999) 1312 

28249776 Thiobencarb 50 Formulation Xenopus laevis Larvae 20±1 Renewal 72 1.49 Active 
ingredient 

Saka (1999) 1313 

28249776 Thiobencarb 50 Formulation Xenopus laevis Larvae 20±1 Renewal 72 2.15 Active 
ingredient 

Saka (1999) 1314 

28249776 Thiobencarb 99 Technical Xenopus laevis Larvae 20±1 Renewal 72 2.34 Active 
ingredient 

Saka (1999) 1315 

28249776 Thiobencarb 98 Technical Silurana 
tropicalis 

Tadpoles 25±1 Renewal 72 0.85 Active 
ingredient 

Saka (2010) 1316 

137268 Thiram 80 Formulation Xenopus laevis Tadpoles 20±0.5 NR 72 0.013 Active 
ingredient 

Seuge et al 
(1983) 

1317 

137268 Thiram 80 Formulation Xenopus laevis Tadpoles 20±0.5 NR 72 0.021 Active 
ingredient 

Seuge et al 
(1983) 

1318 

1582098 Trifluralin 51 Formulation Bombina 
bombina 

Larvae 22±1 Renewal 72 21.6 Active 
ingredient 

Sayim (2010) 1321 
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CAS Pesticide name % 
a.i. 

Test material Species Stage Temp.  
(°C) 

Test 
type 

Dura
tion 
(h) 

LC50 
(mg/L) 

LC50 
based on 

Reference Data 
line 

639587 Triphenyltin 95 Technical Xenopus 
tropicalis 

Embryos 26±0.5 Renewal 72 0.0052
5 

Active 
ingredient 

Yu et al 
(2011) 

1322 
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L.  SELECTED LC50 DATA FOR ‘OTHER’ TIME PERIODS (NOT 24, 48, 72 OR 96H) 

Table 84:  LC50 data for ‘other’ time periods (not 24, 48, 72 or 96h). 

CAS Pesticide name % 
a.i. 

Test material Species Stage Temp. 
 (°C) 

Test 
type 

Dura
tion 
(h) 

LC50 
(mg/L) 

LC50 
based on 

Reference Data 
line 

7758987 Copper sulfate NR Technical? 
(unclear in 
source) 

Rana tigrina Tadpoles 30.5±2.3 Static 1.5 16.8 NR 
(‘Total’ 
in 
ECOTOX 
database) 

Kumar (1999) 2 

7487947 Mercuric 
chloride 

98 Technical Rana 
heckscheri 

Eggs 21±1 Static 3 1.43 Active 
ingredient 

Punzo (1993a) 9 

504245 4-
Aminopyridine 

NR Technical Rana 
sphenocephala 

Larvae 16 Static 6 >30 Active 
ingredient 

Marking and 
Chandler 
(1981) 

14 

63252 Carbaryl 99.7 Technical Bufo boreas Tadpoles 22 Static 6 >21 Active 
ingredient 

Dwyer et al 
(1999) 

17 

7758987 Copper sulfate 25.5 Technical Bufo boreas Tadpoles 22 Static 6 >0.3 Active 
ingredient 

Dwyer et al 
(1999) 

18 

1071836 Glyphosate 74.7 Formulation Rhinella 
arenarum 

Tadpoles 22 ± 2 Static 6 5.62 Active 
ingredient 

Lajmanovich et 
al (2011) 

21 

1071836 Glyphosate 48 Formulation Rhinella 
arenarum 

Tadpoles 22 ± 2 Static 6 49.65 Active 
ingredient 

Lajmanovich et 
al (2011) 

22 

1071836 Glyphosate 48 Formulation Rhinella 
arenarum 

Tadpoles 22 ± 2 Static 6 96.87 Active 
ingredient 

Lajmanovich et 
al (2011) 

23 

1071836 Glyphosate 48 Formulation Rhinella 
arenarum 

Tadpoles 22 ± 2 Static 6 104.33 Active 
ingredient 

Lajmanovich et 
al (2011) 

24 

2032657 Methiocarb NR Technical Rana 
sphenocephala 

Larvae 16 Static 6 9.7 Active 
ingredient 

Marking and 
Chandler 
(1981) 

27 

87865 Pentachlorophen
ol 

99 Technical Bufo boreas Tadpoles 22 Static 6 >0.7 Active 
ingredient 

Dwyer et al 
(1999) 

30 
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CAS Pesticide name % 
a.i. 

Test material Species Stage Temp. 
 (°C) 

Test 
type 

Dura
tion 
(h) 

LC50 
(mg/L) 

LC50 
based on 

Reference Data 
line 

52645531 Permethrin 95.2 Technical Bufo boreas Tadpoles 22 Static 6 >10 Active 
ingredient 

Dwyer et al 
(1999) 

31 

63252 Carbaryl 99.7 Technical Bufo boreas Tadpoles 22 Static 12 >21 Active 
ingredient 

Dwyer et al 
(1999) 

34 

7758987 Copper sulfate NR Technical 
(Reagent 
grade) 

Rana tigrina Larvae 26.5 (24-
27.5) 

Static 12 1.996 Active 
ingredient 
(Cu) 

Khangarot et al 
(1981) 

38 

7758987 Copper sulfate 25.5 Technical Bufo boreas Tadpoles 22 Static 12 0.19 Active 
ingredient 

Dwyer et al 
(1999) 

39 

7758987 Copper sulfate NR Technical Bufo 
melanostictus 

Tadpoles 31 (29-
34) 

Static 12 1.97 Active 
ingredient 
(Cu) 

Khangarot and 
Ray (1987) 

40 

7758987 Copper sulfate NR Technical 
(Reagent 
grade) 

Rana 
hexadactyla 

Tadpoles 15 (13-
17) 

Static 12 0.155 Active 
ingredient 
(Cu) 

Khangarot et al 
(1984) 

41 

72208 Endrin 21.24 Formulation Rana 
temporaria 

Tadpoles 20 Static 12 1.2967 Active 
ingredient 

Wohlgemuth 
(1977) 

46 

72208 Endrin 21.24 Formulation Rana 
temporaria 

Tadpoles 20 Static 12 2.3702 Active 
ingredient 

Wohlgemuth 
(1977) 

47 

72208 Endrin 21.24 Formulation Rana 
temporaria 

Tadpoles 20 Static 12 2.5404 Active 
ingredient 

Wohlgemuth 
(1977) 

48 

72208 Endrin 21.24 Formulation Rana 
temporaria 

Tadpoles 20 Static 12 0.3214 Active 
ingredient 

Wohlgemuth 
(1977) 

49 

72208 Endrin 21.24 Formulation Rana 
temporaria 

Tadpoles 20 Static 12 3.9987 Active 
ingredient 

Wohlgemuth 
(1977) 

50 

72208 Endrin 21.24 Formulation Rana 
temporaria 

Tadpoles 20 Static 12 0.4799 Active 
ingredient 

Wohlgemuth 
(1977) 

51 

1071836 Glyphosate 74.7 Formulation Rhinella 
arenarum 

Tadpoles 22 ± 2 Static 12 3.26 Active 
ingredient 

Lajmanovich et 
al (2011) 

54 

1071836 Glyphosate 48 Formulation Rhinella 
arenarum 

Tadpoles 22 ± 2 Static 12 47.25 Active 
ingredient 

Lajmanovich et 
al (2011) 

55 

1071836 Glyphosate 48 Formulation Rhinella 
arenarum 

Tadpoles 22 ± 2 Static 12 77.52 Active 
ingredient 

Lajmanovich et 
al (2011) 

56 
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CAS Pesticide name % 
a.i. 

Test material Species Stage Temp. 
 (°C) 

Test 
type 

Dura
tion 
(h) 

LC50 
(mg/L) 

LC50 
based on 

Reference Data 
line 

1071836 Glyphosate 48 Formulation Rhinella 
arenarum 

Tadpoles 22 ± 2 Static 12 84.06 Active 
ingredient 

Lajmanovich et 
al (2011) 

57 

7487947 Mercuric 
chloride 

NR Technical Bufo 
melanostictus 

Tadpoles 31 (29-
34) 

Static 12 0.0698 Active 
ingredient 
(Hg) 

Khangarot and 
Ray (1987) 

59 

87865 Pentachlorophen
ol 

99 Technical Bufo boreas Tadpoles 22 Static 12 >0.7 Active 
ingredient 

Dwyer et al 
(1999) 

60 

52645531 Permethrin 95.2 Technical Bufo boreas Tadpoles 22 Static 12 >10 Active 
ingredient 

Dwyer et al 
(1999) 

61 

131522 Sodium 
pentachlorophen
oxide 

NR Technical 
(Reagent 
grade) 

Rana 
hexadactyla 

Tadpoles 14 (12-
17) 

Static 12 0.083 Active 
ingredient 

Khangarot et al 
(1985c) 

63 

3653483 MCPA 0 Technical 
(described as 
'Purified' in 
study) 

Xenopus sp. Embryos 23±0.5 Renewal 112 3395.8 Active 
ingredient 

Bernardini et al 
(1996) 

1954 

3653483 MCPA 0 Technical 
(described as 
'Purified' in 
study) 

Xenopus sp. Embryos 23±0.5 Renewal 112 3607.7 Active 
ingredient 

Bernardini et al 
(1996) 

1955 

63252 Carbaryl 99.8 Technical Xenopus laevis Embryos 23±0.5 Static 115 20.28 Active 
ingredient 

Bacchetta et al 
(2008) 

1956 

94757 2,4-D 99 Technical Rhinella 
arenarum 

Embryos 20±2 Renewal 120 9.34 Active 
ingredient 

Aronzon et al 
(2011) 

1957 

94757 2,4-D (79.7
g/100
cm3 
2,4-D 
a.e.) 

Formulation Rhinella 
arenarum 

Embryos 20±2 Renewal 120 2.99 Active 
ingredient 

Aronzon et al 
(2011) 

1958 

94757 2,4-D 99 Technical Rhinella 
arenarum 

Tadpoles 20±2 Renewal 120 13.39 Active 
ingredient 

Aronzon et al 
(2011) 

1959 



 Amphibians and pesticides 
 

Supporting publications 2012:EN-343        280 
The present document has been produced and adopted by the bodies identified above as author(s). This task has been carried out exclusively by the author(s) in the context of a contract between the European Food 
Safety Authority and the author(s), awarded following a tender procedure. The present document is published complying with the transparency principle to which the Authority is subject. It may not be considered as an 
output adopted by the Authority. The European food Safety Authority reserves its rights, view and position as regards the issues addressed and the conclusions reached in the present document, without prejudice to the 
rights of the authors. 
 

CAS Pesticide name % 
a.i. 

Test material Species Stage Temp. 
 (°C) 

Test 
type 

Dura
tion 
(h) 

LC50 
(mg/L) 

LC50 
based on 

Reference Data 
line 

94757 2,4-D (79.7
g/100
cm3 
2,4-D 
a.e.) 

Formulation Rhinella 
arenarum 

Tadpoles 20±2 Renewal 120 3.01 Active 
ingredient 

Aronzon et al 
(2011) 

1960 

66230044 Esfenvalerate 5 Formulation Bombina 
bombina 

Embryos 24±0.5 Renewal 120 >0.15 Active 
ingredient 

Larsen and 
Sorensen 
(2004) 

1962 

66230044 Esfenvalerate 5 Formulation Bombina 
bombina 

Embryos 24±0.5 Renewal 120 >0.30 Active 
ingredient 

Larsen et al 
(2004) 

1963 

1910425 Paraquat 
dichloride 

98 Technical 
(Analytical 
grade) 

Xenopus laevis Larvae 23±0.5 Static 120 0.138 Active 
ingredient 

Vismara et al 
(2000) 

1964 

56382 Parathion NR Technical Rhinella 
arenarum 

Embryos NR Static 120 20.2 Active 
ingredient 

Anguiano et al 
(1994) 

1965 

56382 Parathion NR Technical Rhinella 
arenarum 

Larvae NR Static 120 4.5 Active 
ingredient 

Anguiano et al 
(1994) 

1966 

67747095 Prochloraz NR Technical Bombina 
bombina 

Embryos 24±0.5 Renewal 120 >10.00 Active 
ingredient 

Larsen and 
Sorensen 
(2004) 

1968 

1582098 Trifluralin 48 Formulation Bombina 
bombina 

Embryos 22±1 Renewal 120 9.40 Active 
ingredient 

Sayim (2010) 1969 

1582098 Trifluralin 53 Formulation Bombina 
bombina 

Larvae 22±1 Renewal 120 11.80 Active 
ingredient 

Sayim (2010) 1970 

94757 2,4-D 99 Technical Rhinella 
arenarum 

Embryos 20±2 Renewal 144 8.13 Active 
ingredient 

Aronzon et al 
(2011) 

1971 

94757 2,4-D (79.7
g/100
cm3 
2,4-D 
a.e.) 

Formulation Rhinella 
arenarum 

Embryos 20±2 Renewal 144 2.89 Active 
ingredient 

Aronzon et al 
(2011) 

1972 

94757 2,4-D 99 Technical Rhinella 
arenarum 

Tadpoles 20±2 Renewal 144 13.39 Active 
ingredient 

Aronzon et al 
(2011) 

1973 
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CAS Pesticide name % 
a.i. 

Test material Species Stage Temp. 
 (°C) 

Test 
type 

Dura
tion 
(h) 

LC50 
(mg/L) 

LC50 
based on 

Reference Data 
line 

94757 2,4-D (79.7
g/100
cm3 
2,4-D 
a.e.) 

Formulation Rhinella 
arenarum 

Tadpoles 20±2 Renewal 144 3.01 Active 
ingredient 

Aronzon et al 
(2011) 

1974 

94757 2,4-D 99 Technical Rhinella 
arenarum 

Embryos 20±2 Renewal 168 7.76 Active 
ingredient 

Aronzon et al 
(2011) 

1979 

94757 2,4-D (79.7
g/100
cm3 
2,4-D 
a.e.) 

Formulation Rhinella 
arenarum 

Embryos 20±2 Renewal 168 2.91 Active 
ingredient 

Aronzon et al 
(2011) 

1980 

94757 2,4-D 99 Technical Rhinella 
arenarum 

Tadpoles 20±2 Renewal 168 13.40 Active 
ingredient 

Aronzon et al 
(2011) 

1981 

94757 2,4-D (79.7
g/100
cm3 
2,4-D 
a.e.) 

Formulation Rhinella 
arenarum 

Tadpoles 20±2 Renewal 168 2.58 Active 
ingredient 

Aronzon et al 
(2011) 

1982 

94804 2,4-D Butyl 79.7 Formulation Rhinella 
arenarum 

Tadpoles 20±1 Static 168 3 Active 
ingredient 

Perez-Coll and 
Herkovits 
(2006) 

1983 

1912249 Atrazine 98 Technical Rhinella 
arenarum 

NR 20±2 Renewal 168 20.11 Active 
ingredient 

Brodeur et al. 
(2009) 

1984 

1912249 Atrazine 98 Technical Rhinella 
arenarum 

Tadpoles 20±2 Renewal 168 20.11 Active 
ingredient 

Brodeur et al 
(2009) 

1985 

2921882 Chlorpyrifos NR Formulation Duttaphrynus 
melanostictus 

Tadpoles 26.2-28.1 Renewal 168 3.003 Active 
ingredient 

Wijesinghe et 
al (2011) 

1986 

7758987 Copper sulfate NR Technical Bufo 
woodhousei 
fowleri 

Eggs 20-24 Renewal 168 26.96 Active 
ingredient 
(Cu) 

Birge and 
Black (1979) 

1987 
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CAS Pesticide name % 
a.i. 

Test material Species Stage Temp. 
 (°C) 

Test 
type 

Dura
tion 
(h) 

LC50 
(mg/L) 

LC50 
based on 

Reference Data 
line 

7758987 Copper sulfate NR Technical Gastrophryne 
carolinensis 

Eggs 22±1 Renewal 168 0.04 Active 
ingredient 
(Cu) 

Birge (1978) 1988 

7758987 Copper sulfate NR Technical Gastrophryne 
carolinensis 

Eggs 20-24 Renewal 168 0.04 Active 
ingredient 
(Cu) 

Birge and 
Black (1979) 

1989 

7758987 Copper sulfate NR Technical Hyla 
chrysoscelis 

Eggs 20-24 Renewal 168 0.04 Active 
ingredient 
(Cu) 

Birge and 
Black (1979) 

1990 

60571 Dieldrin 92 Technical Xenopus laevis embryo-
larval 

22.8 Renewal 168 0.1679 Active 
ingredient 

Schuytema et al 
(1991) 

1991 

1071836 Glyphosate 50.2 Formulation Ambystoma 
gracile 

Larvae 18 (room 
temp.) 

NR 168 1.73 Active 
ingredient 

King and 
Wagner (2010) 

1992 

1071836 Glyphosate 50.2 Formulation Ambystoma 
macrodactylum 

Larvae 18 (room 
temp.) 

NR 168 1.85 Active 
ingredient 

King and 
Wagner (2010) 

1993 

1071836 Glyphosate 50.2 Formulation Bufo boreas Larvae 18 (room 
temp.) 

NR 168 2.08 Active 
ingredient 

King and 
Wagner (2010) 

1994 

1071836 Glyphosate 50.2 Formulation Pseudacris 
regilla 

Larvae 18 (room 
temp.) 

NR 168 0.32 Active 
ingredient 

King and 
Wagner (2010) 

1995 

1071836 Glyphosate 50.2 Formulation Rana cascadae Larvae 18 (room 
temp.) 

NR 168 1.40 Active 
ingredient 

King and 
Wagner (2010) 

1996 

1071836 Glyphosate 50.2 Formulation Rana 
luteiventris 

Larvae 18 (room 
temp.) 

NR 168 1.08 Active 
ingredient 

King and 
Wagner (2010) 

1997 

7487947 Mercuric 
chloride 

NR Technical Gastrophryne 
carolinensis 

Eggs 22±1 Renewal 168 0.001 Active 
ingredient 
(Hg) 

Birge (1978) 1998 

94804 NA NR Technical Rhinella 
arenarum 

Tadpoles 20±1 Static 168 0.05 Active 
ingredient 
(Cu) 

Perez-Coll and 
Herkovits 
(2006) 

2000 

13410010 Sodium selenate NR Technical Gastrophryne 
carolinensis 

Eggs 22±1 Renewal 168 0.09 Active 
ingredient 
(Se) 

Birge (1978) 2001 
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CAS Pesticide name % 
a.i. 

Test material Species Stage Temp. 
 (°C) 

Test 
type 

Dura
tion 
(h) 

LC50 
(mg/L) 

LC50 
based on 

Reference Data 
line 

64700567 Triclopyr-
butotyl 

48 Formulation Rana clamitans Embryos 23±2 Renewal 168 11.5 Active 
ingredient 

Edgington et al. 
(2003) 

2002 

64700567 Triclopyr-
butotyl 

48 Formulation Rana clamitans Embryos 23±2 Renewal 168 18.2 Active 
ingredient 

Edgington et al. 
(2003) 

2003 

86500 Azinphos-
methyl 

99 Technical Pseudacris 
regilla 

Tadpoles 23±1 Renewal 192 2.77 Active 
ingredient 

Schuytema et al 
(1995) 

2004 

86500 Azinphos-
methyl 

22 Formulation Pseudacris 
regilla 

Tadpoles 24±1 Renewal 192 0.76 Active 
ingredient 

Schuytema et al 
(1995) 

2005 

7758987 Copper sulfate NR Technical Ambystoma 
opacum 

Eggs 20-24 Renewal 192 0.77 Active 
ingredient 
(Cu) 

Birge and 
Black (1979) 

2006 

7758987 Copper sulfate NR Technical Rana pipiens Eggs 20-24 Renewal 192 0.05 Active 
ingredient 
(Cu) 

Birge and 
Black (1979) 

2008 

66230044 Esfenvalerate 5 Formulation Bombina 
bombina 

Embryos 20±0.5 Renewal 216 >0.30 Active 
ingredient 

Larsen et al 
(2004) 

2010 

66230044 Esfenvalerate 5 Formulation Bombina 
bombina 

Embryos 204±0.5 Renewal 216 >0.30 Active 
ingredient 

Larsen et al 
(2004) 

2011 

1912249 Atrazine 98 Technical Rhinella 
arenarum 

Embryos 20±2 Renewal 240 25.37 Active 
ingredient 

Brodeur et al 
(2009) 

2012 

1912249 Atrazine 98 Technical Rhinella 
arenarum 

Embryos 20±2 Renewal 240 25.37 Active 
ingredient 

Brodeur et al. 
(2009) 

2013 

1912249 Atrazine 98 Technical Rhinella 
arenarum 

NR 20±2 Renewal 240 14.48 Active 
ingredient 

Brodeur et al. 
(2009) 

2014 

1912249 Atrazine 98 Technical Rhinella 
arenarum 

Tadpoles 20±2 Renewal 240 14.48 Active 
ingredient 

Brodeur et al 
(2009) 

2015 

2921882 Chlorpyrifos 99.8 Technical Xenopus laevis Embryos 24.7 Renewal 240 0.0925 Active 
ingredient 

El-Merhibi et al 
(2004) 

2016 

60571 Dieldrin 92 Technical Xenopus laevis Tadpoles 22 Flow-
through 

240 0.0029 Active 
ingredient 

Schuytema et al 
(1991) 

2017 

330541 Diuron 99.8 Technical Pseudacris 
regilla 

Embryos 20 Renewal 240 >29.1 Active 
ingredient 

Schuytema and 
Nebeker (1998) 

2018 
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CAS Pesticide name % 
a.i. 

Test material Species Stage Temp. 
 (°C) 

Test 
type 

Dura
tion 
(h) 

LC50 
(mg/L) 

LC50 
based on 

Reference Data 
line 

330541 Diuron 99.8 Technical Rana 
catesbeiana 

Tadpoles 24 Renewal 240 >29.1 Active 
ingredient 

Schuytema and 
Nebeker (1998) 

2019 

1910425 Paraquat 
dichloride 

29.1 Formulation Rana pipiens Embryos 22-25 Renewal 240 1.6 Active 
ingredient 

Linder et al 
(1990) 

2020 

1910425 Paraquat 
dichloride 

95 Technical Rana pipiens Embryos 22-25 Renewal 240 4.2 Active 
ingredient 

Linder et al 
(1990) 

2021 

1910425 Paraquat 
dichloride 

95 Technical Xenopus laevis Embryos 22-25 Renewal 240 4.2 Active 
ingredient 

Linder et al 
(1990) 

2022 

1910425 Paraquat 
dichloride 

29.1 Formulation Xenopus laevis Embryos 22-25 Renewal 240 6.2 Active 
ingredient 

Linder et al 
(1990) 

2023 

51036 Piperonyl 
butoxide 

90 Technical Xenopus laevis Embryos 24.7 Renewal 240 20.3 Active 
ingredient 

El-Merhibi et al 
(2004) 

2024 

1071836 Glyphosate 48.7 Formulation Bufo 
americanus 

Tadpoles (in 
graphs) 

Static 264 2.30 Active 
ingredient 

Jones et al 
(2010) 

2025 

1071836 Glyphosate 48.7 Formulation Rana sylvatica Tadpoles (in 
graphs) 

Static 264 2.44 Active 
ingredient 

Jones et al 
(2010) 

2026 

86500 Azinphos-
methyl 

50 Formulation? 
(Product 
name) 

Rana clamitans Embryos 18.6 Renewal 312 2.61 Active 
ingredient 

Harris et al 
(1998) 

2027 

115297 Endosulfan 47 Formulation Rana clamitans Embryos 18.6 Renewal 312 0.015 Active 
ingredient 

Harris et al 
(1998) 

2028 

8018017 Mancozeb 76-
80 

Formulation Rana clamitans Embryos 18.6 Renewal 312 0.023 Active 
ingredient 

Harris et al 
(1998) 

2029 

88671890 Myclobutanil 38-
42 

Formulation Rana clamitans Embryos 18.6 Renewal 312 >10.0 Active 
ingredient 

Harris et al 
(1998) 

2030 

732116  Phosmet 50 Formulation Rana clamitans Embryos 18.6 Renewal 312 >12.5 Active 
ingredient 

Harris et al 
(1998) 

2031 

1912249 Atrazine 98 Technical Rhinella 
arenarum 

Embryos 20±2 Renewal 336 14.41 Active 
ingredient 

Brodeur et al 
(2009) 

2032 

1912249 Atrazine 98 Technical Rhinella 
arenarum 

Embryos 20±2 Renewal 336 14.41 Active 
ingredient 

Brodeur et al. 
(2009) 

2033 
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CAS Pesticide name % 
a.i. 

Test material Species Stage Temp. 
 (°C) 

Test 
type 

Dura
tion 
(h) 

LC50 
(mg/L) 

LC50 
based on 

Reference Data 
line 

1912249 Atrazine 98 Technical Rhinella 
arenarum 

NR 20±2 Renewal 336 7.03 Active 
ingredient 

Brodeur et al. 
(2009) 

2034 

1912249 Atrazine 98 Technical Rhinella 
arenarum 

NR 20±2 Renewal 336 18.27 Active 
ingredient 

Brodeur et al. 
(2009) 

2035 

1912249 Atrazine 98 Technical Rhinella 
arenarum 

Tadpoles 20±2 Renewal 336 7.03 Active 
ingredient 

Brodeur et al 
(2009) 

2036 

1912249 Atrazine 98 Technical Rhinella 
arenarum 

Tadpoles 20±2 Renewal 336 18.27 Active 
ingredient 

Brodeur et al 
(2009) 

2037 

2921882 Chlorpyrifos NR Formulation Duttaphrynus 
melanostictus 

Tadpoles 26.2-28.1 Renewal 336 1.245 Active 
ingredient 

Wijesinghe et 
al (2011) 

2038 

60571 Dieldrin 92 Technical Xenopus laevis embryo-
larval 

22.8 Renewal 336 0.0279 Active 
ingredient 

Schuytema et al 
(1991) 

2039 

60571 Dieldrin 92 Technical Xenopus laevis Tadpoles 22 Flow-
through 

336 0.0109 Active 
ingredient 

Schuytema et al 
(1991) 

2040 

330541 Diuron 99.8 Technical Pseudacris 
regilla 

Tadpoles 20 Renewal 336 10.8 Active 
ingredient 

Schuytema and 
Nebeker (1998) 

2041 

330541 Diuron 99.8 Technical Pseudacris 
regilla 

Tadpoles 20 Renewal 336 19.6 Active 
ingredient 

Schuytema and 
Nebeker (1998) 

2042 

330541 Diuron 99.8 Technical Rana aurora Tadpoles 20 Renewal 336 22.2 Active 
ingredient 

Schuytema and 
Nebeker (1998) 

2043 

330541 Diuron 99.8 Technical Rana 
catesbeiana 

Tadpoles 24 Renewal 336 >29.1 Active 
ingredient 

Schuytema and 
Nebeker (1998) 

2044 

330541 Diuron 99.8 Technical Xenopus laevis Tadpoles 24 Renewal 336 8.1 Active 
ingredient 

Schuytema and 
Nebeker (1998) 

2045 

330541 Diuron 99.8 Technical Xenopus laevis Tadpoles 24 Renewal 336 14.5 Active 
ingredient 

Schuytema and 
Nebeker (1998) 

2046 

1071836 Glyphosate 50.2 Formulation Ambystoma 
gracile 

Larvae 18 (room 
temp.) 

NR 360 1.83 Active 
ingredient 

King and 
Wagner (2010) 

2048 

1071836 Glyphosate 50.2 Formulation Ambystoma 
macrodactylum 

Larvae 18 (room 
temp.) 

NR 360 1.55 Active 
ingredient 

King and 
Wagner (2010) 

2049 

1071836 Glyphosate 50.2 Formulation Bufo boreas Larvae 18 (room 
temp.) 

NR 360 1.95 Active 
ingredient 

King and 
Wagner (2010) 

2050 
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CAS Pesticide name % 
a.i. 

Test material Species Stage Temp. 
 (°C) 

Test 
type 

Dura
tion 
(h) 

LC50 
(mg/L) 

LC50 
based on 

Reference Data 
line 

1071836 Glyphosate 50.2 Formulation Pseudacris 
regilla 

Larvae 18 (room 
temp.) 

NR 360 0.30 Active 
ingredient 

King and 
Wagner (2010) 

2051 

1071836 Glyphosate 50.2 Formulation Rana cascadae Larvae 18 (room 
temp.) 

NR 360 1.33 Active 
ingredient 

King and 
Wagner (2010) 

2052 

1071836 Glyphosate 50.2 Formulation Rana 
luteiventris 

Larvae 18 (room 
temp.) 

NR 360 0.98 Active 
ingredient 

King and 
Wagner (2010) 

2053 

1071836 Glyphosate 48.7 Formulation Hyla versicolor Tadpoles (in 
graphs) 

Static 372 2.04 Active 
ingredient 

Jones et al 
(2011) 

2059 

1071836 Glyphosate 48.7 Formulation Hyla versicolor Tadpoles (in 
graphs) 

Static 372 2.29 Active 
ingredient 

Jones et al 
(2011) 

2060 

1071836 Glyphosate 48.7 Formulation Hyla versicolor Tadpoles (in 
graphs) 

Static 372 1.71 Active 
ingredient 

Jones et al 
(2011) 

2061 

1071836 Glyphosate 48.7 Formulation Rana 
catesbeiana 

Tadpoles (in 
graphs) 

Static 372 2.18 Active 
ingredient 

Jones et al 
(2011) 

2062 

1071836 Glyphosate 48.7 Formulation Rana 
catesbeiana 

Tadpoles (in 
graphs) 

Static 372 2.12 Active 
ingredient 

Jones et al 
(2011) 

2063 

1071836 Glyphosate 48.7 Formulation Rana 
catesbeiana 

Tadpoles (in 
graphs) 

Static 372 1.61 Active 
ingredient 

Jones et al 
(2011) 

2064 

1071836 Glyphosate 48.7 Formulation Rana clamitans Tadpoles (in 
graphs) 

Static 372 2.58 Active 
ingredient 

Jones et al 
(2011) 

2065 

1071836 Glyphosate 48.7 Formulation Rana clamitans Tadpoles (in 
graphs) 

Static 372 2.35 Active 
ingredient 

Jones et al 
(2011) 

2066 

1071836 Glyphosate 48.7 Formulation Rana clamitans Tadpoles (in 
graphs) 

Static 372 2.18 Active 
ingredient 

Jones et al 
(2011) 

2067 

86500 Azinphos-
methyl 

50 Formulation? 
(Product 
name) 

Rana clamitans Embryos 18.1 Pulse 384 >5.0 Active 
ingredient 

Harris et al 
(1998) 

2068 

63252 Carbaryl 7.3 Formulation Bufo 
americanus 

Tadpoles 18.2-20.0 Static 
renewal 
(8d) 

384 3.4 Active 
ingredient 

Relyea (2003) 2069 

63252 Carbaryl 7.3 Formulation Hyla versicolor Tadpoles 18.2-20.0 Static 
renewal 
(8d) 

384 2.5 Active 
ingredient 

Relyea (2003) 2070 
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CAS Pesticide name % 
a.i. 

Test material Species Stage Temp. 
 (°C) 

Test 
type 

Dura
tion 
(h) 

LC50 
(mg/L) 

LC50 
based on 

Reference Data 
line 

63252 Carbaryl 7.3 Formulation Rana 
catesbeiana 

Tadpoles 18.2-20.0 Static 
renewal 
(8d) 

384 2.3 Active 
ingredient 

Relyea (2003) 2071 

63252 Carbaryl 7.3 Formulation Rana 
catesbeiana 

Tadpoles 18.2-20.0 Static 
renewal 
(8d) 

384 1.0 Active 
ingredient 

Relyea (2003) 2072 

63252 Carbaryl 7.3 Formulation Rana clamitans Tadpoles 18.2-20.0 Static 
renewal 
(8d) 

384 2.6 Active 
ingredient 

Relyea (2003) 2073 

63252 Carbaryl 7.3 Formulation Rana clamitans Tadpoles 18.2-20.0 Static 
renewal 
(8d) 

384 1.1 Active 
ingredient 

Relyea (2003) 2074 

63252 Carbaryl 7.3 Formulation Rana pipiens Tadpoles 18.2-20.0 Static 
renewal 
(8d) 

384 2.2 Active 
ingredient 

Relyea (2003) 2075 

63252 Carbaryl 7.3 Formulation Rana sylvatica Tadpoles 18.2-20.0 Static 
renewal 
(8d) 

384 1.2 Active 
ingredient 

Relyea (2003) 2076 

333415 Diazinon NR Formulation Rana clamitans Embryos 18.1 Pulse 384 0.0028 Active 
ingredient 

Harris et al 
(1998) 

2077 

333415 Diazinon NR Technical Rana clamitans Embryos 18.1 Pulse 384 0.005 Active 
ingredient 

Harris et al 
(1998) 

2078 

115297 Endosulfan 47 Formulation Rana clamitans Embryos 18.1 Pulse 384 0.015 Active 
ingredient 

Harris et al 
(1998) 

2079 

38641940 Glyphosate 
isopropylammon
ium 

25.2 Formulation Bufo 
americanus 

Tadpoles 20.1-20.2 Renewal 384 2.52 Active 
ingredient 

Relyea (2005b) 2080 

38641940 Glyphosate 
isopropylammon
ium 

25.2 Formulation Hyla versicolor Tadpoles 20.1-20.3 Renewal 384 1.35 Active 
ingredient 

Relyea (2005b) 2081 

38641940 Glyphosate 
isopropylammon
ium 

25.2 Formulation Rana 
catesbeiana 

Tadpoles 21.3-21.4 Renewal 384 2.07 Active 
ingredient 

Relyea (2005b) 2082 



 Amphibians and pesticides 
 

Supporting publications 2012:EN-343        288 
The present document has been produced and adopted by the bodies identified above as author(s). This task has been carried out exclusively by the author(s) in the context of a contract between the European Food 
Safety Authority and the author(s), awarded following a tender procedure. The present document is published complying with the transparency principle to which the Authority is subject. It may not be considered as an 
output adopted by the Authority. The European food Safety Authority reserves its rights, view and position as regards the issues addressed and the conclusions reached in the present document, without prejudice to the 
rights of the authors. 
 

CAS Pesticide name % 
a.i. 

Test material Species Stage Temp. 
 (°C) 

Test 
type 

Dura
tion 
(h) 

LC50 
(mg/L) 

LC50 
based on 

Reference Data 
line 

38641940 Glyphosate 
isopropylammon
ium 

25.2 Formulation Rana clamitans Tadpoles 21.2-21.3 Renewal 384 2.17 Active 
ingredient 

Relyea (2005b) 2083 

38641940 Glyphosate 
isopropylammon
ium 

25.2 Formulation Rana pipiens Tadpoles 18.6-18.8 Renewal 384 2.46 Active 
ingredient 

Relyea (2005b) 2084 

38641940 Glyphosate 
isopropylammon
ium 

25.2 Formulation Rana sylvatica Tadpoles 18.5-18.9 Renewal 384 1.32 Active 
ingredient 

Relyea (2005b) 2085 

121755 malathion 50.6 Formulation Bufo 
americanus 

Tadpoles 20.1-20.3 Static-
renewal 

384 5.90 Active 
ingredient 

Relyea (2004) 2086 

121755 malathion 50.6 Formulation Hyla versicolor Tadpoles 20.1-20.2 Static-
renewal 

384 4.13 Active 
ingredient 

Relyea (2004) 2087 

121755 malathion 50.6 Formulation Rana 
catesbeiana 

Tadpoles 21.2-21.5 Static-
renewal 

384 1.50 Active 
ingredient 

Relyea (2004) 2088 

121755 malathion 50.6 Formulation Rana clamitans Tadpoles 21.2-21.4 Static-
renewal 

384 3.65 Active 
ingredient 

Relyea (2004) 2089 

121755 malathion 50.6 Formulation Rana pipiens Tadpoles 18.6-18.7 Static-
renewal 

384 2.40 Active 
ingredient 

Relyea (2004) 2090 

121755 malathion 50.6 Formulation Rana sylvatica Tadpoles 18.7-19.0 Static-
renewal 

384 1.25 Active 
ingredient 

Relyea (2004) 2091 

8018017 Mancozeb 76-
80 

Formulation Rana clamitans Embryos 18.1 Pulse 384 0.20 Active 
ingredient 

Harris et al 
(1998) 

2092 

1071836 Glyphosate 48.7 Formulation Bufo 
americanus 

Tadpoles (in 
graphs) 

Static 432 0.99 Active 
ingredient 

Jones et al 
(2010) 

2093 

1071836 Glyphosate 48.7 Formulation Rana sylvatica Tadpoles (in 
graphs) 

Static 432 2.10 Active 
ingredient 

Jones et al 
(2010) 

2094 

1912249 Atrazine 98 Technical Rhinella 
arenarum 

Embryos 20±2 Renewal 504 7.15 Active 
ingredient 

Brodeur et al 
(2009) 

2095 

1912249 Atrazine 98 Technical Rhinella 
arenarum 

Embryos 20±2 Renewal 504 7.15 Active 
ingredient 

Brodeur et al. 
(2009) 

2096 

1912249 Atrazine 98 Technical Rhinella 
arenarum 

NR 20±2 Renewal 504 2.32 Active 
ingredient 

Brodeur et al. 
(2009) 

2097 
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CAS Pesticide name % 
a.i. 

Test material Species Stage Temp. 
 (°C) 

Test 
type 

Dura
tion 
(h) 

LC50 
(mg/L) 

LC50 
based on 

Reference Data 
line 

1912249 Atrazine 98 Technical Rhinella 
arenarum 

NR 20±2 Renewal 504 14.43 Active 
ingredient 

Brodeur et al. 
(2009) 

2098 

1912249 Atrazine 98 Technical Rhinella 
arenarum 

Tadpoles 20±2 Renewal 504 2.32 Active 
ingredient 

Brodeur et al 
(2009) 

2099 

1912249 Atrazine 98 Technical Rhinella 
arenarum 

Tadpoles 20±2 Renewal 504 14.43 Active 
ingredient 

Brodeur et al 
(2009) 

2100 

60571 Dieldrin 92 Technical Rana 
catesbeiana 

embryo-
larval 

22.8 Renewal 504 0.0344 Active 
ingredient 

Schuytema et al 
(1991) 

2101 

60571 Dieldrin 92 Technical Xenopus laevis embryo-
larval 

22.8 Renewal 504 0.0149 Active 
ingredient 

Schuytema et al 
(1991) 

2102 

330541 Diuron 99.8 Technical Rana 
catesbeiana 

Tadpoles 24 Renewal 504 12.7 Active 
ingredient 

Schuytema and 
Nebeker (1998) 

2103 

60571 Dieldrin 92 Technical Xenopus laevis Tadpoles 22 Flow-
through 

576 0.0055 Active 
ingredient 

Schuytema et al 
(1991) 

2104 

1912249 Atrazine 98 Technical Rhinella 
arenarum 

NR 20±2 Renewal 672 12.63 Active 
ingredient 

Brodeur et al. 
(2009) 

2105 

1912249 Atrazine 98 Technical Rhinella 
arenarum 

Tadpoles 20±2 Renewal 672 12.63 Active 
ingredient 

Brodeur et al 
(2009) 

2106 

60571 Dieldrin 92 Technical Rana pipiens Tadpoles 22 Flow-
through 

672 0.0083 Active 
ingredient 

Schuytema et al 
(1991) 

2107 

60571 Dieldrin 92 Technical Rana pipiens Tadpoles 22 Flow-
through 

672 0.0534 Active 
ingredient 

Schuytema et al 
(1991) 

2108 

333415 Diazinon NR Formulation Bufo 
melanostictus 

Larvae 26.8-28.2 Renewal 720 6.2 Formulati
on  

Sumanadasa et 
al. (2008) 

2109 

333415 Diazinon NR Formulation Bufo 
melanostictus 

Larvae 26.8-28.2 Renewal 720 7.5 Formulati
on  

Sumanadasa et 
al. (2008) 

2110 

1910425 Paraquat 
dichloride 

29.1 Formulation Rana pipiens Embryos 22-25 Renewal 720 1.6 Active 
ingredient 

Linder et al 
(1990) 

2111 

1910425 Paraquat 
dichloride 

95 Technical Rana pipiens Embryos 22-25 Renewal 720 3.1 Active 
ingredient 

Linder et al 
(1990) 

2112 

1910425 Paraquat 
dichloride 

95 Technical Xenopus laevis Embryos 22-25 Renewal 720 3.2 Active 
ingredient 

Linder et al 
(1990) 

2113 
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CAS Pesticide name % 
a.i. 

Test material Species Stage Temp. 
 (°C) 

Test 
type 

Dura
tion 
(h) 

LC50 
(mg/L) 

LC50 
based on 

Reference Data 
line 

1910425 Paraquat 
dichloride 

29.1 Formulation Xenopus laevis Embryos 22-25 Renewal 720 6.2 Active 
ingredient 

Linder et al 
(1990) 

2114 

43121433 Triadimefon NR Technical Xenopus laevis Embryos 23 Renewal up to 
Stage 
47 

18.74 Active 
ingredient 

Papis et al 
(2006) 

2124 
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M.  OMITTED LC50 DATA 

Table 85:  Omitted LC50 data and reason for exclusion. 

CAS Pesticide 
name 

% 
a.i. 

Test 
material 

Species Stage Temp. 
(°C) 

Exposure 
type 

Durat
ion 
(h) 

LC50 
(mg/L) 

LC50 
based 
on 

Reference Data 
line 

Reason for omission 
from main dataset 

83794 Rotenone 5 Form. Rana spheno-
cephala 

Larv. 16±1 Static 1 0.830 NR Chandler and 
Marking (1982) 

1 Lack of detail on 
methods and basis of 
values presented (active 
substance or 
formulation). 

36335678 Butamifos NR ? Bufo bufo 
japonicus 

Tad. 17.5 Static 3 22 ? Nishiuchi 
(1979) 

3 Unable to check details 
(source language). 

34681237 Butoxycarbox
im 

NR ? Bufo bufo 
japonicus 

Tad. 17.5 Static 3 >40 ? Nishiuchi 
(1979) 

4 Unable to check details 
(source language). 

533744 Dazomet NR ? Bufo bufo 
japonicus 

Tad. 17.5 Static 3 >40 ? Nishiuchi 
(1979) 

5 Unable to check details 
(source language). 

93721 Fenoprop NR ? Bufo bufo 
japonicus 

Tad. 17.5 Static 3 >40 ? Nishiuchi 
(1979) 

6 Unable to check details 
(source language). 

2631405 Isoprocarb NR ? Bufo bufo 
japonicus 

Tad. 17.5 Static 3 28 ? Nishiuchi 
(1979) 

7 Unable to check details 
(source language). 

53780340 Mefluidide NR ? Bufo bufo 
japonicus 

Tad. 17.5 Static 3 >40 ? Nishiuchi 
(1979) 

8 Unable to check details 
(source language). 

1129415 Metolcarb NR ? Bufo bufo 
japonicus 

Tad. 17.5 Static 3 >40 ? Nishiuchi 
(1979) 

10 Unable to check details 
(source language). 

4418262 Paraquat NR ? Bufo bufo 
japonicus 

Tad. 17.5 Static 3 >40 Form. Nishiuchi 
(1979) 

11 Unable to check details 
(source language). 

83794 Rotenone 5 Form. Rana spheno-
cephala 

Larv. 16±1 Static 3 0.775 NR Chandler and 
Marking (1982) 

12 Lack of detail on 
methods and basis of 
values presented (active 
substance or 
formulation). 

4418262 Sodium 
dehydroacetic 
acid, 
dehydroacetic 
acid - sodium 
salt 

NR ? Bufo bufo 
japonicus 

Tad. 17.5 Static 3 >40 ? Nishiuchi 
(1979) 

13 Unable to check details 
(source language). 
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CAS Pesticide 
name 

% 
a.i. 

Test 
material 

Species Stage Temp. 
(°C) 

Exposure 
type 

Durat
ion 
(h) 

LC50 
(mg/L) 

LC50 
based 
on 

Reference Data 
line 

Reason for omission 
from main dataset 

36335678 Butamifos NR ? Bufo bufo 
japonicus 

Tad. 17.5 Static 6 10 ? Nishiuchi 
(1979) 

15 Unable to check details 
(source language). 

34681237 Butoxycarbox
im 

NR ? Bufo bufo 
japonicus 

Tad. 17.5 Static 6 >40 ? Nishiuchi 
(1979) 

16 Unable to check details 
(source language). 

533744 Dazomet NR ? Bufo bufo 
japonicus 

Tad. 17.5 Static 6 >40 ? Nishiuchi 
(1979) 

19 Unable to check details 
(source language). 

93721 Fenoprop NR ? Bufo bufo 
japonicus 

Tad. 17.5 Static 6 >40 ? Nishiuchi 
(1979) 

20 Unable to check details 
(source language). 

2631405 Isoprocarb NR ? Bufo bufo 
japonicus 

Tad. 17.5 Static 6 28 ? Nishiuchi 
(1979) 

25 Unable to check details 
(source language). 

53780340 Mefluidide NR ? Bufo bufo 
japonicus 

Tad. 17.5 Static 6 >40 ? Nishiuchi 
(1979) 

26 Unable to check details 
(source language). 

1129415 Metolcarb NR ? Bufo bufo 
japonicus 

Tad. 17.5 Static 6 >40 ? Nishiuchi 
(1979) 

28 Unable to check details 
(source language). 

4418262 Paraquat NR ? Bufo bufo 
japonicus 

Tad. 17.5 Static 6 >40 Form. Nishiuchi 
(1979) 

29 Unable to check details 
(source language). 

83794 Rotenone 5 Form. Rana spheno-
cephala 

Larv. 16±1 Static 6 0.635 NR Chandler and 
Marking (1982) 

32 Lack of detail on 
methods and basis of 
values presented (active 
substance or 
formulation). 

4418262 Sodium 
dehydroacetic 
acid, 
dehydroacetic 
acid - sodium 
salt 

NR ? Bufo bufo 
japonicus 

Tad. 17.5 Static 6 >40 Form. Nishiuchi 
(1979) 

33 Unable to check details 
(source language). 

63252 Carbaryl NR Form. Rana 
hexadactyla 

Tad. 14 (12-
17) 

Static 12 150 Form. Khangarot et al 
(1985c) 

35 Data are for formulation 
(a.i. Content not 
defined). 

10605217 Carbendazim NR Form. Rana 
hexadactyla 

Tad. 14 (12-
17) 

Static 12 26.3 Form. Khangarot et al 
(1985c) 

36 Data are for formulation 
(a.i. Content not 
defined). 

1563662 Carbofuran 75 NR Rana 
hexadactyla 

Tad. 14 (12-
17) 

Static 12 150 Form. Khangarot et al 
(1985c) 

37 Test material not 
defined. 
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CAS Pesticide 
name 

% 
a.i. 

Test 
material 

Species Stage Temp. 
(°C) 

Exposure 
type 

Durat
ion 
(h) 

LC50 
(mg/L) 

LC50 
based 
on 

Reference Data 
line 

Reason for omission 
from main dataset 

7758987 Copper sulfate NR Tech. 
(Reagent 
grade) 

Rana 
hexadactyla 

Tad. 15 Static 12 0.155 a.i. (Cu) Khangarot et al 
(1985a) 

42 Data appear to be the 
same as presented in 
Khangarot et al (1994). 

60515 Dimethoate NR Form. Rana 
hexadactyla 

Tad. 14 (12-
17) 

Static 12 8.12 Form. Khangarot et al 
(1985c) 

43 Data are for formulation 
(a.i. Content not 
defined). 

115297 Endosulfan NR NR Bufo 
melanostictus 

Larv. 25 Static 12 0.1459 ? Vardia et al 
(1984) 

44 Test material not 
defined. 

72208 Endrin NR Form. Rana 
hexadactyla 

Tad. 14 (12-
17) 

Static 12 6.6 Form. Khangarot et al 
(1985c) 

45 Data are for formulation 
(a.i. Content not 
defined). 

55389 Fenthion NR Form. Rana 
hexadactyla 

Tad. 14 (12-
17) 

Static 12 1.56 Form. Khangarot et al 
(1985c) 

52 Data are for formulation 
(a.i. Content not 
defined). 

58899 Gamma-HCH, 
lindane 

6.5 Form. Rana 
hexadactyla 

Tad. 14 (12-
17) 

Static 12 5.97 Form. Khangarot et al 
(1985c) 

53 Data are for formulation. 

121755 Malathion NR Form. Rana 
hexadactyla 

Tad. 14 (12-
17) 

Static 12 3.54 Form. Khangarot et al 
(1985c) 

58 Data are for formulation 
(a.i. Content not 
defined). 

13171216 Phosphamido
n 

NR NR Rana 
cyanophlyctis 

Adults NR NR 12 0.274 a.i. Thenmozhi and 
Ramaswamy 
(2008) 

62 Test material not 
defined. 

81412433 Tridemorph NR Form. Rana 
hexadactyla 

Tad. 14 (12-
17) 

Static 12 0.82 Form. Khangarot et al 
(1985c) 

64 Data are for formulation 
(a.i. Content not 
defined). 

94757 2,4-D NR NR Bufo 
melanostictus 

Larv. 25 Static 24 13.77 ? Vardia et al 
(1984) 

81 Test material not 
defined. 

2702729 2,4-D Sodium NR ? Bufo bufo 
japonicus 

NR 25 Static 24 >40 ? Nishiuchi 
(1980b) 

88 Unable to check details 
(source language). 

2702729 2,4-D Sodium NR ? Bufo bufo 
japonicus 

NR 25 Static 24 >40 ? Nishiuchi 
(1980b) 

89 Unable to check details 
(source language). 

2702729 2,4-D Sodium NR ? Bufo bufo 
japonicus 

NR 25 Static 24 >40 ? Nishiuchi 
(1980b) 

90 Unable to check details 
(source language). 

2702729 2,4-D Sodium NR ? Bufo bufo 
japonicus 

NR 25 Static 24 >40 ? Nishiuchi 
(1980b) 

91 Unable to check details 
(source language). 

2702729 2,4-D Sodium NR ? Bufo bufo 
japonicus 

NR 25 Static 24 >40 ? Nishiuchi 
(1980b) 

92 Unable to check details 
(source language). 
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CAS Pesticide 
name 

% 
a.i. 

Test 
material 

Species Stage Temp. 
(°C) 

Exposure 
type 

Durat
ion 
(h) 

LC50 
(mg/L) 

LC50 
based 
on 

Reference Data 
line 

Reason for omission 
from main dataset 

2702729 2,4-D Sodium NR ? Bufo bufo 
japonicus 

NR 25 Static 24 >40 ? Nishiuchi 
(1980b) 

93 Unable to check details 
(source language). 

2008391 2,4-D-
dimethylamm
onium 

NR ? Bufo bufo 
japonicus 

NR 25 Static 24 >40 ? Nishiuchi 
(1980b) 

94 Unable to check details 
(source language). 

2008391 2,4-D-
dimethylamm
onium 

NR ? Bufo bufo 
japonicus 

NR 25 Static 24 >40 ? Nishiuchi 
(1980b) 

95 Unable to check details 
(source language). 

2008391 2,4-D-
dimethylamm
onium 

NR ? Bufo bufo 
japonicus 

NR 25 Static 24 >40 ? Nishiuchi 
(1980b) 

96 Unable to check details 
(source language). 

2008391 2,4-D-
dimethylamm
onium 

NR ? Bufo bufo 
japonicus 

NR 25 Static 24 >40 ? Nishiuchi 
(1980b) 

97 Unable to check details 
(source language). 

2008391 2,4-D-
dimethylamm
onium 

NR ? Bufo bufo 
japonicus 

NR 25 Static 24 >40 ? Nishiuchi 
(1980b) 

98 Unable to check details 
(source language). 

2008391 2,4-D-
dimethylamm
onium 

NR ? Bufo bufo 
japonicus 

NR 25 Static 24 >40 ? Nishiuchi 
(1980b) 

99 Unable to check details 
(source language). 

2008391 2,4-D-
dimethylamm
onium 

NR Form. Adelotus 
brevis 

Tad. 21-22 Static 24 255 Form. Johnson (1976) 100 Data based on 
formulation, a.i. Content 
not defined. 

2008391 2,4-D-
dimethylamm
onium 

NR Form. Bufo marinus Tad. 21-22 Static 24 346 Form. Johnson (1976) 101 Data based on 
formulation, a.i. Content 
not defined. 

2008391 2,4-D-
dimethylamm
onium 

NR Form. Limnodyn-
astes peroni 

Tad. 21-22 Static 24 321 Form. Johnson (1976) 102 Data based on 
formulation, a.i. Content 
not defined. 

30560191 Acephate NR ? Bufo vulgaris 
formosus 

NR 25 NR 24 >40 ? Nishiuchi 
(1980a) 

105 Unable to check details 
(source language). 

30560191 Acephate NR ? Bufo bufo 
japonicus 

Tad. 25 Static 24 >40 ? Nishiuchi and 
Yoshida (1975) 

106 Unable to check details 
(source language). 

15972608 Alachlor NR ? Bufo bufo 
japonicus 

NR 25 Static 24 11 ? Nishiuchi 
(1980b) 

112 Unable to check details 
(source language). 

15972608 Alachlor NR ? Bufo bufo 
japonicus 

NR 25 Static 24 11 ? Nishiuchi 
(1980b) 

113 Unable to check details 
(source language). 
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CAS Pesticide 
name 

% 
a.i. 

Test 
material 

Species Stage Temp. 
(°C) 

Exposure 
type 

Durat
ion 
(h) 

LC50 
(mg/L) 

LC50 
based 
on 

Reference Data 
line 

Reason for omission 
from main dataset 

15972608 Alachlor NR ? Bufo bufo 
japonicus 

NR 25 Static 24 12 ? Nishiuchi 
(1980b) 

114 Unable to check details 
(source language). 

15972608 Alachlor NR ? Bufo bufo 
japonicus 

NR 25 Static 24 12 ? Nishiuchi 
(1980b) 

115 Unable to check details 
(source language). 

15972608 Alachlor NR ? Bufo bufo 
japonicus 

NR 25 Static 24 12 ? Nishiuchi 
(1980b) 

116 Unable to check details 
(source language). 

15972608 Alachlor NR ? Bufo bufo 
japonicus 

NR 25 Static 24 12 ? Nishiuchi 
(1980b) 

117 Unable to check details 
(source language). 

93710 Allidochlor NR ? Bufo bufo 
japonicus 

NR 25 Static 24 2.8 ? Nishiuchi 
(1980b) 

121 Unable to check details 
(source language). 

93710 Allidochlor NR ? Bufo bufo 
japonicus 

NR 25 Static 24 2.9 ? Nishiuchi 
(1980b) 

122 Unable to check details 
(source language). 

93710 Allidochlor NR ? Bufo bufo 
japonicus 

NR 25 Static 24 3.3 ? Nishiuchi 
(1980b) 

123 Unable to check details 
(source language). 

93710 Allidochlor NR ? Bufo bufo 
japonicus 

NR 25 Static 24 3.3 ? Nishiuchi 
(1980b) 

124 Unable to check details 
(source language). 

93710 Allidochlor NR ? Bufo bufo 
japonicus 

NR 25 Static 24 3.4 ? Nishiuchi 
(1980b) 

125 Unable to check details 
(source language). 

93710 Allidochlor NR ? Bufo bufo 
japonicus 

NR 25 Static 24 3.5 ? Nishiuchi 
(1980b) 

126 Unable to check details 
(source language). 

834128 Ametryn NR ? Bufo bufo 
japonicus 

NR 25 Static 24 3.8 ? Nishiuchi 
(1980b) 

127 Unable to check details 
(source language). 

834128 Ametryn NR ? Bufo bufo 
japonicus 

NR 25 Static 24 4 ? Nishiuchi 
(1980b) 

128 Unable to check details 
(source language). 

834128 Ametryn NR ? Bufo bufo 
japonicus 

NR 25 Static 24 4.4 ? Nishiuchi 
(1980b) 

129 Unable to check details 
(source language). 

834128 Ametryn NR ? Bufo bufo 
japonicus 

NR 25 Static 24 5.6 ? Nishiuchi 
(1980b) 

130 Unable to check details 
(source language). 

834128 Ametryn NR ? Bufo bufo 
japonicus 

NR 25 Static 24 5.6 ? Nishiuchi 
(1980b) 

131 Unable to check details 
(source language). 

834128 Ametryn NR ? Bufo bufo 
japonicus 

NR 25 Static 24 5.6 ? Nishiuchi 
(1980b) 

132 Unable to check details 
(source language). 

33089611 Amitraz NR ? Bufo vulgaris 
formosus 

NR 25 NR 24 13 ? Nishiuchi 
(1980a) 

136 Unable to check details 
(source language). 

33089611 Amitraz NR ? Bufo vulgaris 
formosus 

NR 25 NR 24 15 ? Nishiuchi 
(1980a) 

137 Unable to check details 
(source language). 
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CAS Pesticide 
name 

% 
a.i. 

Test 
material 

Species Stage Temp. 
(°C) 

Exposure 
type 

Durat
ion 
(h) 

LC50 
(mg/L) 

LC50 
based 
on 

Reference Data 
line 

Reason for omission 
from main dataset 

3337711 Asulam NR ? Bufo bufo 
japonicus 

Tad. 25 Static 24 >40 ? Nishiuchi and 
Yoshida (1975) 

139 Unable to check details 
(source language). 

 - Bacillus 
sphaericus 
1593M 

NR NR Rana bufo Tad. NR Static 24 0.22 a.i. Mathavan and 
Velpandi (1984) 

151 Test material not 
defined. 

 - Bacillus 
sphaericus 
1593M 

NR NR Rana bufo Tad. NR Static 24 0.47 a.i. Mathavan and 
Velpandi (1984) 

152 Test material not 
defined. 

14344772
7 

Bacillus 
sphaericus 
2362 

NR NR Rana bufo Tad. NR Static 24 0.13 a.i. Mathavan and 
Velpandi (1984) 

153 Test material not 
defined. 

14344772
7 

Bacillus 
sphaericus 
2362 

NR NR Rana bufo Tad. NR Static 24 0.30 a.i. Mathavan and 
Velpandi (1984) 

154 Test material not 
defined. 

1861401 Benfluralin NR ? Bufo bufo 
japonicus 

NR 25 Static 24 11 ? Nishiuchi 
(1980b) 

155 Unable to check details 
(source language). 

1861401 Benfluralin NR ? Bufo bufo 
japonicus 

NR 25 Static 24 11 ? Nishiuchi 
(1980b) 

156 Unable to check details 
(source language). 

1861401 Benfluralin NR ? Bufo bufo 
japonicus 

NR 25 Static 24 11 ? Nishiuchi 
(1980b) 

157 Unable to check details 
(source language). 

1861401 Benfluralin NR ? Bufo bufo 
japonicus 

NR 25 Static 24 11 ? Nishiuchi 
(1980b) 

158 Unable to check details 
(source language). 

1861401 Benfluralin NR ? Bufo bufo 
japonicus 

NR 25 Static 24 11 ? Nishiuchi 
(1980b) 

159 Unable to check details 
(source language). 

1861401 Benfluralin NR ? Bufo bufo 
japonicus 

NR 25 Static 24 11 ? Nishiuchi 
(1980b) 

160 Unable to check details 
(source language). 

29104301 Benzoximate, 
 benzomate 

NR ? Bufo vulgaris 
formosus 

NR 25 NR 24 0.46 ? Nishiuchi 
(1980a) 

161 Unable to check details 
(source language). 

29104301 Benzoximate, 
 benzomate 

NR ? Bufo vulgaris 
formosus 

NR 25 NR 24 0.48 ? Nishiuchi 
(1980a) 

162 Unable to check details 
(source language). 

29104301 Benzoximate, 
 benzomate 

NR ? Bufo vulgaris 
formosus 

NR 25 NR 24 0.75 ? Nishiuchi 
(1980a) 

163 Unable to check details 
(source language). 

485314 Binapacryl NR ? Bufo bufo 
japonicus 

NR 17.3-
22.6 

NR 24 0.35 ? Nishiuchi 
(1975) 

164 Unable to check details 
(source language). 
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CAS Pesticide 
name 

% 
a.i. 

Test 
material 

Species Stage Temp. 
(°C) 

Exposure 
type 

Durat
ion 
(h) 

LC50 
(mg/L) 

LC50 
based 
on 

Reference Data 
line 

Reason for omission 
from main dataset 

8011630 Bordeaux 
mixture  
(1 % CuSO4 + 
1% CaCO3 in 
H2O 1:1)

- Form. Microhyla 
ornata 

Tad. 25.5-
25.9 

Static 24 4.62 Form. Jayaprakash and 
Madhyastha 
(1989) 

165 Unclear as to the basis 
of the toxicity data.  

8011630 Bordeaux 
mixture  
(1 % CuSO4 + 
1% CaCO3 in 
H2O 1:1)

- Form. Microhyla 
ornata 

Tad. 25.5-
25.9 

Static 24 4.92 Form. Jayaprakash and 
Madhyastha 
(1989) 

166 Unclear as to the basis 
of the toxicity data.  

23184669 Butachlor NR ? Bufo bufo 
japonicus 

Tad. 25 Static 24 1.8 ? Nishiuchi and 
Yoshida (1975) 

167 Unable to check details 
(source language). 

36335678 Butamifos NR ? Bufo bufo 
japonicus 

Tad. 17.5 Static 24 3.3 ? Nishiuchi 
(1979) 

172 Unable to check details 
(source language). 

34681237 Butoxycarbox
im 

NR ? Bufo bufo 
japonicus 

Tad. 17.5 Static 24 >40 ? Nishiuchi 
(1979) 

173 Unable to check details 
(source language). 

133062 Captan NR ? Bufo bufo 
japonicus 

NR 17.3-
22.6 

NR 24 0.2 ? Nishiuchi 
(1975) 

178 Unable to check details 
(source language). 

63252 Carbaryl NR Form. Rana 
hexadactyla 

Tad. 14 (12-
17) 

Static 24 150 Form. Khangarot et al 
(1985c) 

186 Data are for formulation 
(a.i. Content not 
defined). 

10605217 Carbendazim NR ? Bufo bufo 
japonicus 

Tad. 25 Static 24 >40 ? Nishiuchi and 
Yoshida (1975) 

187 Unable to check details 
(source language). 

10605217 Carbendazim NR Form. Rana 
hexadactyla 

Tad. 14 (12-
17) 

Static 24 26.3 Form. Khangarot et al 
(1985c) 

188 Data are for formulation 
(a.i. Content not 
defined). 

1563662 Carbofuran 75 NR Rana 
hexadactyla 

Tad. 14 (12-
17) 

Static 24 150 Form. Khangarot et al 
(1985c) 

189 Test material not 
defined. 

32861851 Chlomethoxyf
en, 
chlormethoxy
nil 

NR ? Bufo bufo 
japonicus 

Tad. 25 Static 24 >40 ? Nishiuchi and 
Yoshida (1975) 

191 Unable to check details 
(source language). 

57749 Chlordane NR ? Bufo vulgaris 
formosus 

NR 25 NR 24 3.5 ? Nishiuchi 
(1980a) 

192 Unable to check details 
(source language). 

57749 Chlordane NR ? Bufo vulgaris 
formosus 

NR 25 NR 24 4.2-4.4 ? Nishiuchi 
(1980a) 

193 Unable to check details 
(source language). 
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CAS Pesticide 
name 

% 
a.i. 

Test 
material 

Species Stage Temp. 
(°C) 

Exposure 
type 

Durat
ion 
(h) 

LC50 
(mg/L) 

LC50 
based 
on 

Reference Data 
line 

Reason for omission 
from main dataset 

57749 Chlordane 20 Form. Bufo bufo Tad. NR NR 24 0.41 a.i. Jayakumar and 
Kandeepan 
(2009) 

194 Insufficient detail of 
method used. 

2274740 Chlorfensulph
ide 

NR ? Bufo vulgaris 
formosus 

NR 25 NR 24 >42 ? Nishiuchi 
(1980a) 

195 Unable to check details 
(source language). 

2274740 Chlorfensulph
ide 

NR ? Bufo vulgaris 
formosus 

NR 25 NR 24 19 ? Nishiuchi 
(1980a) 

196 Unable to check details 
(source language). 

2274740 Chlorfensulph
ide 

NR ? Bufo vulgaris 
formosus 

NR 25 NR 24 28 ? Nishiuchi 
(1980a) 

197 Unable to check details 
(source language). 

2274740 Chlorfensulph
ide 

NR ? Bufo vulgaris 
formosus 

NR 25 NR 24 36-38 ? Nishiuchi 
(1980a) 

198 Unable to check details 
(source language). 

470906 Chlorfenvinph
os 

NR ? Bufo vulgaris 
formosus 

NR 25 NR 24 4.5 ? Nishiuchi 
(1980a) 

199 Unable to check details 
(source language). 

470906 Chlorfenvinph
os 

NR ? Bufo vulgaris 
formosus 

NR 25 NR 24 4.8 ? Nishiuchi 
(1980a) 

200 Unable to check details 
(source language). 

470906 Chlorfenvinph
os 

NR ? Bufo vulgaris 
formosus 

NR 25 NR 24 5 ? Nishiuchi 
(1980a) 

201 Unable to check details 
(source language). 

470906 Chlorfenvinph
os 

NR ? Bufo vulgaris 
formosus 

NR 25 NR 24 5.2 ? Nishiuchi 
(1980a) 

202 Unable to check details 
(source language). 

470906 Chlorfenvinph
os 

NR ? Bufo vulgaris 
formosus 

NR 25 NR 24 5.3 ? Nishiuchi 
(1980a) 

203 Unable to check details 
(source language). 

510156 Chlorobenzila
te 

NR ? Bufo vulgaris 
formosus 

NR 25 NR 24 2.1 ? Nishiuchi 
(1980a) 

204 Unable to check details 
(source language). 

510156 Chlorobenzila
te 

NR ? Bufo vulgaris 
formosus 

NR 25 NR 24 2.3 ? Nishiuchi 
(1980a) 

205 Unable to check details 
(source language). 

510156 Chlorobenzila
te 

NR ? Bufo vulgaris 
formosus 

NR 25 NR 24 2.4 ? Nishiuchi 
(1980a) 

206 Unable to check details 
(source language). 

510156 Chlorobenzila
te 

NR ? Bufo vulgaris 
formosus 

NR 25 NR 24 3.2 ? Nishiuchi 
(1980a) 

207 Unable to check details 
(source language). 

101213 Chloropropha
m 

NR ? Bufo bufo 
japonicus 

NR 25 Static 24 8.6 ? Nishiuchi 
(1980b) 

208 Unable to check details 
(source language). 

101213 Chloropropha
m 

NR ? Bufo bufo 
japonicus 

NR 25 Static 24 8.6 ? Nishiuchi 
(1980b) 

209 Unable to check details 
(source language). 

101213 Chloropropha
m 

NR ? Bufo bufo 
japonicus 

NR 25 Static 24 8.6 ? Nishiuchi 
(1980b) 

210 Unable to check details 
(source language). 
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CAS Pesticide 
name 

% 
a.i. 

Test 
material 

Species Stage Temp. 
(°C) 

Exposure 
type 

Durat
ion 
(h) 

LC50 
(mg/L) 

LC50 
based 
on 

Reference Data 
line 

Reason for omission 
from main dataset 

101213 Chloropropha
m 

NR ? Bufo bufo 
japonicus 

NR 25 Static 24 8.6 ? Nishiuchi 
(1980b) 

211 Unable to check details 
(source language). 

101213 Chloropropha
m 

NR ? Bufo bufo 
japonicus 

NR 25 Static 24 8.6 ? Nishiuchi 
(1980b) 

212 Unable to check details 
(source language). 

101213 Chloropropha
m 

NR ? Bufo bufo 
japonicus 

NR 25 Static 24 8.6 ? Nishiuchi 
(1980b) 

213 Unable to check details 
(source language). 

2921882 Chlorpyrifos NR NR Rana tigrina Tad. NR NR 24 0.177 a.i. Abbasi and Soni 
(1991) 

216 Test material not 
defined, too little detail 

5598130 Chlorpyrifos-
methyl 

NR ? Bufo vulgaris 
formosus 

NR 25 NR 24 1.8 ? Nishiuchi 
(1980a) 

217 Unable to check details 
(source language). 

5598130 Chlorpyrifos-
methyl 

NR ? Bufo vulgaris 
formosus 

NR 25 NR 24 2.3 ? Nishiuchi 
(1980a) 

218 Unable to check details 
(source language). 

7758987 Copper sulfate NR ? Bufo bufo 
japonicus 

NR 17.3-
22.6 

NR 24 0.22 ? Nishiuchi 
(1975) 

220 Unable to check details 
(source language). 

7758987 Copper sulfate NR Tech. 
(Reagent 
grade) 

Rana 
hexadactyla 

Tad. 15 Static 24 0.045 a.i. (Cu) Khangarot et al 
(1985a) 

226 Data appear to be the 
same as presented in 
Khangarot et al (1994). 

7758987 Copper sulfate NR Tech. 
(Reagent 
grade) 

Rana 
hexadactyla 

Tad. 15 (13-
16) 

Renewal 24 0.045 a.i. (Cu) Khangarot et al 
(1985b) 

227 Data appear to be the 
same as presented in 
Khangarot et al (1994). 

1134232 Cycloate NR ? Bufo bufo 
japonicus 

NR 17.3-
22.6 

NR 24 3.2 ? Nishiuchi 
(1975) 

228 Unable to check details 
(source language). 

12200885
9 

Cyhalofop-
butyl 

? ? Rana 
limnocharis 

Tad. NR NR 24 0.718 a.i. Wu et al 
(2011a) 

229 Unable to check details 
(source language). 

13121705 Cyhexatin NR ? Bufo vulgaris 
formosus 

NR 25 NR 24 0.082 ? Nishiuchi 
(1980a) 

230 Unable to check details 
(source language). 

13121705 Cyhexatin NR ? Bufo vulgaris 
formosus 

NR 25 NR 24 0.083 ? Nishiuchi 
(1980a) 

231 Unable to check details 
(source language). 

13121705 Cyhexatin NR ? Bufo vulgaris 
formosus 

NR 25 NR 24 0.086 ? Nishiuchi 
(1980a) 

232 Unable to check details 
(source language). 

13121705 Cyhexatin NR ? Bufo bufo 
japonicus 

Tad. 25 Static 24 0.085 ? Nishiuchi and 
Yoshida (1975) 

233 Unable to check details 
(source language). 

75990 Dalapon NR Form. Adelotus 
brevis 

Tad. 21-22 Static 24 11100 Form. Johnson (1976) 237 Data based on 
formulation, a.i. Content 
not defined. 
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CAS Pesticide 
name 

% 
a.i. 

Test 
material 

Species Stage Temp. 
(°C) 

Exposure 
type 

Durat
ion 
(h) 

LC50 
(mg/L) 

LC50 
based 
on 

Reference Data 
line 

Reason for omission 
from main dataset 

75990 Dalapon NR Form. Limnodyn-
astes peroni 

Tad. 21-22 Static 24 3300 Form. Johnson (1976) 238 Data based on 
formulation, a.i. Content 
not defined. 

533744 Dazomet NR ? Bufo bufo 
japonicus 

Tad. 17.5 Static 24 >40 ? Nishiuchi 
(1979) 

239 Unable to check details 
(source language). 

50293 DDT NR ? Bufo vulgaris 
formosus 

NR 25 NR 24 >40 ? Nishiuchi 
(1980a) 

240 Unable to check details 
(source language). 

52918635 Deltamethrin 2.5 Form. Bufo bufo Tad. NR Static 24 0.14 Form. Premkumar and 
Mathavan 
(1987) 

254 Insufficient detail on 
methods. 

52918635 Deltamethrin 2.5 Form. Bufo bufo Tad. NR Static 24 0.69 Form. Premkumar and 
Mathavan 
(1987) 

255 Insufficient detail on 
methods. 

52918635 Deltamethrin NR NR Rana 
temporaria 

Tad. 18 Static 24 0.01335 ? Thybaud (1990) 256 Test material not 
defined. 

10311849 Dialifos NR ? Bufo vulgaris 
formosus 

NR 25 NR 24 3.2 ? Nishiuchi 
(1980a) 

257 Unable to check details 
(source language). 

10311849 Dialifos NR ? Bufo vulgaris 
formosus 

NR 25 NR 24 36 ? Nishiuchi 
(1980a) 

258 Unable to check details 
(source language). 

10311849 Dialifos NR ? Bufo vulgaris 
formosus 

NR 25 NR 24 4.2 ? Nishiuchi 
(1980a) 

259 Unable to check details 
(source language). 

10311849 Dialifos NR ? Bufo vulgaris 
formosus 

NR 25 NR 24 5.6 ? Nishiuchi 
(1980a) 

260 Unable to check details 
(source language). 

10311849 Dialifos NR ? Bufo vulgaris 
formosus 

NR 25 NR 24 14-15 ? Nishiuchi 
(1980a) 

261 Unable to check details 
(source language). 

10311849 Dialifos NR ? Bufo bufo 
japonicus 

Tad. 25 Static 24 1.2 ? Nishiuchi and 
Yoshida (1975) 

262 Unable to check details 
(source language). 

1918009 Dicamba NR Form. Adelotus 
brevis 

Tad. 21-22 Static 24 220 Form. Johnson (1976) 263 Data based on 
formulation, a.i. Content 
not defined. 

1918009 Dicamba NR Form. Limnodyn-
astes peroni 

Tad. 21-22 Static 24 205 Form. Johnson (1976) 264 Data based on 
formulation, a.i. Content 
not defined. 

1194656 Dichlobenil NR ? Bufo bufo 
japonicus 

NR 25 Static 24 14 ? Nishiuchi 
(1980b) 

265 Unable to check details 
(source language). 
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CAS Pesticide 
name 

% 
a.i. 

Test 
material 

Species Stage Temp. 
(°C) 

Exposure 
type 

Durat
ion 
(h) 

LC50 
(mg/L) 

LC50 
based 
on 

Reference Data 
line 

Reason for omission 
from main dataset 

1194656 Dichlobenil NR ? Bufo bufo 
japonicus 

NR 25 Static 24 15 ? Nishiuchi 
(1980b) 

266 Unable to check details 
(source language). 

1194656 Dichlobenil NR ? Bufo bufo 
japonicus 

NR 25 Static 24 16 ? Nishiuchi 
(1980b) 

267 Unable to check details 
(source language). 

1194656 Dichlobenil NR ? Bufo bufo 
japonicus 

NR 25 Static 24 17 ? Nishiuchi 
(1980b) 

268 Unable to check details 
(source language). 

1194656 Dichlobenil NR ? Bufo bufo 
japonicus 

NR 25 Static 24 18 ? Nishiuchi 
(1980b) 

269 Unable to check details 
(source language). 

1194656 Dichlobenil NR ? Bufo bufo 
japonicus 

NR 25 Static 24 21 ? Nishiuchi 
(1980b) 

270 Unable to check details 
(source language). 

60571 Dieldrin NR ? Bufo vulgaris 
formosus 

NR 25 NR 24 >10 ? Nishiuchi 
(1980a) 

275 Unable to check details 
(source language). 

60515 Dimethoate 40 ? Rana 
chaochiaoen-
sis 

Tad. 20.5±0.
5 

NR 24 76.97 a.i. Zhang et al 
(2007) 

281 Unable to extract all 
details (source 
language). 

60515 Dimethoate NR Form. Rana 
hexadactyla 

Tad. 14 (12-
17) 

Static 24 7.82 Form. Khangarot et al 
(1985c) 

282 Data are for formulation 
(a.i. Content not 
defined). 

2274671 Dimethylvinp
hos 

NR ? Bufo vulgaris 
formosus 

NR 25 NR 24 11 ? Nishiuchi 
(1980a) 

283 Unable to check details 
(source language). 

2274671 Dimethylvinp
hos 

NR ? Bufo vulgaris 
formosus 

NR 25 NR 24 15 ? Nishiuchi 
(1980a) 

284 Unable to check details 
(source language). 

85007 Diquat 
dibromide 

NR ? Bufo bufo 
japonicus 

NR 25 Static 24 140 ? Nishiuchi 
(1980b) 

285 Unable to check details 
(source language). 

85007 Diquat 
dibromide 

NR ? Bufo bufo 
japonicus 

NR 25 Static 24 280 ? Nishiuchi 
(1980b) 

286 Unable to check details 
(source language). 

85007 Diquat 
dibromide 

NR ? Bufo bufo 
japonicus 

NR 25 Static 24 300 ? Nishiuchi 
(1980b) 

287 Unable to check details 
(source language). 

85007 Diquat 
dibromide 

NR ? Bufo bufo 
japonicus 

NR 25 Static 24 320 ? Nishiuchi 
(1980b) 

288 Unable to check details 
(source language). 

85007 Diquat 
dibromide 

NR ? Bufo bufo 
japonicus 

NR 25 Static 24 330 ? Nishiuchi 
(1980b) 

289 Unable to check details 
(source language). 

85007 Diquat 
dibromide 

NR ? Bufo bufo 
japonicus 

NR 25 Static 24 340 ? Nishiuchi 
(1980b) 

290 Unable to check details 
(source language). 

144218 DSMA NR NR Adelotus 
brevis 

Tad. 21-22 Static 24 600 Form. Johnson (1976) 291 Test material not 
defined. 
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CAS Pesticide 
name 

% 
a.i. 

Test 
material 

Species Stage Temp. 
(°C) 

Exposure 
type 

Durat
ion 
(h) 

LC50 
(mg/L) 

LC50 
based 
on 

Reference Data 
line 

Reason for omission 
from main dataset 

144218 DSMA NR NR Limnodyn-
astes peroni 

Tad. 21-22 Static 24 324 Form. Johnson (1976) 292 Test material not 
defined. 

17109498 Edifenphos NR ? Bufo bufo 
japonicus 

NR 17.3-
22.6 

NR 24 1.8 ? Nishiuchi 
(1975) 

293 Unable to check details 
(source language). 

115297 Endosulfan NR NR Bufo 
melanostictus 

Larv. 25 Static 24 0.1419 ? Vardia et al 
(1984) 

294 Test material not 
defined. 

115297 Endosulfan NR ? Bufo vulgaris 
formosus 

NR 25 NR 24 1.3 ? Nishiuchi 
(1980a) 

295 Unable to check details 
(source language). 

115297 Endosulfan NR ? Bufo vulgaris 
formosus 

NR 25 NR 24 1.5 ? Nishiuchi 
(1980a) 

296 Unable to check details 
(source language). 

115297 Endosulfan NR ? Bufo vulgaris 
formosus 

NR 25 NR 24 2.3 ? Nishiuchi 
(1980a) 

297 Unable to check details 
(source language). 

115297 Endosulfan NR ? Bufo vulgaris 
formosus 

NR 25 NR 24 3.2 ? Nishiuchi 
(1980a) 

298 Unable to check details 
(source language). 

72208 Endrin NR Form. Rana 
hexadactyla 

Tad. 14 (12-
17) 

Static 24 4.94 Form. Khangarot et al 
(1985c) 

309 Data are for formulation 
(a.i. Content not 
defined). 

33813206 Etem NR ? Bufo bufo 
japonicus 

NR 17.3-
22.6 

NR 24 0.08 ? Nishiuchi 
(1975) 

316 Unable to check details 
(source language). 

2593159 Etridiazole NR ? Bufo bufo 
japonicus 

Tad. 25 Static 24 12 ? Nishiuchi and 
Yoshida (1975) 

317 Unable to check details 
(source language). 

93721 Fenoprop NR Form. Adelotus 
brevis 

Tad. 21-22 Static 24 77 Form. Johnson (1976) 322 Data based on 
formulation, a.i. Content 
not defined. 

93721 Fenoprop NR ? Bufo bufo 
japonicus 

Tad. 17.5 Static 24 >40 ? Nishiuchi 
(1979) 

323 Unable to check details 
(source language). 

93721 Fenoprop NR Form. Bufo marinus Tad. 21-22 Static 24 60 Form. Johnson (1976) 324 Data based on 
formulation, a.i. Content 
not defined. 

93721 Fenoprop NR Form. Limnodyn-
astes peroni 

Tad. 21-22 Static 24 35 Form. Johnson (1976) 326 Data based on 
formulation, a.i. Content 
not defined. 

55389 Fenthion NR Form. Rana 
hexadactyla 

Tad. 14 (12-
17) 

Static 24 1.42 Form. Khangarot et al 
(1985c) 

329 Data are for formulation 
(a.i. Content not 
defined). 
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CAS Pesticide 
name 

% 
a.i. 

Test 
material 

Species Stage Temp. 
(°C) 

Exposure 
type 

Durat
ion 
(h) 

LC50 
(mg/L) 

LC50 
based 
on 

Reference Data 
line 

Reason for omission 
from main dataset 

51630581 Fenvalerate 20 Form. Bufo bufo Tad. NR NR 24 0.18 a.i. Jayakumar and 
Kandeepan 
(2009) 

330 Insufficient detail of 
method used. 

640197 Fluoroacetami
de 

NR ? Bufo vulgaris 
formosus 

NR 25 NR 24 >40 ? Nishiuchi 
(1980a) 

331 Unable to check details 
(source language). 

13738631 Fluoronitrofen NR ? Bufo bufo 
japonicus 

NR 17.3-
22.6 

NR 24 14 ? Nishiuchi 
(1975) 

332 Unable to check details 
(source language). 

133073 Folpet NR ? Bufo bufo 
japonicus 

NR 17.3-
22.6 

NR 24 0.65 ? Nishiuchi 
(1975) 

333 Unable to check details 
(source language). 

58899 Gamma-HCH, 
lindane 

6.5 Form. Rana 
hexadactyla 

Tad. 14 (12-
17) 

Static 24 5.97 Form. Khangarot et al 
(1985c) 

341 Data are for formulation. 

58899 Gamma-HCH, 
lindane 

NR NR Rana 
temporaria 

Tad. 18 Static 24 8.63 ? Thybaud (1990) 342 Test material not 
defined. 

76448 Heptachlor NR ? Bufo vulgaris 
formosus 

NR 25 Static 24 >10 ? Nishiuchi 
(1980a) 

388 Unable to check details 
(source language). 

118741 Hexachlorobe
nzene 

NR ? Bufo bufo 
japonicus 

NR 25 Static 24 >4.2 ? Nishiuchi 
(1980b) 

391 Unable to check details 
(source language). 

118741 Hexachlorobe
nzene 

NR ? Bufo bufo 
japonicus 

NR 25 Static 24 >4.2 ? Nishiuchi 
(1980b) 

392 Unable to check details 
(source language). 

118741 Hexachlorobe
nzene 

NR ? Bufo bufo 
japonicus 

NR 25 Static 24 >4.2 ? Nishiuchi 
(1980b) 

393 Unable to check details 
(source language). 

118741 Hexachlorobe
nzene 

NR ? Bufo bufo 
japonicus 

NR 25 Static 24 >4.2 ? Nishiuchi 
(1980b) 

394 Unable to check details 
(source language). 

118741 Hexachlorobe
nzene 

NR ? Bufo bufo 
japonicus 

NR 25 Static 24 >4.2 ? Nishiuchi 
(1980b) 

395 Unable to check details 
(source language). 

118741 Hexachlorobe
nzene 

NR ? Bufo bufo 
japonicus 

NR 25 Static 24 >4.2 ? Nishiuchi 
(1980b) 

396 Unable to check details 
(source language). 

2631405 Isoprocarb NR ? Bufo bufo 
japonicus 

Tad. 17.5 Static 24 23 ? Nishiuchi 
(1979) 

399 Unable to check details 
(source language). 

36614387 Isothioate NR ? Bufo bufo 
japonicus 

Tad. 25 Static 24 7.3 ? Nishiuchi and 
Yoshida (1975) 

400 Unable to check details 
(source language). 

18854018 Isoxathion NR ? Bufo bufo 
japonicus 

Tad. 25 Static 24 12 ? Nishiuchi and 
Yoshida (1975) 

401 Unable to check details 
(source language). 

21609905 Leptophos NR ? Bufo vulgaris 
formosus 

NR 25 NR 24 15 ? Nishiuchi 
(1980a) 

402 Unable to check details 
(source language). 
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CAS Pesticide 
name 

% 
a.i. 

Test 
material 

Species Stage Temp. 
(°C) 

Exposure 
type 

Durat
ion 
(h) 

LC50 
(mg/L) 

LC50 
based 
on 

Reference Data 
line 

Reason for omission 
from main dataset 

21609905 Leptophos NR ? Bufo vulgaris 
formosus 

NR 25 NR 24 18 ? Nishiuchi 
(1980a) 

403 Unable to check details 
(source language). 

21609905 Leptophos NR ? Bufo vulgaris 
formosus 

NR 25 NR 24 26 ? Nishiuchi 
(1980a) 

404 Unable to check details 
(source language). 

21609905 Leptophos NR ? Bufo vulgaris 
formosus 

NR 25 NR 24 27 ? Nishiuchi 
(1980a) 

405 Unable to check details 
(source language). 

21609905 Leptophos NR ? Bufo vulgaris 
formosus 

NR 25 NR 24 56 ? Nishiuchi 
(1980a) 

406 Unable to check details 
(source language). 

121755 Malathion NR Form. Rana 
hexadactyla 

Tad. 14 (12-
17) 

Static 24 0.846 Form. Khangarot et al 
(1985c) 

411 Data are for formulation 
(a.i. Content not 
defined). 

121755 Malathion NR NR Rana tigrina Tad. NR NR 24 2.07 a.i. Abbasi and Soni 
(1991) 

412 Test material not 
defined, too little detail 

94746 MCPA ? ? Bufo bufo 
japonicus 

NR 17.3-
22.6 

NR 24 10 ? Nishiuchi 
(1975) 

413 Unable to check details 
(source language). 

5221169 MCPA 
potassium 

NR ? Bufo bufo 
japonicus 

NR 25 Static 24 >130 ? Nishiuchi 
(1980b) 

414 Unable to check details 
(source language). 

5221169 MCPA 
potassium 

NR ? Bufo bufo 
japonicus 

NR 25 Static 24 >130 ? Nishiuchi 
(1980b) 

415 Unable to check details 
(source language). 

5221169 MCPA 
potassium 

NR ? Bufo bufo 
japonicus 

NR 25 Static 24 >130 ? Nishiuchi 
(1980b) 

416 Unable to check details 
(source language). 

5221169 MCPA 
potassium 

NR ? Bufo bufo 
japonicus 

NR 25 Static 24 >130 ? Nishiuchi 
(1980b) 

417 Unable to check details 
(source language). 

5221169 MCPA 
potassium 

NR ? Bufo bufo 
japonicus 

NR 25 Static 24 >130 ? Nishiuchi 
(1980b) 

418 Unable to check details 
(source language). 

5221169 MCPA 
potassium 

NR ? Bufo bufo 
japonicus 

NR 25 Static 24 4.9 ? Nishiuchi 
(1980b) 

419 Unable to check details 
(source language). 

5221169 MCPA 
potassium 

NR ? Bufo bufo 
japonicus 

Tad. 25 Static 24 >40 ? Nishiuchi and 
Yoshida (1975) 

420 Unable to check details 
(source language). 

25319908 MCPA-
thioethyl 

NR ? Bufo bufo 
japonicus 

NR 17.3-
22.6 

NR 24 5.5 ? Nishiuchi 
(1975) 

421 Unable to check details 
(source language). 

10443706 MCPB-ethyl NR ? Bufo bufo 
japonicus 

NR 17.3-
22.6 

NR 24 5.0 ? Nishiuchi 
(1975) 

422 Unable to check details 
(source language). 

6062266 MCPB-
sodium 

NR ? Bufo bufo 
japonicus 

NR 25 Static 24 1.1 ? Nishiuchi 
(1980b) 

423 Unable to check details 
(source language). 
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CAS Pesticide 
name 

% 
a.i. 

Test 
material 

Species Stage Temp. 
(°C) 

Exposure 
type 

Durat
ion 
(h) 

LC50 
(mg/L) 

LC50 
based 
on 

Reference Data 
line 

Reason for omission 
from main dataset 

6062266 MCPB-
sodium 

NR ? Bufo bufo 
japonicus 

NR 25 Static 24 32 ? Nishiuchi 
(1980b) 

424 Unable to check details 
(source language). 

6062266 MCPB-
sodium 

NR ? Bufo bufo 
japonicus 

NR 25 Static 24 36 ? Nishiuchi 
(1980b) 

425 Unable to check details 
(source language). 

6062266 MCPB-
sodium 

NR ? Bufo bufo 
japonicus 

NR 25 Static 24 38 ? Nishiuchi 
(1980b) 

426 Unable to check details 
(source language). 

6062266 MCPB-
sodium 

NR ? Bufo bufo 
japonicus 

NR 25 Static 24 42 ? Nishiuchi 
(1980b) 

427 Unable to check details 
(source language). 

6062266 MCPB-
sodium 

NR ? Bufo bufo 
japonicus 

NR 25 Static 24 4.8 ? Nishiuchi 
(1980b) 

428 Unable to check details 
(source language). 

2595542 Mecarbam NR ? Bufo vulgaris 
formosus 

NR 25 Static 24 14 ? Nishiuchi 
(1980a) 

429 Unable to check details 
(source language). 

2595542 Mecarbam NR ? Bufo vulgaris 
formosus 

NR 25 Static 24 18 ? Nishiuchi 
(1980a) 

430 Unable to check details 
(source language). 

2595542 Mecarbam NR ? Bufo vulgaris 
formosus 

NR 25 Static 24 24 ? Nishiuchi 
(1980a) 

431 Unable to check details 
(source language). 

2595542 Mecarbam NR ? Bufo vulgaris 
formosus 

NR 25 Static 24 27 ? Nishiuchi 
(1980a) 

432 Unable to check details 
(source language). 

53780340 Mefluidide NR ? Bufo bufo 
japonicus 

Tad. 17.5 Static 24 >40 ? Nishiuchi 
(1979) 

434 Unable to check details 
(source language). 

7487947 Mercuric 
chloride 

NR Tech. Rana tigrina Adults 23±1.0 Renewal 24 18.3 a.i. Mudgall and 
Patil (1988) 

435 Insufficient details on 
repilication and dose 
levels. 

7487947 Mercuric 
chloride 

NR Tech. Rana tigrina Adults 23±1.0 Renewal 24 19.02 a.i. Mudgall and 
Patil (1988) 

436 Insufficient details on 
repilication and dose 
levels. 

7487947 Mercuric 
chloride 

NR ? Ambystoma 
mexicanum 

NR 20 NR 24 0.56 Total Slooff (1982) 437 Unable to check details 
(source not retrieved). 

7487947 Mercuric 
chloride 

NR ? Xenopus 
laevis 

NR 20 NR 24 0.18-
0.32 

Total Slooff (1982) 438 Unable to check details 
(source not retrieved). 

16752775 Methomyl NR ? Bufo vulgaris 
formosus 

NR 25 NR 24 >42 ? Nishiuchi 
(1980a) 

446 Unable to check details 
(source language). 

16752775 Methomyl NR ? Bufo vulgaris 
formosus 

NR 25 NR 24 34 ? Nishiuchi 
(1980a) 

447 Unable to check details 
(source language). 

16752775 Methomyl NR ? Bufo vulgaris 
formosus 

NR 25 NR 24 23-26 ? Nishiuchi 
(1980a) 

448 Unable to check details 
(source language). 
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CAS Pesticide 
name 

% 
a.i. 

Test 
material 

Species Stage Temp. 
(°C) 

Exposure 
type 

Durat
ion 
(h) 

LC50 
(mg/L) 

LC50 
based 
on 

Reference Data 
line 

Reason for omission 
from main dataset 

1129415 Metolcarb NR ? Bufo bufo 
japonicus 

Tad. 17.5 Static 24 >40 ? Nishiuchi 
(1979) 

454 Unable to check details 
(source language). 

2212671 Molinate NR ? Bufo bufo 
japonicus 

NR 17.3-2.6 NR 24 14 ? Nishiuchi 
(1975) 

456 Unable to check details 
(source language). 

2212671 Molinate NR ? Bufo bufo 
japonicus 

Tad. 25 Static 24 34 ? Nishiuchi and 
Yoshida (1975) 

457 Unable to check details 
(source language). 

300765 Naled NR ? Bufo vulgaris 
formosus 

NR 25 NR 24 19 ? Nishiuchi 
(1980a) 

461 Unable to check details 
(source language). 

300765 Naled NR ? Bufo vulgaris 
formosus 

NR 25 NR 24 6.5 ? Nishiuchi 
(1980a) 

462 Unable to check details 
(source language). 

300765 Naled NR ? Bufo vulgaris 
formosus 

NR 25 NR 24 2.3-2.7 ? Nishiuchi 
(1980a) 

463 Unable to check details 
(source language). 

300765 Naled NR ? Bufo vulgaris 
formosus 

NR 25 NR 24 3.6-4.6 ? Nishiuchi 
(1980a) 

464 Unable to check details 
(source language). 

11141176 Neem 
(Azadirachtin) 

NR Form. Bufo regularis Tad. NR Static? 24 See 
formulat
ion data 

a.i. El-Shazly and 
El-Sharnoubi 
(2000)  

466 Insufficient detail on test 
method. 

65305 Nicotine 
sulfate 

NR ? Bufo vulgaris 
formosus 

NR 25 NR 24 >56 ? Nishiuchi 
(1980a) 

470 Unable to check details 
(source language). 

65305 Nicotine 
sulfate 

NR ? Bufo vulgaris 
formosus 

NR 25 NR 24 56 ? Nishiuchi 
(1980a) 

471 Unable to check details 
(source language). 

4726141 Nitralin NR ? Bufo bufo 
japonicus 

Tad. 25 Static 24 >40 ? Nishiuchi and 
Yoshida (1975) 

472 Unable to check details 
(source language). 

34622587 Orbencarb, ort
hobencarb 

NR ? Bufo bufo 
japonicus 

NR 25 Static 24 2.4 ? Nishiuchi 
(1980b) 

473 Unable to check details 
(source language). 

34622587 Orbencarb, ort
hobencarb 

NR ? Bufo bufo 
japonicus 

NR 25 Static 24 2.7 ? Nishiuchi 
(1980b) 

474 Unable to check details 
(source language). 

34622587 Orbencarb, ort
hobencarb 

NR ? Bufo bufo 
japonicus 

NR 25 Static 24 2.7 ? Nishiuchi 
(1980b) 

475 Unable to check details 
(source language). 

34622587 Orbencarb, ort
hobencarb 

NR ? Bufo bufo 
japonicus 

NR 25 Static 24 2.7 ? Nishiuchi 
(1980b) 

476 Unable to check details 
(source language). 

34622587 Orbencarb, ort
hobencarb 

NR ? Bufo bufo 
japonicus 

NR 25 Static 24 2.7 ? Nishiuchi 
(1980b) 

477 Unable to check details 
(source language). 

34622587 Orbencarb, ort
hobencarb 

NR ? Bufo bufo 
japonicus 

NR 25 Static 24 2.7 ? Nishiuchi 
(1980b) 

478 Unable to check details 
(source language). 
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CAS Pesticide 
name 

% 
a.i. 

Test 
material 

Species Stage Temp. 
(°C) 

Exposure 
type 

Durat
ion 
(h) 

LC50 
(mg/L) 

LC50 
based 
on 

Reference Data 
line 

Reason for omission 
from main dataset 

19666309 Oxadiazon NR ? Bufo bufo 
japonicus 

Tad. 25 Static 24 2.8 ? Nishiuchi and 
Yoshida (1975) 

479 Unable to check details 
(source language). 

5259881 Oxicarboxin NR ? Bufo bufo 
japonicus 

Tad. 25 Static 24 >40 ? Nishiuchi and 
Yoshida (1975) 

480 Unable to check details 
(source language). 

4685147 Paraquat NR Form. Adelotus 
brevis 

Tad. 21-22 Static 24 320 Form. Johnson (1976) 484 Data based on 
formulation, a.i. Content 
not defined. 

4418262 Paraquat NR ? Bufo bufo 
japonicus 

Tad. 17.5 Static 24 >40 Form. Nishiuchi 
(1979) 

485 Unable to check details 
(source language). 

4685147 Paraquat NR Form. Limnodyn-
astes peroni 

Tad. 21-22 Static 24 204 Form. Johnson (1976) 486 Data based on 
formulation, a.i. Content 
not defined. 

1910425 Paraquat 
dichloride 

NR ? Bufo bufo 
japonicus 

NR 17.3-
22.6 

NR 24 7.0 ? Nishiuchi 
(1975) 

487 Unable to check details 
(source language). 

1910425 Paraquat 
dichloride 

NR ? Bufo bufo 
japonicus 

NR 25 Static 24 13 ? Nishiuchi 
(1980b) 

488 Unable to check details 
(source language). 

1910425 Paraquat 
dichloride 

NR ? Bufo bufo 
japonicus 

NR 25 Static 24 2.5 ? Nishiuchi 
(1980b) 

489 Unable to check details 
(source language). 

1910425 Paraquat 
dichloride 

NR ? Bufo bufo 
japonicus 

NR 25 Static 24 27 ? Nishiuchi 
(1980b) 

490 Unable to check details 
(source language). 

1910425 Paraquat 
dichloride 

NR ? Bufo bufo 
japonicus 

NR 25 Static 24 3.2 ? Nishiuchi 
(1980b) 

491 Unable to check details 
(source language). 

1910425 Paraquat 
dichloride 

NR ? Bufo bufo 
japonicus 

NR 25 Static 24 5.6 ? Nishiuchi 
(1980b) 

492 Unable to check details 
(source language). 

1910425 Paraquat 
dichloride 

NR ? Bufo bufo 
japonicus 

NR 25 Static 24 9 ? Nishiuchi 
(1980b) 

493 Unable to check details 
(source language). 

298000 Parathion-
methyl, 
methyl 
parathion 

50 Form. Rana 
cyanophlyctis 

Tad. NR Static 24 8 Form. Yasmeen and 
Nayeemunnisa 
(1985) 

505 Too little detail. On 
conduct of study. 

298000 Parathion-
methyl, 
methyl 
parathion 

NR NR Rana tigrina Tad. 28±2 Renewal 24 6.28 NR Kennedy and 
Sampath (2001) 

506 Test material not 
defined, basis of LC50 
value not defined. 

1114712 Pebulate NR ? Bufo bufo 
japonicus 

NR 17.3-
22.6 

NR 24 6.1 ? Nishiuchi 
(1975) 

508 Unable to check details 
(source language). 
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CAS Pesticide 
name 

% 
a.i. 

Test 
material 

Species Stage Temp. 
(°C) 

Exposure 
type 

Durat
ion 
(h) 

LC50 
(mg/L) 

LC50 
based 
on 

Reference Data 
line 

Reason for omission 
from main dataset 

87865 Pentachloroph
enol 

NR ? Ambystoma 
mexicanum 

NR 20 NR 24 0.56-1 Form. Slooff (1982) 509 Unable to check details 
(source not retrieved). 

87865 Pentachloroph
enol 

NR ? Xenopus 
laevis 

NR 20 NR 24 0.18-
0.32 

Form. Slooff (1982) 510 Unable to check details 
(source not retrieved). 

87865 Pentachloroph
enol 

NR ? Bufo bufo 
japonicus 

Tad. 20 Static 24 0.17-
0.23 

? Nishiuchi 
(1976) 

512 Unable to check details 
(source language). 

2307688 Pentanochlor NR ? Bufo bufo 
japonicus 

NR 25 Static 24 8 ? Nishiuchi 
(1980b) 

513 Unable to check details 
(source language). 

2307688 Pentanochlor NR ? Bufo bufo 
japonicus 

NR 25 Static 24 8.4 ? Nishiuchi 
(1980b) 

514 Unable to check details 
(source language). 

2307688 Pentanochlor NR ? Bufo bufo 
japonicus 

NR 25 Static 24 8.6 ? Nishiuchi 
(1980b) 

515 Unable to check details 
(source language). 

2307688 Pentanochlor NR ? Bufo bufo 
japonicus 

NR 25 Static 24 8.6 ? Nishiuchi 
(1980b) 

516 Unable to check details 
(source language). 

2307688 Pentanochlor NR ? Bufo bufo 
japonicus 

NR 25 Static 24 8.6 ? Nishiuchi 
(1980b) 

517 Unable to check details 
(source language). 

2307688 Pentanochlor NR ? Bufo bufo 
japonicus 

NR 25 Static 24 8.6 ? Nishiuchi 
(1980b) 

518 Unable to check details 
(source language). 

2310170 Phosalone NR ? Bufo vulgaris 
formosus 

NR 25 NR 24 4.6-4.8 ? Nishiuchi 
(1980a) 

520 Unable to check details 
(source language). 

2310170 Phosalone NR NR Rana tigrina Tad. NR NR 24 0.30 a.i. Abbasi and Soni 
(1991) 

521 Test material not 
defined, too little detail 

13171216 Phosphamido
n 

NR NR Rana 
cyanophlyctis 

Adults NR NR 24 0.272 a.i. Thenmozhi and 
Ramaswamy 
(2008) 

522 Test material not 
defined. 

1918021 Picloram NR Form. Adelotus 
brevis 

Tad. 21-22 Static 24 143 Form. Johnson (1976) 523 Data based on 
formulation, a.i. Content 
not defined. 

1918021 Picloram NR Form. Adelotus 
brevis 

Tad. 21-22 Static 24 210 Form. Johnson (1976) 524 Data based on 
formulation, a.i. Content 
not defined. 

1918021 Picloram NR Form. Limnodyn-
astes peroni 

Tad. 21-22 Static 24 120 Form. Johnson (1976) 525 Data based on 
formulation, a.i. Content 
not defined. 

23103982 Pirimicarb NR ? Bufo vulgaris 
formosus 

NR 25 NR 24 >40 ? Nishiuchi 
(1980a) 

528 Unable to check details 
(source language). 
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CAS Pesticide 
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on 

Reference Data 
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Reason for omission 
from main dataset 

39285046 Polynactin NR ? Bufo bufo 
japonicus 

Tad. 25 Static 24 0.029 ? Nishiuchi and 
Yoshida (1975) 

532 Unable to check details 
(source language). 

14088712 Proclonol NR ? Bufo vulgaris 
formosus 

NR 25 NR 24 0.82 ? Nishiuchi 
(1980a) 

533 Unable to check details 
(source language). 

14088712 Proclonol NR ? Bufo vulgaris 
formosus 

NR 25 NR 24 0.86 ? Nishiuchi 
(1980a) 

534 Unable to check details 
(source language). 

2631370 Promecarb NR ? Bufo bufo 
japonicus 

Tad. 25 Static 24 28 ? Nishiuchi and 
Yoshida (1975) 

536 Unable to check details 
(source language). 

7292162 Propaphos NR ? Bufo bufo 
japonicus 

Tad. 25 Static 24 14 ? Nishiuchi and 
Yoshida (1975) 

537 Unable to check details 
(source language). 

2312358 Propargite NR ? Bufo vulgaris 
formosus 

NR 25 NR 24 0.12 ? Nishiuchi 
(1980a) 

538 Unable to check details 
(source language). 

2312358 Propargite NR ? Bufo vulgaris 
formosus 

NR 25 NR 24 0.25 ? Nishiuchi 
(1980a) 

539 Unable to check details 
(source language). 

2312358 Propargite NR ? Bufo vulgaris 
formosus 

NR 25 NR 24 0.29 ? Nishiuchi 
(1980a) 

540 Unable to check details 
(source language). 

2312358 Propargite NR ? Bufo vulgaris 
formosus 

NR 25 NR 24 0.19-0.2 ? Nishiuchi 
(1980a) 

541 Unable to check details 
(source language). 

23950585 Propyzamide NR ? Bufo bufo 
japonicus 

Tad. 25 Static 24 >40 ? Nishiuchi and 
Yoshida (1975) 

542 Unable to check details 
(source language). 

119120 Pyridaphenthi
on 

NR ? Bufo bufo 
japonicus 

Tad. 25 Static 24 10 ? Nishiuchi and 
Yoshida (1975) 

543 Unable to check details 
(source language). 

1086028 Pyridinitril NR ? Bufo bufo 
japonicus 

NR 17.3-
22.6 

NR 24 0.023 ? Nishiuchi 
(1975) 

544 Unable to check details 
(source language). 

2797515 Quinoclamine NR ? Bufo bufo 
japonicus 

NR 17.3-
22.6 

NR 24 0.62 ? Nishiuchi 
(1975) 

545 Unable to check details 
(source language). 

83794 Rotenone 5 Form. Rana spheno-
cephala 

Larv. 16±1 Static 24 0.580 NR Chandler and 
Marking (1982) 

546 Lack of detail on 
methods and basis of 
values presented (active 
substance or 
formulation). 

83794 Rotenone NR ? Bufo vulgaris 
formosus 

NR 25 NR 24 0.052-
0.058 

? Nishiuchi 
(1980a) 

547 Unable to check details 
(source language). 

83794 Rotenone NR ? Bufo vulgaris 
formosus 

NR 25 NR 24 0.068-
0.075 

? Nishiuchi 
(1980a) 

548 Unable to check details 
(source language). 
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83794 Rotenone NR ? Bufo vulgaris 
formosus 

NR 25 NR 24 0.086-
0.092 

? Nishiuchi 
(1980a) 

549 Unable to check details 
(source language). 

83794 Rotenone 20 Form. Rana pipiens NR NR Static 24 7.9 Form. Farringer (1972) 550 Insufficient detail on 
methods used. 

83794 Rotenone 20 Form. Rana pipiens NR NR Static 24 7.3 Form. Farringer (1972) 551 Insufficient detail on 
methods used. 

83794 Rotenone 5 Form. Rana pipiens NR NR Static 24 4.8 Form. Farringer (1972) 552 Insufficient detail on 
methods used. 

83794 Rotenone 5 Form. Rana pipiens NR NR Static 24 24 Form. Farringer (1972) 553 Insufficient detail on 
methods used. 

4418262 Sodium 
dehydroacetic 
acid, 
dehydroacetic 
acid - sodium 
salt 

NR ? Bufo bufo 
japonicus 

Tad. 17.5 Static 24 >40 Form. Nishiuchi 
(1979) 

556 Unable to check details 
(source language). 

131522 Sodium 
pentachloroph
enoxide 

NR ? Bufo bufo 
japonicus 

NR 17.3-
22.6 

NR 24 0.12 ? Nishiuchi 
(1975) 

596 Unable to check details 
(source language). 

131522 Sodium 
pentachloroph
enoxide 

NR ? Bufo bufo 
japonicus 

Tad. 25 Static 24 0.35 ? Nishiuchi and 
Yoshida (1975) 

597 Unable to check details 
(source language). 

3383968 Temephos 5 Form. Hynobius 
retardatus 

Larv. 17-18 Static 24 3.97 Form. Hattori (1974) 602 Unable to check details 
(source language). 

3383968 Temephos 5 Form. Rana 
chensinensis 

Tad. 17-18 Static 24 4.18 Form. Hattori (1974) 605 Unable to check details 
(source language). 

22248799 Tetrachlorvin
phos 

NR ? Bufo vulgaris 
formosus 

NR 25 NR 24 10 ? Nishiuchi 
(1980a) 

606 Unable to check details 
(source language). 

22248799 Tetrachlorvin
phos 

NR ? Bufo vulgaris 
formosus 

NR 25 NR 24 8.1 ? Nishiuchi 
(1980a) 

607 Unable to check details 
(source language). 

22248799 Tetrachlorvin
phos 

NR ? Bufo vulgaris 
formosus 

NR 25 NR 24 8.5 ? Nishiuchi 
(1980a) 

608 Unable to check details 
(source language). 

116290 Tetradifon NR ? Bufo vulgaris 
formosus 

NR 25 NR 24 6.1 ? Nishiuchi 
(1980a) 

609 Unable to check details 
(source language). 

116290 Tetradifon NR ? Bufo vulgaris 
formosus 

NR 25 NR 24 6.4 ? Nishiuchi 
(1980a) 

610 Unable to check details 
(source language). 
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148798 Thiabendazole NR ? Bufo bufo 
japonicus 

Tad. 25 Static 24 15 ? Nishiuchi and 
Yoshida (1975) 

611 Unable to check details 
(source language). 

81412433 Tridemorph NR Form. Rana 
hexadactyla 

Tad. 14 (12-
17) 

Static 24 0.78 Form. Khangarot et al 
(1985c) 

636 Data are for formulation 
(a.i. Content not 
defined). 

137304 Ziram NR ? Bufo bufo 
japonicus 

NR 17.3-
22.6 

NR 24 0.21 ? Nishiuchi 
(1975) 

641 Unable to check details 
(source language). 

94757 2,4-D NR NR Bufo 
melanostictus 

Larv. 25 Static 48 9.03 ? Vardia et al 
(1984) 

644 Test material not 
defined. 

2702729 2,4-D Sodium NR Tech. Bufo bufo 
japonicus 

Tad. 25 (24-
26) 

Static 48 >40 a.i. Hashimoto and 
Nishiuchi 
(1981) 

648 Unable to check details 
(source language). 

2008391 2,4-D-
dimethylamm
onium 

NR Form. Adelotus 
brevis 

Tad. 21-22 Static 48 228 Form. Johnson (1976) 649 Data based on 
formulation, a.i. Content 
not defined. 

2008391 2,4-D-
dimethylamm
onium 

NR Form. Bufo marinus Tad. 21-22 Static 48 333 Form. Johnson (1976) 650 Data based on 
formulation, a.i. Content 
not defined. 

2008391 2,4-D-
dimethylamm
onium 

NR Form. Limnodyn-
astes peroni 

Tad. 21-22 Static 48 300 Form. Johnson (1976) 651 Data based on 
formulation, a.i. Content 
not defined. 

2008391 2,4-D-
dimethylamm
onium 

55 Form. Rana 
limnocharis 

Tad. NR NR 48 1498.4 Form. Pan and Liang 
(1993) 

652 Unable to check details 
(source not retrieved). 

30560191 Acephate NR ? Bufo bufo 
japonicus 

Tad. 25 Static 48 >40 ? Nishiuchi and 
Yoshida (1975) 

653 Unable to check details 
(source language). 

30560191 Acephate NR ? Rana 
brevipoda 
porosa 

Tad. 25 NR 48 >100 ? Nishiuchi 
(1990) 

654 Unable to check details 
(source not retrieved). 

319846 alpha-HCH NR Form. Bufo bufo 
japonicus 

Tad. 25 (24-
26) 

Static 48 24 Form. Hashimoto and 
Nishiuchi 
(1981) 

660 Unable to check details 
(source language). 

101053 Anilazine 50 Form. Rana 
limnocharis 

Tad. NR NR 48 1.558 Form. Pan and Liang 
(1993) 

663 Unable to check details 
(source not retrieved). 

3337711 Asulam NR ? Bufo bufo 
japonicus 

Tad. 25 Static 48 >40 ? Nishiuchi and 
Yoshida (1975) 

665 Unable to check details 
(source language). 
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Reason for omission 
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1912249 Atrazine NR NR Xenopus 
tropicalis 

Emb. 23±1 Renewal 48 22.3 a.i. Fort et al (2004) 666 Test material not 
defined. 

1912249 Atrazine NR NR Xenopus 
tropicalis 

Emb. 23±1 Renewal 48 19.4 a.i. Fort et al (2004) 667 Test material not 
defined. 

1912249 Atrazine NR NR Xenopus 
tropicalis 

Emb. 27±1 Renewal 48 27.5 a.i. Fort et al (2004) 668 Test material not 
defined. 

1912249 Atrazine NR NR Xenopus 
tropicalis 

Emb. 27±1 Renewal 48 31.8 a.i. Fort et al (2004) 669 Test material not 
defined. 

17804352 Benomyl 50 Form. Rana 
limnocharis 

Tad. NR NR 48 47.742 Form. Pan and Liang 
(1993) 

673 Unable to check details 
(source not retrieved). 

8011630 Bordeaux 
mixture  
(1 % CuSO4 + 
1% CaCO3 in 
H2O 1:1)

- Form. Microhyla 
ornata 

Tad. 25.5-
25.9 

Renewal 48 4.06 Form. Jayaprakash and 
Madhyastha 
(1989) 

674 Unclear as to the basis 
of the toxicity data.  

8011630 Bordeaux 
mixture  
(1 % CuSO4 + 
1% CaCO3 in 
H2O 1:1)

- Form. Microhyla 
ornata 

Tad. 25.5-
25.9 

Renewal 48 4.28 Form. Jayaprakash and 
Madhyastha 
(1989) 

675 Unclear as to the basis 
of the toxicity data.  

18181801 Bromopropyla
te 

NR ? Rana 
brevipoda 
porosa 

Tad. 25 NR 48 <1 ? Nishiuchi 
(1990) 

676 Unable to check details 
(source not retrieved). 

69327760 Buprofezin 25 Form. Rana 
limnocharis 

Tad. NR NR 48 284.05 Form. Pan and Liang 
(1993) 

677 Unable to check details 
(source not retrieved). 

23184669 Butachlor NR ? Bufo bufo 
japonicus 

Tad. 25 Static 48 1.8 ? Nishiuchi and 
Yoshida (1975) 

678 Unable to check details 
(source language). 

23184669 Butachlor 60 Form. Rana 
limnocharis 

Tad. NR NR 48 1.621 Form. Pan and Liang 
(1993) 

684 Unable to check details 
(source not retrieved). 

36335678 Butamifos NR ? Bufo bufo 
japonicus 

Tad. 17.5 Static 48 3 ? Nishiuchi 
(1979) 

685 Unable to check details 
(source language). 

34681237 Butoxycarbox
im 

NR ? Bufo bufo 
japonicus 

Tad. 17.5 Static 48 >40 ? Nishiuchi 
(1979) 

686 Unable to check details 
(source language). 

8001352 Camphechlor 40 Form. Rana 
limnocharis 

Tad. NR NR 48 0.012 Form. Pan and Liang 
(1993) 

689 Unable to check details 
(source not retrieved). 
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133062 Captan NR Form. Bufo bufo 
japonicus 

Tad. 25 (24-
26) 

Static 48 3.0 Form. Hashimoto and 
Nishiuchi 
(1981) 

690 Unable to check details 
(source language). 

63252 Carbaryl NR Form. Bufo bufo 
japonicus 

Tad. 25 (24-
26) 

Static 48 7.2 Form. Hashimoto and 
Nishiuchi 
(1981) 

694 Unable to check details 
(source language). 

63252 Carbaryl NR Form. Rana 
hexadactyla 

Tad. 14 (12-
17) 

Renewal 48 107.9 Form. Khangarot et al 
(1985c) 

699 Data are for formulation 
(a.i. Content not 
defined). 

10605217 Carbendazim NR ? Bufo bufo 
japonicus 

Tad. 25 Static 48 >40 ? Nishiuchi and 
Yoshida (1975) 

700 Unable to check details 
(source language). 

10605217 Carbendazim NR Form. Rana 
hexadactyla 

Tad. 14 (12-
17) 

Renewal 48 22.73 Form. Khangarot et al 
(1985c) 

701 Data are for formulation 
(a.i. Content not 
defined). 

10605217 Carbendazim 50 Form. Rana 
limnocharis 

Tad. NR NR 48 173.786 Form. Pan and Liang 
(1993) 

702 Unable to check details 
(source not retrieved). 

1563662 Carbofuran 75 NR Rana 
hexadactyla 

Tad. 14 (12-
17) 

Renewal 48 150 Form. Khangarot et al 
(1985c) 

703 Test material not 
defined. 

1563662 Carbofuran 75 Form. Rana 
limnocharis 

Tad. NR NR 48 11.226 Form. Pan and Liang 
(1993) 

704 Unable to check details 
(source not retrieved). 

15263533 Cartap NR Form. Bufo bufo 
japonicus 

Tad. 25 (24-
26) 

Static 48 5.6 Form. Hashimoto and 
Nishiuchi 
(1981) 

706 Unable to check details 
(source language). 

15263533 Cartap 50 Form. Rana 
limnocharis 

Tad. NR NR 48 0.143 Form. Pan and Liang 
(1993) 

707 Unable to check details 
(source not retrieved). 

32861851 Chlomethoxyf
en, 
chlormethoxy
nil 

NR ? Bufo bufo 
japonicus 

Tad. 25 Static 48 >40 ? Nishiuchi and 
Yoshida (1975) 

708 Unable to check details 
(source language). 

6164983 Chlordimefor
m 

25 Form. Rana 
limnocharis 

Tad. NR NR 48 39.639 Form. Pan and Liang 
(1993) 

709 Unable to check details 
(source not retrieved). 

76062 Chloropicrin ? ? Rana 
limnocharis 

NR NR NR 48 2.18 a.i. Wu et al 
(2011b) 

710 Unable to check details 
(source language). 

1897456 Chlorothalonil NR Tech. Bufo bufo 
japonicus 

Tad. 25 (24-
26) 

Static 48 0.16 a.i. Hashimoto and 
Nishiuchi 
(1981) 

711 Unable to check details 
(source language). 
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1897456 Chlorothalonil 75 Form. Rana 
limnocharis 

Tad. NR NR 48 0.245 Form. Pan and Liang 
(1993) 

712 Unable to check details 
(source not retrieved). 

2921882 Chlorpyrifos 40.7 Form. Rana 
limnocharis 

Tad. NR NR 48 2.401 Form. Pan and Liang 
(1993) 

716 Unable to check details 
(source not retrieved). 

2921882 Chlorpyrifos NR NR Rana tigrina Tad. NR NR 48 0.152 a.i. Abbasi and Soni 
(1991) 

717 Test material not 
defined, too little detail 

5902954 CMA, 
CAMA, 
calcium 
hyrogem 
methylarsenat
e 

10 Form. Rana 
limnocharis 

Tad. NR NR 48 106.87 Form. Pan and Liang 
(1993) 

718 Unable to check details 
(source not retrieved). 

7758987 Copper sulfate NR Tech. 
(Reagent 
grade) 

Rana 
hexadactyla 

Tad. 15 Static 48 0.042 a.i. (Cu) Khangarot et al 
(1985a) 

728 Data appear to be the 
same as presented in 
Khangarot et al (1994). 

7758987 Copper sulfate NR Tech. 
(Reagent 
grade) 

Rana 
hexadactyla 

Tad. 15 (13-
16) 

Renewal 48 0.042 a.i. (Cu) Khangarot et al 
(1985b) 

729 Data appear to be the 
same as presented in 
Khangarot et al (1994). 

12200885
9 

Cyhalofop-
butyl 

? ? Rana 
limnocharis 

Tad. NR NR 48 0.677 a.i. Wu et al 
(2011a) 

730 Unable to check details 
(source language). 

68085858 Cyhalothrin 2.5 Form. Rana 
limnocharis 

Tad. NR NR 48 0.004 Form. Pan and Liang 
(1993) 

731 Unable to check details 
(source not retrieved). 

13121705 Cyhexatin NR ? Bufo bufo 
japonicus 

Tad. 25 Static 48 0.075 ? Nishiuchi and 
Yoshida (1975) 

732 Unable to check details 
(source language). 

75990 Dalapon NR Form. Adelotus 
brevis 

Tad. 21-22 Static 48 5200 Form. Johnson (1976) 736 Data based on 
formulation, a.i. Content 
not defined. 

75990 Dalapon NR Form. Limnodyn-
astes peroni 

Tad. 21-22 Static 48 2500 Form. Johnson (1976) 737 Data based on 
formulation, a.i. Content 
not defined. 

533744 Dazomet NR ? Bufo bufo 
japonicus 

Tad. 17.5 Static 48 7.3 ? Nishiuchi 
(1979) 

738 Unable to check details 
(source language). 

50293 DDT NR Form. Anura Tad. NR NR 48 31 a.i. Okudaira (1973) 739 Lack of detail on 
conduct of study. 

50293 DDT NR Form. Bufo bufo 
japonicus 

Tad. 25 (24-
26) 

Static 48 31 Form. Hashimoto and 
Nishiuchi 
(1981) 

741 Unable to check details 
(source language). 
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CAS Pesticide 
name 

% 
a.i. 

Test 
material 

Species Stage Temp. 
(°C) 

Exposure 
type 

Durat
ion 
(h) 

LC50 
(mg/L) 

LC50 
based 
on 

Reference Data 
line 

Reason for omission 
from main dataset 

50293 DDT 25 Form. Rana 
limnocharis 

Tad. NR NR 48 0.377 Form. Pan and Liang 
(1993) 

748 Unable to check details 
(source not retrieved). 

75990 Delapon NR ? Rana 
brevipoda 
porosa 

NR 25 NR 48 >100 ? Nishiuchi 
(1990) 

749 Unable to check details 
(source not retrieved). 

52918635 Deltamethrin 2.5 Form. Rana 
limnocharis 

Tad. NR NR 48 0.006 Form. Pan and Liang 
(1993) 

752 Unable to check details 
(source not retrieved). 

52918635 Deltamethrin NR NR Rana 
temporaria 

Tad. 18 Static 48 0.01961 ? Thybaud (1990) 753 Test material not 
defined. 

10311849 Dialifos NR ? Bufo bufo 
japonicus 

Tad. 25 Static 48 1 ? Nishiuchi and 
Yoshida (1975) 

754 Unable to check details 
(source language). 

3566107 Diammonium 
ethylenebis 
(dithiocarbam
ate) 

45 Form. Rana 
limnocharis 

Tad. NR NR 48 2.86 Form. Pan and Liang 
(1993) 

755 Unable to check details 
(source not retrieved). 

333415 Diazinon NR Form. Bufo bufo 
japonicus 

Tad. 25 (24-
26) 

Static 48 14 Form. Hashimoto and 
Nishiuchi 
(1981) 

756 Unable to check details 
(source language). 

333415 Diazinon 34 Form. Rana 
limnocharis 

Tad. NR NR 48 11.477 Form. Pan and Liang 
(1993) 

757 Unable to check details 
(source not retrieved). 

333415 Diazinon 50 Form. Rana 
limnocharis 

Tad. NR NR 48 4.477 Form. Pan and Liang 
(1993) 

758 Unable to check details 
(source not retrieved). 

1918009 Dicamba NR Form. Adelotus 
brevis 

Tad. 21-22 Static 48 202 Form. Johnson (1976) 759 Data based on 
formulation, a.i. Content 
not defined. 

1918009 Dicamba NR Form. Limnodyn-
astes peroni 

Tad. 21-22 Static 48 166 Form. Johnson (1976) 760 Data based on 
formulation, a.i. Content 
not defined. 

120365 Dichlorprop NR ? Rana 
brevipoda 
porosa 

Tad. 25 NR 48 >100 ? Nishiuchi 
(1990) 

761 Unable to check details 
(source not retrieved). 

62737 Dichlorvos 100 Form. Rana 
hexadactyla 

Tad. 28.5-
28.8 

Static 48 10 Form.  Sreenivasan and 
Swaminathan 
(1967) 

767 Insufficient detail of 
methods used 

62737 Dichlorvos 50 Form. Rana 
limnocharis 

Tad. NR NR 48 9.696 Form. Pan and Liang 
(1993) 

768 Unable to check details 
(source not retrieved). 
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CAS Pesticide 
name 

% 
a.i. 
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material 
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(°C) 
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Durat
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(h) 
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based 
on 
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line 

Reason for omission 
from main dataset 

60571 Dieldrin 18.5 Form. Rana 
limnocharis 

Tad. NR NR 48 0.104 Form. Pan and Liang 
(1993) 

771 Unable to check details 
(source not retrieved). 

35367385 Diflubenzuron NR ? Rana 
brevipoda 
porosa 

Tad. 25 NR 48 >100 ? Nishiuchi 
(1990) 

772 Unable to check details 
(source not retrieved). 

60515 Dimethoate 40 ? Rana 
chaochiaoen-
sis 

Tad. 20.5±0.
5 

NR 48 67.85 a.i. Zhang et al 
(2007) 

777 Unable to extract all 
details (source 
language). 

60515 Dimethoate NR Form. Rana 
hexadactyla 

Tad. 14 (12-
17) 

Renewal 48 7.82 Form. Khangarot et al 
(1985c) 

778 Data are for formulation 
(a.i. Content not 
defined). 

60515 Dimethoate 40 Form. Rana 
limnocharis 

Tad. NR NR 48 2.254 Form. Pan and Liang 
(1993) 

779 Unable to check details 
(source not retrieved). 

88857 Dinoseb NR Tech. Bufo bufo 
japonicus 

Tad. 25 (24-
26) 

Static 48 0.55 a.i. Hashimoto and 
Nishiuchi 
(1981) 

780 Unable to check details 
(source language). 

2764729 Diquat NR ? Rana 
brevipoda 
porosa 

Tad. 25 NR 48 >100 ? Nishiuchi 
(1990) 

781 Unable to check details 
(source not retrieved). 

3347226 Dithianon NR ? Rana 
brevipoda 
porosa 

Tad. 25 NR 48 <1 ? Nishiuchi 
(1990) 

782 Unable to check details 
(source not retrieved). 

144218 DSMA NR NR Adelotus 
brevis 

Tad. 21-22 Static 48 525 Form. Johnson (1976) 783 Test material not 
defined. 

144218 DSMA NR NR Limnodyn-
astes peroni 

Tad. 21-22 Static 48 310 Form. Johnson (1976) 784 Test material not 
defined. 

13286323 EBP 40 Form. Rana 
limnocharis 

Tad. NR NR 48 8.23 Form. Pan and Liang 
(1993) 

785 Unable to check details 
(source not retrieved). 

13286323 EBP 30 Form. Rana 
limnocharis 

Tad. NR NR 48 9.436 Form. Pan and Liang 
(1993) 

786 Unable to check details 
(source not retrieved). 

115297 Endosulfan NR NR Bufo 
melanostictus 

Larv. 25 Static 48 0.1344 ? Vardia et al 
(1984) 

787 Test material not 
defined. 

115297 Endosulfan NR Form. Bufo bufo 
japonicus 

Tad. 25 (24-
26) 

Static 48 9.0 Form. Hashimoto and 
Nishiuchi 
(1981) 

788 Unable to check details 
(source language). 

115297 Endosulfan 35 Form. Rana 
limnocharis 

Tad. NR NR 48 0.012 Form. Pan and Liang 
(1993) 

792 Unable to check details 
(source not retrieved). 
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CAS Pesticide 
name 

% 
a.i. 

Test 
material 

Species Stage Temp. 
(°C) 

Exposure 
type 

Durat
ion 
(h) 

LC50 
(mg/L) 

LC50 
based 
on 

Reference Data 
line 

Reason for omission 
from main dataset 

115297 Endosulfan NR NR Rana tigrina Tad. NR NR 48 0.021 a.i. Abbasi and Soni 
(1991) 

793 Test material not 
defined, too little detail 

72208 Endrin NR Form. Bufo bufo 
japonicus 

Tad. 25 (24-
26) 

Static 48 12 Form. Hashimoto and 
Nishiuchi 
(1981) 

796 Unable to check details 
(source language). 

72208 Endrin NR Form. Rana 
hexadactyla 

Tad. 14 (12-
17) 

Renewal 48 0.85 Form. Khangarot et al 
(1985c) 

799 Data are for formulation 
(a.i. Content not 
defined). 

66230044 Esfenvalerate 5 Form. Rana 
limnocharis 

Tad. NR NR 48 0.028 Form. Pan and Liang 
(1993) 

806 Unable to check details 
(source not retrieved). 

2593159 Etridiazole NR ? Bufo bufo 
japonicus 

Tad. 25 Static 48 12 ? Nishiuchi and 
Yoshida (1975) 

807 Unable to check details 
(source language). 

122145 Fenitrothion NR Form. Bufo bufo 
japonicus 

Tad. 25 (24-
26) 

Static 48 9.0 Form. Hashimoto and 
Nishiuchi 
(1981) 

808 Unable to check details 
(source language). 

122145 Fenitrothion 50 Form. Rana 
limnocharis 

Tad. NR NR 48 11.723 Form. Pan and Liang 
(1993) 

810 Unable to check details 
(source not retrieved). 

3766812 Fenobucarb 50 Form. Rana 
limnocharis 

Tad. NR NR 48 8.648 Form. Pan and Liang 
(1993) 

811 Unable to check details 
(source not retrieved). 

93721 Fenoprop NR Form. Adelotus 
brevis 

Tad. 21-22 Static 48 60 Form. Johnson (1976) 812 Data based on 
formulation, a.i. Content 
not defined. 

93721 Fenoprop NR ? Bufo bufo 
japonicus 

Tad. 17.5 Static 48 40 ? Nishiuchi 
(1979) 

813 Unable to check details 
(source language). 

93721 Fenoprop NR Form. Bufo marinus Tad. 21-22 Static 48 42 Form. Johnson (1976) 814 Data based on 
formulation, a.i. Content 
not defined. 

93721 Fenoprop NR Form. Limnodyn-
astes peroni 

Tad. 21-22 Static 48 27 Form. Johnson (1976) 816 Data based on 
formulation, a.i. Content 
not defined. 

39515418 Fenpropathrin 20 Form. Rana 
limnocharis 

Tad. NR NR 48 0.002 Form. Pan and Liang 
(1993) 

818 Unable to check details 
(source not retrieved). 

55389 Fenthion NR Form. Rana 
hexadactyla 

Tad. 14 (12-
17) 

Renewal 48 0.94 Form. Khangarot et al 
(1985c) 

820 Data are for formulation 
(a.i. Content not 
defined). 
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CAS Pesticide 
name 

% 
a.i. 

Test 
material 
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(°C) 
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Durat
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(h) 

LC50 
(mg/L) 

LC50 
based 
on 

Reference Data 
line 

Reason for omission 
from main dataset 

900958 Fentin acetate NR Tech. Bufo bufo 
japonicus 

Tad. 25 (24-
26) 

Static 48 0.33 a.i. Hashimoto and 
Nishiuchi 
(1981) 

821 Unable to check details 
(source language). 

51810801 Fenvalerate 50 Form. Rana 
limnocharis 

Tad. NR NR 48 2.34 Form. Pan and Liang 
(1993) 

822 Unable to check details 
(source not retrieved). 

51630581 Fenvalerate 20 Form. Rana 
limnocharis 

Tad. NR NR 48 0.191 Form. Pan and Liang 
(1993) 

823 Unable to check details 
(source not retrieved). 

14484641 Ferbam NR Form. Bufo bufo 
japonicus 

Tad. 25 (24-
26) 

Static 48 4.2 Form. Hashimoto and 
Nishiuchi 
(1981) 

824 Unable to check details 
(source language). 

640197 Fluoroacetami
de 

NR Tech. Bufo bufo 
japonicus 

Tad. 25 (24-
26) 

Static 48 >40 a.i. Hashimoto and 
Nishiuchi 
(1981) 

825 Unable to check details 
(source language). 

66332965 Flutolanil NR ? Bufo bufo 
japonicus 

NR NR NR 48 >100 ? Nishiuchi et al 
(1985) 

826 Unable to check details 
(source language). 

66332965 Flutolanil NR ? Bufo bufo 
japonicus 

NR NR NR 48 13 ? Nishiuchi et al 
(1985) 

827 Unable to check details 
(source language). 

66332965 Flutolanil NR ? Bufo bufo 
japonicus 

NR NR NR 48 45 ? Nishiuchi et al 
(1985) 

828 Unable to check details 
(source language). 

66332965 Flutolanil NR ? Rana 
brevipoda 
porosa 

NR NR NR 48 >100 ? Nishiuchi et al 
(1985) 

829 Unable to check details 
(source language). 

66332965 Flutolanil NR ? Rana 
brevipoda 
porosa 

NR NR NR 48 10 ? Nishiuchi et al 
(1985) 

830 Unable to check details 
(source language). 

66332965 Flutolanil NR ? Rana 
brevipoda 
porosa 

NR NR NR 48 25 ? Nishiuchi et al 
(1985) 

831 Unable to check details 
(source language). 

58899 Gamma-HCH, 
lindane 

6.5 Form. Rana 
hexadactyla 

Tad. 14 (12-
17) 

Renewal 48 5.97 Form. Khangarot et al 
(1985c) 

835 Data are for formulation. 

58899 Gamma-HCH, 
lindane 

14.5 Form. Rana 
limnocharis 

Tad. NR NR 48 0.944 Form. Pan and Liang 
(1993) 

836 Unable to check details 
(source not retrieved). 

58899 Gamma-HCH, 
lindane 

NR NR Rana 
temporaria 

Tad. 18 Static 48 5.88 ? Thybaud (1990) 837 Test material not 
defined. 

10004441 Hymexazol NR Form. Anura Tad. NR NR 48 1000 a.i. Okudaira (1973) 874 Lack of detail on 
conduct of study. 



 Amphibians and pesticides 
 

Supporting publications 2012:EN-343        319 
The present document has been produced and adopted by the bodies identified above as author(s). This task has been carried out exclusively by the author(s) in the context of a contract between the European Food 
Safety Authority and the author(s), awarded following a tender procedure. The present document is published complying with the transparency principle to which the Authority is subject. It may not be considered as an 
output adopted by the Authority. The European food Safety Authority reserves its rights, view and position as regards the issues addressed and the conclusions reached in the present document, without prejudice to the 
rights of the authors. 
 

CAS Pesticide 
name 

% 
a.i. 

Test 
material 

Species Stage Temp. 
(°C) 

Exposure 
type 

Durat
ion 
(h) 

LC50 
(mg/L) 

LC50 
based 
on 
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26087478 Iprobenfos NR Form. Bufo bufo 
japonicus 

Tad. 25 (24-
26) 

Static 48 10 Form. Hashimoto and 
Nishiuchi 
(1981) 

877 Unable to check details 
(source language). 

26087478 Iprobenfos 40 Form. Rana 
limnocharis 

Tad. NR NR 48 6.307 Form. Pan and Liang 
(1993) 

878 Unable to check details 
(source not retrieved). 

2631405 Isoprocarb NR ? Bufo bufo 
japonicus 

Tad. 17.5 Static 48 18 ? Nishiuchi 
(1979) 

879 Unable to check details 
(source language). 

2631405 Isoprocarb NR Form. Rana 
limnocharis 

Tad. NR NR 48 NR Form. Pan and Liang 
(1993) 

880 Unable to check details 
(source not retrieved). 

2631405 Isoprocarb 75 Form. Rana 
limnocharis 

Tad. NR NR 48 4.344 Form. Pan and Liang 
(1993) 

881 Unable to check details 
(source not retrieved). 

24353615 Isopropyl O-
(methoxyamin
othiophosphor
yl)salicylate, 
Isocarbophos 

40 Form. Rana 
limnocharis 

Tad. NR NR 48 9.317 Form. Pan and Liang 
(1993) 

882 Unable to check details 
(source not retrieved). 

50512351 Isoprothiolane 20 Form. Rana 
limnocharis 

Tad. NR NR 48 21.698 Form. Pan and Liang 
(1993) 

883 Unable to check details 
(source not retrieved). 

50512351 Isoprothiolane 40 Form. Rana 
limnocharis 

Tad. NR NR 48 7.786 Form. Pan and Liang 
(1993) 

884 Unable to check details 
(source not retrieved). 

36614387 Isothioate NR ? Bufo bufo 
japonicus 

Tad. 25 Static 48 7.3 ? Nishiuchi and 
Yoshida (1975) 

885 Unable to check details 
(source language). 

18854018 Isoxathion NR ? Bufo bufo 
japonicus 

Tad. 25 Static 48 5.3 ? Nishiuchi and 
Yoshida (1975) 

886 Unable to check details 
(source language). 

6980183 Kasugamycin NR Form. Bufo bufo 
japonicus 

Tad. 25 (24-
26) 

Static 48 6.4 Form. Hashimoto and 
Nishiuchi 
(1981) 

887 Unable to check details 
(source language). 

6980183 Kasugamycin NR ? Rana 
brevipoda 
porosa 

Tad. 25 NR 48 >100 ? Nishiuchi 
(1990) 

888 Unable to check details 
(source not retrieved). 

121755 Malathion NR Form. Rana 
hexadactyla 

Tad. 14 (12-
17) 

Renewal 48 0.613 Form. Khangarot et al 
(1985c) 

892 Data are for formulation 
(a.i. Content not 
defined). 

121755 Malathion 50 Form. Rana 
limnocharis 

Tad. NR NR 48 2.271 Form. Pan and Liang 
(1993) 

893 Unable to check details 
(source not retrieved). 

121755 Malathion NR NR Rana tigrina Tad. NR NR 48 1.99 a.i. Abbasi and Soni 
(1991) 

895 Test material not 
defined, too little detail 
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(°C) 
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based 
on 
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12427382 Maneb NR Form. Anura Tad. NR NR 48 40 a.i. Okudaira (1973) 897 Lack of detail on 
conduct of study. 

3653483 MCPA 56 Form. Rana 
limnocharis 

Tad. NR NR 48 226.97 Form. Pan and Liang 
(1993) 

898 Unable to check details 
(source not retrieved). 

5221169 MCPA 
potassium 

NR ? Bufo bufo 
japonicus 

Tad. 25 Static 48 >40 ? Nishiuchi and 
Yoshida (1975) 

899 Unable to check details 
(source language). 

53780340 Mefluidide NR ? Bufo bufo 
japonicus 

Tad. 17.5 Static 48 >40 ? Nishiuchi 
(1979) 

901 Unable to check details 
(source language). 

7487947 Mercuric 
chloride 

NR Tech. Rana tigrina Adults 23±1.0 Renewal 48 18.04 a.i. Mudgall and 
Patil (1988) 

902 Insufficient details on 
repilication and dose 
levels. 

7487947 Mercuric 
chloride 

NR Tech. Rana tigrina Adults 23±1.0 Renewal 48 18.95 a.i. Mudgall and 
Patil (1988) 

903 Insufficient details on 
repilication and dose 
levels. 

7487947 Mercuric 
chloride 

NR ? Ambystoma 
mexicanum 

NR 20 NR 48 0.35 Total Slooff (1982) 905 Unable to check details 
(source not retrieved). 

7487947 Mercuric 
chloride 

NR ? Xenopus 
laevis 

NR 20 NR 48 0.1 Total Slooff (1982) 906 Unable to check details 
(source not retrieved). 

10265926 Methamidoph
os 

50 Form. Rana 
limnocharis 

Tad. NR NR 48 27.161 Form. Pan and Liang 
(1993) 

915 Unable to check details 
(source not retrieved). 

16752775 Methomyl NR Tech. Bufo bufo 
japonicus 

Tad. 25 (24-
26) 

Static 48 >40 a.i. Hashimoto and 
Nishiuchi 
(1981) 

916 Unable to check details 
(source language). 

2533826 Methylarsenic 
sulfide 

10 Form. Rana 
limnocharis 

Tad. NR NR 48 0.931 Form. Pan and Liang 
(1993) 

920 Unable to check details 
(source not retrieved). 

1129415 Metolcarb NR ? Bufo bufo 
japonicus 

Tad. 17.5 Static 48 >40 ? Nishiuchi 
(1979) 

922 Unable to check details 
(source language). 

1129415 Metolcarb 20 Form. Rana 
limnocharis 

Tad. NR NR 48 16.749 Form. Pan and Liang 
(1993) 

923 Unable to check details 
(source not retrieved). 

2212671 Molinate NR ? Bufo bufo 
japonicus 

Tad. 25 Static 48 34 ? Nishiuchi and 
Yoshida (1975) 

924 Unable to check details 
(source language). 

2212671 Molinate 96 Form. Rana 
limnocharis 

Tad. NR NR 48 34.975 Form. Pan and Liang 
(1993) 

926 Unable to check details 
(source not retrieved). 

24096535 N-3,5-
dichloropheny
lsuccinimide 

30 Form. Rana 
limnocharis 

Tad. NR NR 48 93.271 Form. Pan and Liang 
(1993) 

928 Unable to check details 
(source not retrieved). 
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4726141 Nitralin NR ? Bufo bufo 
japonicus 

Tad. 25 Static 48 >40 ? Nishiuchi and 
Yoshida (1975) 

932 Unable to check details 
(source language). 

1836755 Nitrofen NR Form. Bufo bufo 
japonicus 

Tad. 25 (24-
26) 

Static 48 3.8 Form. Hashimoto and 
Nishiuchi 
(1981) 

933 Unable to check details 
(source language). 

1836777 Nitrofen 20 Form. Rana 
limnocharis 

Tad. NR NR 48 6.195 Form. Pan and Liang 
(1993) 

934 Unable to check details 
(source not retrieved). 

1836755 Nitrofen 25 Form. Rana 
limnocharis 

Tad. NR NR 48 40.059 Form. Pan and Liang 
(1993) 

935 Unable to check details 
(source not retrieved). 

1113026 Omethoate 50 Form. Rana 
limnocharis 

Tad. NR NR 48 244.24 Form. Pan and Liang 
(1993) 

936 Unable to check details 
(source not retrieved). 

19666309 Oxadiazon NR ? Bufo bufo 
japonicus 

Tad. 25 Static 48 2.5 ? Nishiuchi and 
Yoshida (1975) 

937 Unable to check details 
(source language). 

5259881 Oxicarboxin NR ? Bufo bufo 
japonicus 

Tad. 25 Static 48 15 ? Nishiuchi and 
Yoshida (1975) 

938 Unable to check details 
(source language). 

4685147 Paraquat NR Form. Adelotus 
brevis 

Tad. 21-22 Static 48 315 Form. Johnson (1976) 942 Data based on 
formulation, a.i. Content 
not defined. 

4685147 Paraquat NR Form. Bufo bufo 
japonicus 

Tad. 25 (24-
26) 

Static 48 14 Form. Hashimoto and 
Nishiuchi 
(1981) 

943 Unable to check details 
(source language). 

4418262 Paraquat NR ? Bufo bufo 
japonicus 

Tad. 17.5 Static 48 >40 Form. Nishiuchi 
(1979) 

944 Unable to check details 
(source language). 

4685147 Paraquat NR Form. Limnodyn-
astes peroni 

Tad. 21-22 Static 48 153 Form. Johnson (1976) 945 Data based on 
formulation, a.i. Content 
not defined. 

56382 Parathion NR NR Anura Tad. NR NR 48 7.2 a.i. Okudaira (1973) 949 Lack of detail on 
conduct of study. 

56382 Parathion NR Tech. Bufo bufo 
japonicus 

Tad. 25 (24-
26) 

Static 48 7.2 a.i. Hashimoto and 
Nishiuchi 
(1981) 

950 Unable to check details 
(source language). 

56382 Parathion 50 Form. Rana 
limnocharis 

Tad. NR NR 48 4.744 Form. Pan and Liang 
(1993) 

952 Unable to check details 
(source not retrieved). 

298000 Parathion-
methyl, 
methyl 
parathion 

50 Form. Rana 
limnocharis 

Tad. NR NR 48 11.482 Form. Pan and Liang 
(1993) 

956 Unable to check details 
(source not retrieved). 
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CAS Pesticide 
name 

% 
a.i. 

Test 
material 

Species Stage Temp. 
(°C) 

Exposure 
type 

Durat
ion 
(h) 

LC50 
(mg/L) 

LC50 
based 
on 

Reference Data 
line 

Reason for omission 
from main dataset 

298000 Parathion-
methyl, 
methyl 
parathion 

NR NR Rana tigrina Tad. 28±2 Renewal 48 5.15 NR Kennedy and 
Sampath (2001) 

958 Test material not 
defined, basis of LC50 
value not defined. 

87865 Pentachloroph
enol 

NR ? Ambystoma 
mexicanum 

NR 20 NR 48 0.3 Form. Slooff (1982) 961 Unable to check details 
(source not retrieved). 

87865 Pentachloroph
enol 

NR ? Xenopus 
laevis 

NR 20 NR 48 2.6 Form. Slooff (1982) 962 Unable to check details 
(source not retrieved). 

52645531 Permethrin NR ? Bufo bufo 
japonicus 

NR NR NR 48 >40 ? Nishiuchi et al 
(1985) 

966 Unable to check details 
(source language). 

52645531 Permethrin NR ? Bufo bufo 
japonicus 

NR NR NR 48 13 ? Nishiuchi et al 
(1985) 

967 Unable to check details 
(source language). 

52645531 Permethrin NR ? Bufo bufo 
japonicus 

NR NR NR 48 20 ? Nishiuchi et al 
(1985) 

968 Unable to check details 
(source language). 

52645531 Permethrin NR ? Bufo bufo 
japonicus 

NR NR NR 48 20 ? Nishiuchi et al 
(1985) 

969 Unable to check details 
(source language). 

52645531 Permethrin NR ? Rana 
brevipoda 
porosa 

NR NR NR 48 >40 ? Nishiuchi et al 
(1985) 

970 Unable to check details 
(source language). 

52645531 Permethrin NR ? Rana 
brevipoda 
porosa 

NR NR NR 48 0.28 ? Nishiuchi et al 
(1985) 

971 Unable to check details 
(source language). 

52645531 Permethrin NR ? Rana 
brevipoda 
porosa 

NR NR NR 48 0.35 ? Nishiuchi et al 
(1985) 

972 Unable to check details 
(source language). 

52645531 Permethrin NR ? Rana 
brevipoda 
porosa 

NR NR NR 48 0.4 ? Nishiuchi et al 
(1985) 

973 Unable to check details 
(source language). 

62384 Phenylmercur
y acetate 

NR Form. Bufo bufo 
japonicus 

Tad. 25 (24-
26) 

Static 48 0.12 Form. Hashimoto and 
Nishiuchi 
(1981) 

975 Unable to check details 
(source language). 

2310170 Phosalone NR NR Rana tigrina Tad. NR NR 48 0.23 a.i. Abbasi and Soni 
(1991) 

976 Test material not 
defined, too little detail 

13171216 Phosphamido
n 

NR NR Rana 
cyanophlyctis 

Adults NR NR 48 0.271 a.i. Thenmozhi and 
Ramaswamy 
(2008) 

977 Test material not 
defined. 
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CAS Pesticide 
name 

% 
a.i. 

Test 
material 

Species Stage Temp. 
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type 

Durat
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(h) 
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LC50 
based 
on 

Reference Data 
line 

Reason for omission 
from main dataset 

13171216 Phosphamido
n 

50 Form. Rana 
limnocharis 

Tad. NR NR 48 209.585 Form. Pan and Liang 
(1993) 

978 Unable to check details 
(source not retrieved). 

14816183 Phoxim 50 Form. Rana 
limnocharis 

Tad. NR NR 48 2.647 Form. Pan and Liang 
(1993) 

979 Unable to check details 
(source not retrieved). 

27355222 Phthalide NR Form. Bufo bufo 
japonicus 

Tad. 25 (24-
26) 

Static 48 >40 Form. Hashimoto and 
Nishiuchi 
(1981) 

980 Unable to check details 
(source language). 

27355222 Phthalide 50 Form. Rana 
limnocharis 

Tad. NR NR 48 1182.01 Form. Pan and Liang 
(1993) 

981 Unable to check details 
(source not retrieved). 

1918021 Picloram NR Form. Adelotus 
brevis 

Tad. 21-22 Static 48 123 Form. Johnson (1976) 982 Data based on 
formulation, a.i. Content 
not defined. 

1918021 Picloram NR Form. Adelotus 
brevis 

Tad. 21-22 Static 48 182 Form. Johnson (1976) 983 Data based on 
formulation, a.i. Content 
not defined. 

1918021 Picloram NR Form. Limnodyn-
astes peroni 

Tad. 21-22 Static 48 116 Form. Johnson (1976) 984 Data based on 
formulation, a.i. Content 
not defined. 

39285046 Polynactin NR ? Bufo bufo 
japonicus 

Tad. 25 Static 48 0.018 ? Nishiuchi and 
Yoshida (1975) 

988 Unable to check details 
(source language). 

39285046 Polynactin NR ? Rana 
brevipoda 
porosa 

Tad. 25 NR 48 <1 ? Nishiuchi 
(1990) 

989 Unable to check details 
(source not retrieved). 

32809168 Procymidone 50 Form. Rana 
limnocharis 

Tad. NR NR 48 371.17 Form. Pan and Liang 
(1993) 

990 Unable to check details 
(source not retrieved). 

2631370 Promecarb NR ? Bufo bufo 
japonicus 

Tad. 25 Static 48 28 ? Nishiuchi and 
Yoshida (1975) 

992 Unable to check details 
(source language). 

7287196 Prometryn 50 Form. Rana 
limnocharis 

Tad. NR NR 48 22.88 Form. Pan and Liang 
(1993) 

993 Unable to check details 
(source not retrieved). 

1918167 Propachlor 11 Form. Rana 
limnocharis 

Tad. NR NR 48 1.705 Form. Pan and Liang 
(1993) 

994 Unable to check details 
(source not retrieved). 

1918167 Propachlor 30 Form. Rana 
limnocharis 

Tad. NR NR 48 0.803 Form. Pan and Liang 
(1993) 

995 Unable to check details 
(source not retrieved). 

709988 Propanil NR Tech. Bufo bufo 
japonicus 

Tad. 25 (24-
26) 

Static 48 2.5 a.i. Hashimoto and 
Nishiuchi 
(1981) 

999 Unable to check details 
(source language). 
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CAS Pesticide 
name 

% 
a.i. 
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material 
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(°C) 
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Durat
ion 
(h) 

LC50 
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LC50 
based 
on 

Reference Data 
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Reason for omission 
from main dataset 

709988 Propanil 20 Form. Rana 
limnocharis 

Tad. NR NR 48 11.891 Form. Pan and Liang 
(1993) 

1002 Unable to check details 
(source not retrieved). 

709988 Propanil 20 Form. Rana 
limnocharis 

Tad. NR NR 48 14.275 Form. Pan and Liang 
(1993) 

1003 Unable to check details 
(source not retrieved). 

7292162 Propaphos NR ? Bufo bufo 
japonicus 

Tad. 25 Static 48 14 ? Nishiuchi and 
Yoshida (1975) 

1004 Unable to check details 
(source language). 

114261 Propoxur NR Tech. Bufo bufo 
japonicus 

Tad. 25 (24-
26) 

Static 48 35 a.i. Hashimoto and 
Nishiuchi 
(1981) 

1005 Unable to check details 
(source language). 

23950585 Propyzamide NR ? Bufo bufo 
japonicus 

Tad. 25 Static 48 >40 ? Nishiuchi and 
Yoshida (1975) 

1006 Unable to check details 
(source language). 

13457186 Pyrazophos NR ? Bufo bufo 
japonicus 

NR NR NR 48 >40 ? Nishiuchi et al 
(1985) 

1007 Unable to check details 
(source language). 

13457186 Pyrazophos NR ? Bufo bufo 
japonicus 

NR NR NR 48 15 ? Nishiuchi et al 
(1985) 

1008 Unable to check details 
(source language). 

13457186 Pyrazophos NR ? Rana 
brevipoda 
porosa 

NR NR NR 48 3.8 ? Nishiuchi et al 
(1985) 

1009 Unable to check details 
(source language). 

13457186 Pyrazophos NR ? Rana 
brevipoda 
porosa 

NR NR NR 48 6.3 ? Nishiuchi et al 
(1985) 

1010 Unable to check details 
(source language). 

71561110 Pyrazoxyfen NR ? Bufo bufo 
japonicus 

NR NR NR 48 >100 ? Nishiuchi et al 
(1985) 

1011 Unable to check details 
(source language). 

71561110 Pyrazoxyfen NR ? Bufo bufo 
japonicus 

NR NR NR 48 7.5 ? Nishiuchi et al 
(1985) 

1012 Unable to check details 
(source language). 

71561110 Pyrazoxyfen NR ? Rana 
brevipoda 
porosa 

NR NR NR 48 >100 ? Nishiuchi et al 
(1985) 

1013 Unable to check details 
(source language). 

71561110 Pyrazoxyfen NR ? Rana 
brevipoda 
porosa 

NR NR NR 48 7.5 ? Nishiuchi et al 
(1985) 

1014 Unable to check details 
(source language). 

121299 Pyrethrin II. 
pyrethrins 
(pyrethrates) 

NR ? Rana 
brevipoda 
porosa 

Tad. 25 NR 48 <1 ? Nishiuchi 
(1990) 

1015 Unable to check details 
(source not retrieved). 

119120 Pyridaphenthi
on 

NR ? Bufo bufo 
japonicus 

Tad. 25 Static 48 7.5 ? Nishiuchi and 
Yoshida (1975) 

1016 Unable to check details 
(source language). 



 Amphibians and pesticides 
 

Supporting publications 2012:EN-343        325 
The present document has been produced and adopted by the bodies identified above as author(s). This task has been carried out exclusively by the author(s) in the context of a contract between the European Food 
Safety Authority and the author(s), awarded following a tender procedure. The present document is published complying with the transparency principle to which the Authority is subject. It may not be considered as an 
output adopted by the Authority. The European food Safety Authority reserves its rights, view and position as regards the issues addressed and the conclusions reached in the present document, without prejudice to the 
rights of the authors. 
 

CAS Pesticide 
name 

% 
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(°C) 
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Durat
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(h) 
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based 
on 

Reference Data 
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Reason for omission 
from main dataset 

119120 Pyridaphenthi
on 

20 Form. Rana 
limnocharis 

Tad. NR NR 48 3.814 Form. Pan and Liang 
(1993) 

1017 Unable to check details 
(source not retrieved). 

57369321 Pyroquilon NR ? Bufo bufo 
japonicus 

NR NR Static 48 >100 ? Nishiuchi et al 
(1985) 

1018 Unable to check details 
(source language). 

57369321 Pyroquilon NR ? Bufo bufo 
japonicus 

NR NR Static 48 >100 ? Nishiuchi et al 
(1985) 

1019 Unable to check details 
(source language). 

57369321 Pyroquilon NR ? Bufo bufo 
japonicus 

NR NR Static 48 >40 ? Nishiuchi et al 
(1985) 

1020 Unable to check details 
(source language). 

57369321 Pyroquilon NR ? Rana 
brevipoda 
porosa 

NR NR Static 48 >40 ? Nishiuchi et al 
(1985) 

1021 Unable to check details 
(source language). 

57369321 Pyroquilon NR ? Rana 
brevipoda 
porosa 

NR NR Static 48 55 ? Nishiuchi et al 
(1985) 

1022 Unable to check details 
(source language). 

57369321 Pyroquilon NR ? Rana 
brevipoda 
porosa 

NR NR Static 48 70 ? Nishiuchi et al 
(1985) 

1023 Unable to check details 
(source language). 

83794 Rotenone NR Tech. Bufo bufo 
japonicus 

Tad. 25 (24-
26) 

Static 48 0.33 a.i. Hashimoto and 
Nishiuchi 
(1981) 

1024 Unable to check details 
(source language). 

74051802 Sethoxydim NR ? Bufo bufo 
japonicus 

NR NR NR 48 15 ? Nishiuchi et al 
(1985) 

1025 Unable to check details 
(source language). 

74051802 Sethoxydim NR ? Bufo bufo 
japonicus 

NR NR NR 48 7.5 ? Nishiuchi et al 
(1985) 

1026 Unable to check details 
(source language). 

74051802 Sethoxydim NR ? Rana 
brevipoda 
porosa 

NR NR NR 48 3.8 ? Nishiuchi et al 
(1985) 

1027 Unable to check details 
(source language). 

74051802 Sethoxydim NR ? Rana 
brevipoda 
porosa 

NR NR NR 48 7.3 ? Nishiuchi et al 
(1985) 

1028 Unable to check details 
(source language). 

122349 Simazine NR Form. Bufo bufo 
japonicus 

Tad. 25 (24-
26) 

Static 48 >100 Form. Hashimoto and 
Nishiuchi 
(1981) 

1029 Unable to check details 
(source language). 
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CAS Pesticide 
name 

% 
a.i. 
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(°C) 
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Durat
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on 
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Reason for omission 
from main dataset 

4418262 Sodium 
dehydroacetic 
acid, 
dehydroacetic 
acid - sodium 
salt 

NR ? Bufo bufo 
japonicus 

Tad. 17.5 Static 48 >40 ? Nishiuchi 
(1979) 

1032 Unable to check details 
(source language). 

131522 Sodium 
pentachloroph
enoxide 

NR NR Anura Tad. NR NR 48 0.25 a.i. Okudaira (1973) 1072 Lack of detail on 
conduct of study. 

131522 Sodium 
pentachloroph
enoxide 

NR Form. Bufo bufo 
japonicus 

Tad. 25 (24-
26) 

Static 48 0.25 Form. Hashimoto and 
Nishiuchi 
(1981) 

1073 Unable to check details 
(source language). 

131522 Sodium 
pentachloroph
enoxide 

NR ? Bufo bufo 
japonicus 

Tad. 25 Static 48 0.35 ? Nishiuchi and 
Yoshida (1975) 

1074 Unable to check details 
(source language). 

131522 Sodium 
pentachloroph
enoxide 

65 Form. Rana 
limnocharis 

Tad. NR NR 48 0.171 Form. Pan and Liang 
(1993) 

1076 Unable to check details 
(source not retrieved). 

3689245 Sulfotep 40 Form. Rana 
limnocharis 

Tad. NR NR 48 0.526 Form. Pan and Liang 
(1993) 

1077 Unable to check details 
(source not retrieved). 

7704349 Sulphur 50 ? Rana 
limnocharis 

Tad. NR NR 48 2560 Form. Pan and Liang 
(1993) 

1078 Unable to check details 
(source not retrieved). 

35400432 Sulprofos NR ? Bufo bufo 
japonicus 

NR NR NR 48 >40 ? Nishiuchi et al 
(1985) 

1079 Unable to check details 
(source language). 

35400432 Sulprofos NR ? Bufo bufo 
japonicus 

NR NR NR 48 23 ? Nishiuchi et al 
(1985) 

1080 Unable to check details 
(source language). 

35400432 Sulprofos NR ? Rana 
brevipoda 
porosa 

NR NR NR 48 13 ? Nishiuchi et al 
(1985) 

1081 Unable to check details 
(source language). 

35400432 Sulprofos NR ? Rana 
brevipoda 
porosa 

NR NR NR 48 3.5 ? Nishiuchi et al 
(1985) 

1082 Unable to check details 
(source language). 

1918189 SWEP 25 Form. Rana 
limnocharis 

Tad. NR NR 48 10.363 Form. Pan and Liang 
(1993) 

1083 Unable to check details 
(source not retrieved). 

148798 Thiabendazole NR ? Bufo bufo 
japonicus 

Tad. 25 Static 48 7.3 ? Nishiuchi and 
Yoshida (1975) 

1086 Unable to check details 
(source language). 
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on 
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28249776 Thiobencarb NR Tech. Bufo bufo 
japonicus 

Tad. 25 (24-
26) 

Static 48 3.5 a.i. Hashimoto and 
Nishiuchi 
(1981) 

1106 Unable to check details 
(source language). 

28249776 Thiobencarb 50 Form. Rana 
limnocharis 

Tad. NR NR 48 2.699 Form. Pan and Liang 
(1993) 

1107 Unable to check details 
(source not retrieved). 

31895213 Thiocyclam NR ? Rana 
brevipoda 
porosa 

Tad. 25 NR 48 <1 ? Nishiuchi 
(1990) 

1109 Unable to check details 
(source not retrieved). 

31895213 Thiocyclam 80 Form. Rana 
limnocharis 

Tad. NR NR 48 0.059 Form. Pan and Liang 
(1993) 

1110 Unable to check details 
(source not retrieved). 

23564069 Thiophanate 50 Form. Rana 
limnocharis 

Tad. NR NR 48 472.286 Form. Pan and Liang 
(1993) 

1112 Unable to check details 
(source not retrieved). 

23564058 Thiophanate 
methyl 

NR ? Rana 
brevipoda 
porosa 

Tad. 25 NR 48 >100 ? Nishiuchi 
(1990) 

1113 Unable to check details 
(source not retrieved). 

43121433 Triadimefon 20 Form. Rana 
limnocharis 

Tad. NR NR 48 12.959 Form. Pan and Liang 
(1993) 

1117 Unable to check details 
(source not retrieved). 

56359 Tributyltin 
oxide, 
Bis(tributyltin
)oxide 

NR ? Rana 
temporaria 

Larv. 20 Static 48 0.03508 Form. Hooftman et al 
(1989) 

1119 Unable to check details 
(source not retrieved). 

52686 Trichlorfon 90 Form. Rana 
limnocharis 

Tad. NR NR 48 17.978 Form. Pan and Liang 
(1993) 

1120 Unable to check details 
(source not retrieved). 

55335063 Triclopyr NR ? Rana 
brevipoda 
porosa 

Tad. 25 NR 48 >100 ? Nishiuchi 
(1990) 

1121 Unable to check details 
(source not retrieved). 

41814782 Tricyclazole 20 Form. Rana 
limnocharis 

Tad. NR NR 48 19.425 Form. Pan and Liang 
(1993) 

1122 Unable to check details 
(source not retrieved). 

81412433 Tridemorph NR Form. Rana 
hexadactyla 

Tad. 14 (12-
17) 

Renewal 48 0.53 Form. Khangarot et al 
(1985c) 

1123 Data are for formulation 
(a.i. Content not 
defined). 

1582098 Trifluralin NR Form. Bufo bufo 
japonicus 

Tad. 25 (24-
26) 

Static 48 14 Form. Hashimoto and 
Nishiuchi 
(1981) 

1125 Unable to check details 
(source language). 

83657221 Uniconazole NR ? Bufo bufo 
japonicus 

NR NR NR 48 1100 ? Nishiuchi et al 
(1985) 

1127 Unable to check details 
(source language). 
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Exposure 
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(h) 
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on 
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from main dataset 

83657221 Uniconazole NR ? Bufo bufo 
japonicus 

NR NR NR 48 13 ? Nishiuchi et al 
(1985) 

1128 Unable to check details 
(source language). 

83657221 Uniconazole NR ? Rana 
brevipoda 
porosa 

NR NR NR 48 13 ? Nishiuchi et al 
(1985) 

1129 Unable to check details 
(source language). 

83657221 Uniconazole NR ? Rana 
brevipoda 
porosa 

NR NR NR 48 680 ? Nishiuchi et al 
(1985) 

1130 Unable to check details 
(source language). 

2445070 Urbacid 50 Form. Rana 
limnocharis 

Tad. NR NR 48 10.773 Form. Pan and Liang 
(1993) 

1131 Unable to check details 
(source not retrieved). 

12122677 Zineb NR Form. Anura Tad. NR NR 48 380 a.i. Okudaira (1973) 1132 Lack of detail on 
conduct of study. 

12122677 Zineb NR Form. Bufo bufo 
japonicus 

Tad. 25 (24-
26) 

Static 48 >40 Form. Hashimoto and 
Nishiuchi 
(1981) 

1133 Unable to check details 
(source language). 

12122677 Zineb 80 Form. Rana 
limnocharis 

Tad. NR NR 48 31.25 Form. Pan and Liang 
(1993) 

1134 Unable to check details 
(source not retrieved). 

30560191 Acephate NR ? Bufo bufo 
japonicus 

Tad. 25 Static 72 >40 ? Nishiuchi and 
Yoshida (1975) 

1139 Unable to check details 
(source language). 

3337711 Asulam NR ? Bufo bufo 
japonicus 

Tad. 25 Static 72 >40 ? Nishiuchi and 
Yoshida (1975) 

1143 Unable to check details 
(source language). 

8011630 Bordeaux 
mixture  
(1 % CuSO4 + 
1% CaCO3 in 
H2O 1:1)

- Form. Microhyla 
ornata 

Tad. 25.5-
25.9 

Renewal 72 3.44 Form. Jayaprakash and 
Madhyastha 
(1989) 

1146 Unclear as to the basis 
of the toxicity data.  

8011630 Bordeaux 
mixture  
(1 % CuSO4 + 
1% CaCO3 in 
H2O 1:1)

- Form. Microhyla 
ornata 

Tad. 25.5-
25.9 

Renewal 72 3.76 Form. Jayaprakash and 
Madhyastha 
(1989) 

1147 Unclear as to the basis 
of the toxicity data.  

23184669 Butachlor NR ? Bufo bufo 
japonicus 

Tad. 25 Static 72 1.8 ? Nishiuchi and 
Yoshida (1975) 

1148 Unable to check details 
(source language). 

63252 Carbaryl NR Form. Rana 
hexadactyla 

Tad. 14 (12-
17) 

Renewal 72 63.89 Form. Khangarot et al 
(1985c) 

1158 Data are for formulation 
(a.i. Content not 
defined). 
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CAS Pesticide 
name 

% 
a.i. 

Test 
material 

Species Stage Temp. 
(°C) 

Exposure 
type 

Durat
ion 
(h) 

LC50 
(mg/L) 

LC50 
based 
on 

Reference Data 
line 

Reason for omission 
from main dataset 

10605217 Carbendazim NR ? Bufo bufo 
japonicus 

Tad. 25 Static 72 3.5 ? Nishiuchi and 
Yoshida (1975) 

1159 Unable to check details 
(source language). 

10605217 Carbendazim NR Form. Rana 
hexadactyla 

Tad. 14 (12-
17) 

Renewal 72 21.52 Form. Khangarot et al 
(1985c) 

1160 Data are for formulation 
(a.i. Content not 
defined). 

1563662 Carbofuran 75 NR Rana 
hexadactyla 

Tad. 14 (12-
17) 

Renewal 72 133.2 Form. Khangarot et al 
(1985c) 

1161 Test material not 
defined. 

32861851 Chlomethoxyf
en, 
chlormethoxy
nil 

NR ? Bufo bufo 
japonicus 

Tad. 25 Static 72 >40 ? Nishiuchi and 
Yoshida (1975) 

1162 Unable to check details 
(source language). 

2921882 Chlorpyrifos NR NR Rana tigrina Tad. NR NR 72 0.028 a.i. Abbasi and Soni 
(1991) 

1164 Test material not 
defined, too little detail 

7758987 Copper sulfate NR Tech. 
(Reagent 
grade) 

Rana 
hexadactyla 

Tad. 15 Static 72 0.039 a.i. (Cu) Khangarot et al 
(1985a) 

1176 Data appear to be the 
same as presented in 
Khangarot et al (1994). 

7758987 Copper sulfate NR Tech. 
(Reagent 
grade) 

Rana 
hexadactyla 

Tad. 15 (13-
16) 

Renewal 72 0.039 a.i. (Cu) Khangarot et al 
(1985b) 

1177 Data appear to be the 
same as presented in 
Khangarot et al (1994). 

13121705 Cyhexatin NR ? Bufo bufo 
japonicus 

Tad. 25 Static 72 0.07 ? Nishiuchi and 
Yoshida (1975) 

1178 Unable to check details 
(source language). 

10311849 Dialifos NR ? Bufo bufo 
japonicus 

Tad. 25 Static 72 0.73 ? Nishiuchi and 
Yoshida (1975) 

1185 Unable to check details 
(source language). 

60515 Dimethoate 40 ? Rana 
chaochiaoen-
sis 

Tad. 20.5±0.
5 

NR 72 56.61 a.i. Zhang et al 
(2007) 

1191 Unable to extract all 
details (source 
language). 

60515 Dimethoate NR Form. Rana 
hexadactyla 

Tad. 14 (12-
17) 

Renewal 72 7.82 Form. Khangarot et al 
(1985c) 

1192 Data are for formulation 
(a.i. Content not 
defined). 

115297 Endosulfan NR NR Bufo 
melanostictus 

Larv. 25 Static 72 0.1283 ? Vardia et al 
(1984) 

1193 Test material not 
defined. 

115297 Endosulfan NR NR Rana tigrina Tad. NR NR 72 0.008 a.i. Abbasi and Soni 
(1991) 

1197 Test material not 
defined, too little detail 

72208 Endrin NR Form. Rana 
hexadactyla 

Tad. 14 (12-
17) 

Renewal 72 0.372 Form. Khangarot et al 
(1985c) 

1198 Data are for formulation 
(a.i. Content not 
defined). 
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CAS Pesticide 
name 

% 
a.i. 

Test 
material 

Species Stage Temp. 
(°C) 

Exposure 
type 

Durat
ion 
(h) 

LC50 
(mg/L) 

LC50 
based 
on 

Reference Data 
line 

Reason for omission 
from main dataset 

2593159 Etridiazole NR ? Bufo bufo 
japonicus 

Tad. 25 Static 72 12 ? Nishiuchi and 
Yoshida (1975) 

1205 Unable to check details 
(source language). 

55389 Fenthion NR Form. Rana 
hexadactyla 

Tad. 14 (12-
17) 

Renewal 72 0.94 Form. Khangarot et al 
(1985c) 

1208 Data are for formulation 
(a.i. Content not 
defined). 

58899 Gamma-HCH, 
lindane 

6.5 Form. Rana 
hexadactyla 

Tad. 14 (12-
17) 

Renewal 72 5.97 Form. Khangarot et al 
(1985c) 

1209 Data are for formulation. 

36614387 Isothioate NR ? Bufo bufo 
japonicus 

Tad. 25 Static 72 7.3 ? Nishiuchi and 
Yoshida (1975) 

1217 Unable to check details 
(source language). 

18854018 Isoxathion NR ? Bufo bufo 
japonicus 

Tad. 25 Static 72 5.1 ? Nishiuchi and 
Yoshida (1975) 

1218 Unable to check details 
(source language). 

121755 Malathion NR Form. Rana 
hexadactyla 

Tad. 14 (12-
17) 

Renewal 72 0.613 Form. Khangarot et al 
(1985c) 

1219 Data are for formulation 
(a.i. Content not 
defined). 

121755 Malathion NR NR Rana tigrina Tad. NR NR 72 1.64 a.i. Abbasi and Soni 
(1991) 

1220 Test material not 
defined, too little detail 

5221169 MCPA 
potassium 

NR ? Bufo bufo 
japonicus 

Tad. 25 Static 72 >40 ? Nishiuchi and 
Yoshida (1975) 

1221 Unable to check details 
(source language). 

7487947 Mercuric 
chloride 

NR Tech. Rana tigrina Adults 23±1.0 Renewal 72 16.74 a.i. Mudgall and 
Patil (1988) 

1223 Insufficient details on 
repilication and dose 
levels. 

7487947 Mercuric 
chloride 

NR Tech. Rana tigrina Adults 23±1.0 Renewal 72 18.5 a.i. Mudgall and 
Patil (1988) 

1224 Insufficient details on 
repilication and dose 
levels. 

2212671 Molinate NR ? Bufo bufo 
japonicus 

Tad. 25 Static 72 34 ? Nishiuchi and 
Yoshida (1975) 

1229 Unable to check details 
(source language). 

4726141 Nitralin NR ? Bufo bufo 
japonicus 

Tad. 25 Static 72 >40 ? Nishiuchi and 
Yoshida (1975) 

1230 Unable to check details 
(source language). 

19666309 Oxadiazon NR ? Bufo bufo 
japonicus 

Tad. 25 Static 72 1.3 ? Nishiuchi and 
Yoshida (1975) 

1231 Unable to check details 
(source language). 

5259881 Oxicarboxin NR ? Bufo bufo 
japonicus 

Tad. 25 Static 72 7.6 ? Nishiuchi and 
Yoshida (1975) 

1232 Unable to check details 
(source language). 

298000 Parathion-
methyl, 
methyl 
parathion 

NR NR Rana tigrina Tad. 28±2 Renewal 72 4.63 NR Kennedy and 
Sampath (2001) 

1239 Test material not 
defined, basis of LC50 
value not defined. 



 Amphibians and pesticides 
 

Supporting publications 2012:EN-343        331 
The present document has been produced and adopted by the bodies identified above as author(s). This task has been carried out exclusively by the author(s) in the context of a contract between the European Food 
Safety Authority and the author(s), awarded following a tender procedure. The present document is published complying with the transparency principle to which the Authority is subject. It may not be considered as an 
output adopted by the Authority. The European food Safety Authority reserves its rights, view and position as regards the issues addressed and the conclusions reached in the present document, without prejudice to the 
rights of the authors. 
 

CAS Pesticide 
name 

% 
a.i. 

Test 
material 

Species Stage Temp. 
(°C) 

Exposure 
type 

Durat
ion 
(h) 

LC50 
(mg/L) 

LC50 
based 
on 

Reference Data 
line 

Reason for omission 
from main dataset 

2310170 Phosalone NR NR Rana tigrina Tad. NR NR 72 0.160 a.i. Abbasi and Soni 
(1991) 

1243 Test material not 
defined, too little detail 

13171216 Phosphamido
n 

NR NR Rana 
cyanophlyctis 

Adults NR NR 72 0.269 a.i. Thenmozhi and 
Ramaswamy 
(2008) 

1244 Test material not 
defined. 

39285046 Polynactin NR ? Bufo bufo 
japonicus 

Tad. 25 Static 72 0.018 ? Nishiuchi and 
Yoshida (1975) 

1247 Unable to check details 
(source language). 

2631370 Promecarb NR ? Bufo bufo 
japonicus 

Tad. 25 Static 72 28 ? Nishiuchi and 
Yoshida (1975) 

1249 Unable to check details 
(source language). 

7292162 Propaphos NR ? Bufo bufo 
japonicus 

Tad. 25 Static 72 14 ? Nishiuchi and 
Yoshida (1975) 

1250 Unable to check details 
(source language). 

23950585 Propyzamide NR ? Bufo bufo 
japonicus 

Tad. 25 Static 72 >40 ? Nishiuchi and 
Yoshida (1975) 

1251 Unable to check details 
(source language). 

119120 Pyridaphenthi
on 

NR ? Bufo bufo 
japonicus 

Tad. 25 Static 72 7.3 ? Nishiuchi and 
Yoshida (1975) 

1252 Unable to check details 
(source language). 

131522 Sodium 
pentachloroph
enoxide 

NR ? Bufo bufo 
japonicus 

Tad. 25 Static 72 0.32 ? Nishiuchi and 
Yoshida (1975) 

1294 Unable to check details 
(source language). 

148798 Thiabendazole NR ? Bufo bufo 
japonicus 

Tad. 25 Static 72 7.3 ? Nishiuchi and 
Yoshida (1975) 

1296 Unable to check details 
(source language). 

56359 Tributyltin 
oxide, 
Bis(tributyltin
)oxide 

NR ? Rana 
temporaria 

Larv. 20 Static 72 0.0086 Form. Hooftman et al 
(1989) 

1319 Unable to check details 
(source not retrieved). 

81412433 Tridemorph NR Form. Rana 
hexadactyla 

Tad. 14 (12-
17) 

Renewal 72 0.53 Form. Khangarot et al 
(1985c) 

1320 Data are for formulation 
(a.i. Content not 
defined). 

94757 2,4-D NR NR Bufo 
melanostictus 

Larv. 25 Static 96 8.05 ? Vardia et al 
(1984) 

1327 Test material not 
defined. 

94757 2,4-D NR (unclear in 
source) 

Rana pipiens Larv. 21.9±0.
2 

Flow-
through 

96 181 a.i. Brooke (1989) 1328 Test material not 
defined 

94757 2,4-D NR (unclear in 
source) 

Rana pipiens Larv. 21.6±0.
4 

Flow-
through 

96 1962 a.i. Brooke (1989) 1329 Test material not 
defined 

2008391 2,4-D-
dimethylamm
onium 

NR Form. Adelotus 
brevis 

Tad. 21-22 Static 96 200 Form. Johnson (1976) 1334 Data based on 
formulation, a.i. Content 
not defined. 
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CAS Pesticide 
name 

% 
a.i. 

Test 
material 

Species Stage Temp. 
(°C) 

Exposure 
type 

Durat
ion 
(h) 

LC50 
(mg/L) 

LC50 
based 
on 

Reference Data 
line 

Reason for omission 
from main dataset 

2008391 2,4-D-
dimethylamm
onium 

NR Form. Bufo marinus Tad. 21-22 Static 96 288 Form. Johnson (1976) 1335 Data based on 
formulation, a.i. Content 
not defined. 

2008391 2,4-D-
dimethylamm
onium 

NR Form. Limnodyn-
astes peroni 

Tad. 21-22 Static 96 287 Form. Johnson (1976) 1336 Data based on 
formulation, a.i. Content 
not defined. 

123886 2-
methoxyethyl
mercury 
chloride 

6 Form. Rana 
cyanophlyctis 

Adults NR NR 96 1.98 a.i. Chapparadhalli 
and Kanamadi 
(1995) 

1338 Insufficient details of 
method used 

30560191 Acephate NR ? Bufo bufo 
japonicus 

Tad. 25 Static 96 >40 ? Nishiuchi and 
Yoshida (1975) 

1341 Unable to check details 
(source language). 

3337711 Asulam NR ? Bufo bufo 
japonicus 

Tad. 25 Static 96 >40 ? Nishiuchi and 
Yoshida (1975) 

1359 Unable to check details 
(source language). 

1912249 Atrazine NR NR Xenopus 
laevis 

Emb. 23±1 Renewal 96 25.6 a.i. Fort et al (2004) 1362 Test material not 
defined. 

1912249 Atrazine NR NR Xenopus 
laevis 

Emb. 23±1 Renewal 96 24.5 a.i. Fort et al (2004) 1363 Test material not 
defined. 

1912249 Atrazine 98 Tech. Pseudacris 
regilla 

Tad. 14 Static 96 1.686 a.i. Kerby (2006) 1371 Unable to check details 
(source not retrieved). 

1912249 Atrazine 98 Tech. Rana boylii Tad. 14 Static 96 5.517 a.i. Kerby (2006) 1375 Unable to check details 
(source not retrieved). 

8011630 Bordeaux 
mixture  
(1 % CuSO4 + 
1% CaCO3 in 
H2O 1:1)

- Form. Microhyla 
ornata 

Tad. 25.5-
25.9 

Renewal 96 2.86 Form. Jayaprakash and 
Madhyastha 
(1989) 

1412 Unclear as to the basis 
of the toxicity data.  

8011630 Bordeaux 
mixture  
(1 % CuSO4 + 
1% CaCO3 in 
H2O 1:1) 

- Form. Microhyla 
ornata 

Tad. 25.5-
25.9 

Renewal 96 3.02 Form. Jayaprakash and 
Madhyastha 
(1989) 

1413 Unclear as to the basis 
of the toxicity data.  

23184669 Butachlor NR ? Bufo bufo 
japonicus 

Tad. 25 Static 96 1.8 ? Nishiuchi and 
Yoshida (1975) 

1415 Unable to check details 
(source language). 

63252 Carbaryl NR (unclear in 
source) 

Rana tigrina Adults 27±2 Static 96 70 a.i. Deshmukh and 
Keshavan 
(1984) 

1424 Test material not 
defined 
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CAS Pesticide 
name 

% 
a.i. 

Test 
material 

Species Stage Temp. 
(°C) 

Exposure 
type 

Durat
ion 
(h) 

LC50 
(mg/L) 

LC50 
based 
on 

Reference Data 
line 

Reason for omission 
from main dataset 

63252 Carbaryl 99.5 Tech. Pseudacris 
regilla 

Tad. 14 Static 96 3.007 a.i. Kerby (2006) 1434 Unable to check details 
(source not retrieved). 

63252 Carbaryl 99.5 Tech. Rana boylii Tad. 14 Static 96 0.585 a.i. Kerby (2006) 1435 Unable to check details 
(source not retrieved). 

63252 Carbaryl NR Form. Rana 
hexadactyla 

Tad. 14 (12-
17) 

Renewal 96 55.34 Form. Khangarot et al 
(1985c) 

1439 Data are for formulation 
(a.i. Content not 
defined). 

63252 Carbaryl NR NR Rana tigrina Tad. 26±1 Renewal 96 5.68 ? Sampath et al 
(2002) 

1441 Test material not 
defined 

10605217 Carbendazim NR ? Bufo bufo 
japonicus 

Tad. 25 Static 96 3.5 ? Nishiuchi and 
Yoshida (1975) 

1444 Unable to check details 
(source language). 

10605217 Carbendazim NR Form. Rana 
hexadactyla 

Tad. 14 (12-
17) 

Renewal 96 16.02 Form. Khangarot et al 
(1985c) 

1445 Data are for formulation 
(a.i. Content not 
defined). 

1563662 Carbofuran 75 NR Rana 
hexadactyla 

Tad. 14 (12-
17) 

Renewal 96 112.7 Form. Khangarot et al 
(1985c) 

1450 Test material not 
defined. 

32861851 Chlomethoxyf
en, 
chlormethoxy
nil 

NR ? Bufo bufo 
japonicus 

Tad. 25 Static 96 >40 ? Nishiuchi and 
Yoshida (1975) 

1452 Unable to check details 
(source language). 

2921882 Chlorpyrifos 99.5 Tech. Pseudacris 
regilla 

Tad. 14 Static 96 0.122 a.i. Kerby (2006) 1459 Unable to check details 
(source not retrieved). 

2921882 Chlorpyrifos 99.5 Tech. Rana boylii Tad. 14 Static 96 0.205 a.i. Kerby (2006) 1460 Unable to check details 
(source not retrieved). 

2921882 Chlorpyrifos NR NR Rana tigrina Tad. NR NR 96 0.019 a.i. Abbasi and Soni 
(1991) 

1462 Test material not 
defined, too little detail 

7758987 Copper sulfate NR Tech. 
(ACS 
grade) 

Xenopus 
laevis 

Emb. 24 Renewal 96 0.89 a.i. (Cu) Fort et al (1996) 1471 Unable to check details 
(source not retrieved). 

7758987 Copper sulfate NR Tech. 
(ACS 
grade) 

Xenopus 
laevis 

Emb. 24 Renewal 96 0.98 a.i. (Cu) Fort et al (1996) 1472 Unable to check details 
(source not retrieved). 

7758987 Copper sulfate NR Tech. 
(Reagent 
grade) 

Rana 
hexadactyla 

Tad. 15 Static 96 0.039 a.i. (Cu) Khangarot et al 
(1985b) 

1498 Data appear to be the 
same as presented in 
Khangarot et al (1994). 
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CAS Pesticide 
name 

% 
a.i. 

Test 
material 

Species Stage Temp. 
(°C) 

Exposure 
type 

Durat
ion 
(h) 

LC50 
(mg/L) 

LC50 
based 
on 

Reference Data 
line 

Reason for omission 
from main dataset 

7758987 Copper sulfate NR Tech. 
(Reagent 
grade) 

Rana 
hexadactyla 

Tad. 15 (13-
16) 

Renewal 96 0.039 a.i. (Cu) Khangarot et al 
(1985b) 

1499 Data appear to be the 
same as presented in 
Khangarot et al (1994). 

13121705 Cyhexatin NR ? Bufo bufo 
japonicus 

Tad. 25 Static 96 0.07 ? Nishiuchi and 
Yoshida (1975) 

1501 Unable to check details 
(source language). 

75990 Dalapon NR Form. Adelotus 
brevis 

Tad. 21-22 Static 96 4200 Form. Johnson (1976) 1507 Data based on 
formulation, a.i. Content 
not defined. 

75990 Dalapon NR Form. Limnodyn-
astes peroni 

Tad. 21-22 Static 96 2000 Form. Johnson (1976) 1508 Data based on 
formulation, a.i. Content 
not defined. 

50293 DDT NR (unclear in 
source) 

Rana tigrina Adults 27±2 Static 96 4000 a.i. Deshmukh and 
Keshavan 
(1984) 

1510 Test material not 
defined 

10311849 Dialifos NR ? Bufo bufo 
japonicus 

Tad. 25 Static 96 0.73 ? Nishiuchi and 
Yoshida (1975) 

1524 Unable to check details 
(source language). 

333415 Diazinon 99.3 Tech. Pseudacris 
regilla 

Tad. 14 Static 96 3.434 a.i. Kerby (2006) 1531 Unable to check details 
(source not retrieved). 

333415 Diazinon NR NR Ptychadena 
bibroni 

Tad. 30±2 Semi-
static-
renewal 

96 See 
formulat
ion data 

a.i. Ezemonye and 
Ilechie (2007) 

1532 Test material not 
defined. 

333415 Diazinon 99.3 Tech. Rana boylii Tad. 14 Static 96 1.715 a.i. Kerby (2006) 1533 Unable to check details 
(source not retrieved). 

1918009 Dicamba NR Form. Limnodyn-
astes peroni 

NR 21-22 Static 96 106 Form. Johnson (1976) 1535 Data based on 
formulation, a.i. Content 
not defined. 

1918009 Dicamba NR Form. Adelotus 
brevis 

Tad. 21-22 Static 96 185 Form. Johnson (1976) 1536 Data based on 
formulation, a.i. Content 
not defined. 

60515 Dimethoate 40 ? Rana 
chaochiaoen-
sis 

Tad. 20.5±0.
5 

NR 96 52.80 a.i. Zhang et al 
(2007) 

1556 Unable to extract all 
details (source 
language). 

60515 Dimethoate NR Form. Rana 
hexadactyla 

Tad. 14 (12-
17) 

Renewal 96 7.82 Form. Khangarot et al 
(1985c) 

1557 Data are for formulation 
(a.i. Content not 
defined). 

144218 DSMA NR NR Adelotus 
brevis 

Tad. 21-22 Static 96 453 Form. Johnson (1976) 1560 Test material not 
defined. 
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CAS Pesticide 
name 

% 
a.i. 

Test 
material 

Species Stage Temp. 
(°C) 

Exposure 
type 

Durat
ion 
(h) 

LC50 
(mg/L) 

LC50 
based 
on 

Reference Data 
line 

Reason for omission 
from main dataset 

144218 DSMA NR NR Limnodyn-
astes peroni 

Tad. 21-22 Static 96 271 Form. Johnson (1976) 1561 Test material not 
defined. 

115297 Endosulfan NR NR Bufo 
melanostictus 

Larv. 25 Static 96 0.123 ? Vardia et al 
(1984) 

1564 Test material not 
defined. 

115297 Endosulfan NR NR Rana tigrina Tad. NR NR 96 0.004 a.i. Abbasi and Soni 
(1991) 

1577 Test material not 
defined, too little detail 

72208 Endrin NR ? Rana 
catesbeiana 

NR 0 Flow-
through 

96 (7 
nmol/L) 

Form. Bottger (1988) 1581 Unable to check details 
(source not retrieved). 

72208 Endrin NR Form. Rana 
hexadactyla 

Tad. 14 (12-
17) 

Renewal 96 0.21 Form. Khangarot et al 
(1985c) 

1587 Data are for formulation 
(a.i. Content not 
defined). 

2593159 Etridiazole NR ? Bufo bufo 
japonicus 

Tad. 25 Static 96 12 ? Nishiuchi and 
Yoshida (1975) 

1590 Unable to check details 
(source language). 

93721 Fenoprop NR Form. Adelotus 
brevis 

Tad. 21-22 Static 96 54 Form. Johnson (1976) 1595 Data based on 
formulation, a.i. Content 
not defined. 

93721 Fenoprop NR Form. Bufo marinus Tad. 21-22 Static 96 34 Form. Johnson (1976) 1596 Data based on 
formulation, a.i. Content 
not defined. 

93721 Fenoprop NR Form. Limnodyn-
astes peroni 

Tad. 21-22 Static 96 22 Form. Johnson (1976) 1597 Data based on 
formulation, a.i. Content 
not defined. 

55389 Fenthion NR Form. Rana 
hexadactyla 

Tad. 14 (12-
17) 

Renewal 96 0.84 Form. Khangarot et al 
(1985c) 

1599 Data are for formulation 
(a.i. Content not 
defined). 

58899 Gamma-HCH, 
lindane 

6.5 Form. Rana 
hexadactyla 

Tad. 14 (12-
17) 

Renewal 96 3.97 Form. Khangarot et al 
(1985c) 

1610 Data are for formulation. 

36614387 Isothioate NR ? Bufo bufo 
japonicus 

Tad. 25 Static 96 7.3 ? Nishiuchi and 
Yoshida (1975) 

1699 Unable to check details 
(source language). 

18854018 Isoxathion NR ? Bufo bufo 
japonicus 

Tad. 25 Static 96 5.1 ? Nishiuchi and 
Yoshida (1975) 

1700 Unable to check details 
(source language). 

121755 Malathion NR Form. Rana 
hexadactyla 

Tad. 14 (12-
17) 

Renewal 96 0.59 Form. Khangarot et al 
(1985c) 

1711 Data are for formulation 
(a.i. Content not 
defined). 

121755 Malathion NR NR Rana tigrina Tad. NR NR 96 1.41 a.i. Abbasi and Soni 
(1991) 

1714 Test material not 
defined, too little detail 
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CAS Pesticide 
name 

% 
a.i. 

Test 
material 

Species Stage Temp. 
(°C) 

Exposure 
type 

Durat
ion 
(h) 

LC50 
(mg/L) 

LC50 
based 
on 

Reference Data 
line 

Reason for omission 
from main dataset 

5221169 MCPA 
potassium 

NR ? Bufo bufo 
japonicus 

Tad. 25 Static 96 >40 ? Nishiuchi and 
Yoshida (1975) 

1722 Unable to check details 
(source language). 

7487947 Mercuric 
chloride 

NR (Tech.) Rana 
heckscheri 

Adults 0 NR 96 4.4 a.i. Punzo (1993b) 1724 Lack of detail on 
methods used. 

7487947 Mercuric 
chloride 

NR Tech. Rana tigrina Adults 23±1.0 Renewal 96 16.1 a.i. Mudgall and 
Patil (1988) 

1725 Insufficient details on 
repilication and dose 
levels. 

7487947 Mercuric 
chloride 

NR Tech. Rana tigrina Adults 23±1.0 Renewal 96 18.3 a.i. Mudgall and 
Patil (1988) 

1726 Insufficient details on 
repilication and dose 
levels. 

2212671 Molinate NR ? Bufo bufo 
japonicus 

Tad. 25 Static 96 34 ? Nishiuchi and 
Yoshida (1975) 

1749 Unable to check details 
(source language). 

6923224 Monocrotoph
os 

36 Form. Euphlyctis 
hexadactylus 

Adults NR NR 96 195 a.i. Renuka and 
Andrews (2009) 

1752 Lack of detail on 
methods used. 

54115 Nicotine NR (unclear in 
source) 

Xenopus 
laevis 

Emb. 23-24 Renewal 96 20 a.i. Dawson et al 
(1988) 

1763 Test material not 
defined 

54115 Nicotine NR (unclear in 
source) 

Xenopus 
laevis 

Emb. 23-24 Renewal 96 136 a.i. Dawson et al 
(1988) 

1764 Test material not 
defined 

4726141 Nitralin NR ? Bufo bufo 
japonicus 

Tad. 25 Static 96 >40 ? Nishiuchi and 
Yoshida (1975) 

1765 Unable to check details 
(source language). 

19666309 Oxadiazon NR ? Bufo bufo 
japonicus 

Tad. 25 Static 96 1.3 ? Nishiuchi and 
Yoshida (1975) 

1767 Unable to check details 
(source language). 

5259881 Oxicarboxin NR ? Bufo bufo 
japonicus 

Tad. 25 Static 96 3.8 ? Nishiuchi and 
Yoshida (1975) 

1768 Unable to check details 
(source language). 

4685147 Paraquat NR Form. Adelotus 
brevis 

Tad. 21-22 Static 96 262 Form. Johnson (1976) 1771 Data based on 
formulation, a.i. Content 
not defined. 

4685147 Paraquat NR Form. Limnodyn-
astes peroni 

Tad. 21-22 Static 96 100 Form. Johnson (1976) 1773 Data based on 
formulation, a.i. Content 
not defined. 

298000 Parathion-
methyl, 
methyl 
parathion 

NR Form. Rana 
cyanophlyctis 

Tad. NR Static 96 8.75 Form. Alam (1989) 1790 Too little detail 



 Amphibians and pesticides 
 

Supporting publications 2012:EN-343        337 
The present document has been produced and adopted by the bodies identified above as author(s). This task has been carried out exclusively by the author(s) in the context of a contract between the European Food 
Safety Authority and the author(s), awarded following a tender procedure. The present document is published complying with the transparency principle to which the Authority is subject. It may not be considered as an 
output adopted by the Authority. The European food Safety Authority reserves its rights, view and position as regards the issues addressed and the conclusions reached in the present document, without prejudice to the 
rights of the authors. 
 

CAS Pesticide 
name 

% 
a.i. 

Test 
material 

Species Stage Temp. 
(°C) 

Exposure 
type 

Durat
ion 
(h) 

LC50 
(mg/L) 

LC50 
based 
on 

Reference Data 
line 

Reason for omission 
from main dataset 

298000 Parathion-
methyl, 
methyl 
parathion 

NR Form. Rana tigrina Tad. NR Static 96 9.5 Form. Alam and Shafi 
(1991) 

1791 Test material not 
defined. 

298000 Parathion-
methyl, 
methyl 
parathion 

NR NR Rana tigrina Tad. 28±2 Renewal 96 1.36 NR Kennedy and 
Sampath (2001) 

1792 Test material not 
defined, basis of LC50 
value not defined. 

298000 Parathion-
methyl, 
methyl 
parathion 

NR NR Rana tigrina Tad. 26±1 Renewal 96 4.86 ? Sampath et al 
(2002) 

1794 Test material not 
defined 

87865 Pentachloroph
enol 

NR ? Xenopus 
laevis 

Emb. 24 Renewal 96 0.39 Form. Fort et al (1996) 1797 Unable to check details 
(source not retrieved). 

87865 Pentachloroph
enol 

NR ? Xenopus 
laevis 

Emb. 24 Renewal 96 0.46 Form. Fort et al (1996) 1798 Unable to check details 
(source not retrieved). 

87865 Pentachloroph
enol 

NR ? Rana 
catesbeiana 

NR 0 Flow-
through 

96 (0.789 
umol/L) 

Form. Bottger (1988) 1805 Unable to check details 
(source not retrieved). 

87865 Pentachloroph
enol 

NR ? Bufo bufo 
japonicus 

Tad. 20 Static 96 0.1 ? Nishiuchi 
(1976) 

1809 Unable to check details 
(source language). 

52645531 Permethrin NR ? Rana 
catesbeiana 

NR 0 Flow-
through 

96 (0.294 
umol/L) 

Form. Bottger (1988) 1813 Unable to check details 
(source not retrieved). 

2310170 Phosalone NR NR Rana tigrina Tad. NR NR 96 0.061 a.i. Abbasi and Soni 
(1991) 

1819 Test material not 
defined, too little detail 

13171216 Phosphamido
n 

NR NR Rana 
cyanophlyctis 

Adults NR NR 96 0.268 a.i. Thenmozhi and 
Ramaswamy 
(2008) 

1821 Test material not 
defined. 

1918021 Picloram NR Form. Adelotus 
brevis 

Tad. 21-22 Static 96 154 Form. Johnson (1976) 1822 Data based on 
formulation, a.i. Content 
not defined. 

1918021 Picloram NR Form. Adelotus 
brevis 

Tad. 21-22 Static 96 95 Form. Johnson (1976) 1823 Data based on 
formulation, a.i. Content 
not defined. 

1918021 Picloram NR Form. Limnodyn-
astes peroni 

Tad. 21-22 Static 96 105 Form. Johnson (1976) 1824 Data based on 
formulation, a.i. Content 
not defined. 
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CAS Pesticide 
name 

% 
a.i. 

Test 
material 

Species Stage Temp. 
(°C) 

Exposure 
type 

Durat
ion 
(h) 

LC50 
(mg/L) 

LC50 
based 
on 

Reference Data 
line 

Reason for omission 
from main dataset 

0 POEA NR (Tech.) Xenopus 
laevis 

Emb. 24±0.5 Static-
renewal 

96 1.4 a.i. Edgington et al. 
(2004) 

1830 Not pesticide. 

0 POEA NR (Tech.) Xenopus 
laevis 

Emb. 24±0.5 Static-
renewal 

96 1.5 a.i. Edgington et al. 
(2004) 

1831 Not pesticide. 

0 POEA NR (Tech.) Xenopus 
laevis 

Emb. 24±0.5 Static-
renewal 

96 3 a.i. Edgington et al. 
(2004) 

1832 Not pesticide. 

0 POEA NR (Tech.) Xenopus 
laevis 

Emb. 24±0.5 Static-
renewal 

96 3.9 a.i. Edgington et al. 
(2004) 

1833 Not pesticide. 

39285046 Polynactin NR ? Bufo bufo 
japonicus 

Tad. 25 Static 96 0.018 ? Nishiuchi and 
Yoshida (1975) 

1835 Unable to check details 
(source language). 

2631370 Promecarb NR ? Bufo bufo 
japonicus 

Tad. 25 Static 96 28 ? Nishiuchi and 
Yoshida (1975) 

1838 Unable to check details 
(source language). 

7292162 Propaphos NR ? Bufo bufo 
japonicus 

Tad. 25 Static 96 14 ? Nishiuchi and 
Yoshida (1975) 

1839 Unable to check details 
(source language). 

23950585 Propyzamide NR ? Bufo bufo 
japonicus 

Tad. 25 Static 96 >40 ? Nishiuchi and 
Yoshida (1975) 

1840 Unable to check details 
(source language). 

119120 Pyridaphenthi
on 

NR ? Bufo bufo 
japonicus 

Tad. 25 Static 96 7.3 ? Nishiuchi and 
Yoshida (1975) 

1841 Unable to check details 
(source language). 

13593038 Quinalphos NR Form. Rana 
cyanophlyctis 

Tad. NR Static 96 8.0 Form. Alam and Shafi 
(1989) 

1842 Too little detail 

13593038 Quinalphos NR Form. Rana tigrina Tad. NR Static 96 8.75 Form. Alam and Shafi 
(1991) 

1843 Test material not 
defined. 

83794 Rotenone 5 Form. Rana spheno-
cephala 

Larv. 16±1 Static 96 0.500 NR Chandler and 
Marking (1982) 

1844 Lack of detail on 
methods and basis of 
values presented (active 
substance or 
formulation). 

83794 Rotenone 20 Form. Rana pipiens NR NR Static 96 3.2 Form. Farringer (1972) 1846 Insufficient detail 
83794 Rotenone 20 Form. Rana pipiens NR NR Static 96 4.6 Form. Farringer (1972) 1847 Insufficient detail 
83794 Rotenone 5 Form. Rana pipiens NR NR Static 96 4.8 Form. Farringer (1972) 1848 Insufficient detail 
83794 Rotenone 5 Form. Rana pipiens NR NR Static 96 5.8 Form. Farringer (1972) 1849 Insufficient detail 
131522 Sodium 

pentachloroph
enoxide 

NR ? Bufo bufo 
japonicus 

Tad. 25 Static 96 0.32 ? Nishiuchi and 
Yoshida (1975) 

1892 Unable to check details 
(source language). 

148798 Thiabendazole NR ? Bufo bufo 
japonicus 

Tad. 25 Static 96 7.3 ? Nishiuchi and 
Yoshida (1975) 

1900 Unable to check details 
(source language). 
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CAS Pesticide 
name 

% 
a.i. 

Test 
material 

Species Stage Temp. 
(°C) 

Exposure 
type 

Durat
ion 
(h) 

LC50 
(mg/L) 

LC50 
based 
on 

Reference Data 
line 

Reason for omission 
from main dataset 

56359 Tributyltin 
oxide, 
Bis(tributyltin
)oxide 

NR ? Rana 
temporaria 

Larv. 20 Static 96 0.00165 Form. Hooftman et al 
(1989) 

1926 Unable to check details 
(source not retrieved). 

81412433 Tridemorph NR Form. Rana 
hexadactyla 

Tad. 14 (12-
17) 

Renewal 96 0.41 Form. Khangarot et al 
(1985c) 

1949 Data are for formulation 
(a.i. Content not 
defined). 

2921882 Chlorpyrifos NR NR Rana tigrina Tad. NR NR 120 0.011 a.i. Abbasi and Soni 
(1991) 

1961 Test material not 
defined, too little detail 

13171216 Phosphamido
n 

NR NR Rana 
cyanophlyctis 

Adults NR NR 120 0.268 a.i. Thenmozhi and 
Ramaswamy 
(2008) 

1967 Test material not 
defined. 

2921882 Chlorpyrifos NR NR Rana tigrina Tad. NR NR 144 0.010 a.i. Abbasi and Soni 
(1991) 

1975 Test material not 
defined, too little detail 

115297 Endosulfan NR NR Rana tigrina Tad. NR NR 144 0.007 a.i. Abbasi and Soni 
(1991) 

1976 Test material not 
defined, too little detail 

121755 Malathion NR NR Rana tigrina Tad. NR NR 144 0.17 a.i. Abbasi and Soni 
(1991) 

1977 Test material not 
defined, too little detail 

2310170 Phosalone NR NR Rana tigrina Tad. NR NR 144 0.012 a.i. Abbasi and Soni 
(1991) 

1978 Test material not 
defined, too little detail 

7487947 Mercuric 
chloride 

NR ? Xenopus 
laevis 

Eggs 12.2 Flow-
through 

168 0.00016 a.i. (Hg) Birge et al 
(1979) 

1999 Unable to check details 
(source not retrieved). 

7758987 Copper sulfate NR ? Ambystoma 
opacum 

Eggs 19-22 Renewal 192 0.77 a.i. (Cu) Birge et al 
(1978) 

2007 Unable to check details 
(source not retrieved). 

7487947 Mercuric 
chloride 

NR ? Ambystoma 
opacum 

Eggs 19-22 Renewal 192 0.11 a.i. (Hg) Birge et al 
(1978) 

2009 Unable to check details 
(source not retrieved). 

786196 Carbophenoth
ion 

NR NR Rana pipiens Adults 24 Renewal 360 155 NR Kaplan and 
Glaczenski 
(1965) 

2047 Test material not 
defined. 

121755 Malathion NR NR Rana pipiens Adults 24 Renewal 360 150 NR Kaplan and 
Glaczenski 
(1965) 

2054 Test material not 
defined. 

7786347 Mevinphos NR NR Rana pipiens Adults 24 Renewal 360 12 NR Kaplan and 
Glaczenski 
(1965) 

2055 Test material not 
defined. 
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CAS Pesticide 
name 

% 
a.i. 

Test 
material 

Species Stage Temp. 
(°C) 

Exposure 
type 

Durat
ion 
(h) 

LC50 
(mg/L) 

LC50 
based 
on 

Reference Data 
line 

Reason for omission 
from main dataset 

56382 Parathion NR NR Rana pipiens Adults 24 Renewal 360 10 NR Kaplan and 
Glaczenski 
(1965) 

2056 Test material not 
defined. 

152169 Schradan NR NR Rana pipiens Adults 24 Renewal 360 2900 NR Kaplan and 
Glaczenski 
(1965) 

2057 Test material not 
defined. 

107493 TEPP NR NR Rana pipiens Adults 24 Renewal 360 60 NR Kaplan and 
Glaczenski 
(1965) 

2058 Test material not 
defined. 

3810740 Streptomycin 
sesquisulfate 

NR NR Rana 
clamitans 

Larv. 15 Renewal NR 1.3 a.i. Procaccini and 
Doyle (1970) 

2115 Lack of detail on basis 
of LC50 values. 

3810740 Streptomycin 
sesquisulfate 

NR NR Rana 
clamitans 

Larv. 26 Renewal NR 1.3 a.i. Procaccini and 
Doyle (1970) 

2116 Lack of detail on basis 
of LC50 values. 

3810740 Streptomycin 
sesquisulfate 

NR NR Rana 
clamitans 

Larv. 15 Renewal NR 1.3 a.i. Procaccini and 
Doyle (1970) 

2117 Lack of detail on basis 
of LC50 values. 

3810740 Streptomycin 
sesquisulfate 

NR NR Rana 
clamitans 

Larv. 26 Renewal NR 1.3 a.i. Procaccini and 
Doyle (1970) 

2118 Lack of detail on basis 
of LC50 values. 

298000 Parathion-
methyl, 
methyl 
parathion 

NR NR Rana tigrina Tad. 28±2 Renewal NR 
(to 
metam
orphos
is) 

1.3 NR Kennedy and 
Sampath (2001) 

2119 Test material not 
defined, basis of LC50 
value not defined. 

2921882 Chlorpyrifos 99 Tech. Pseudacris 
regilla 

Tad. 21-22 Renewal To 
metam
orphos
is 

0.365 a.i. Sparling and 
Fellers (2009) 

2120 Duration for LC50 not 
defined as dependent on 
time to metamorphosis. 

2921882 Chlorpyrifos 99 Tech. Rana boylii Tad. 21-22 Renewal To 
metam
orphos
is 

0.0665 a.i. Sparling and 
Fellers (2009) 

2121 Duration for LC50 not 
defined as dependent on 
time to metamorphosis. 

115297 Endosulfan 99 Tech. Pseudacris 
regilla 

Tad. 21-22 Renewal To 
metam
orphos
is 

0.0156 a.i. Sparling and 
Fellers (2009) 

2122 Duration for LC50 not 
defined as dependent on 
time to metamorphosis. 
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CAS Pesticide 
name 

% 
a.i. 

Test 
material 

Species Stage Temp. 
(°C) 

Exposure 
type 

Durat
ion 
(h) 

LC50 
(mg/L) 

LC50 
based 
on 

Reference Data 
line 

Reason for omission 
from main dataset 

115297 Endosulfan 99 Tech. Rana boylii Tad. 21-22 Renewal To 
metam
orphos
is 

0.00055 a.i. Sparling and 
Fellers (2009) 

2123 Duration for LC50 not 
defined as dependent on 
time to metamorphosis. 
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