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B.9. ECOTOXICOLOGY DATA AND ASSESSMENT OF RISKS FOR 

NON-TARGET SPECIES 
 

Introduction 

Metconazole has previously been evaluated as a plant protection product and was included in the Annex 

I of the Council Directive of 15 July 1991 concerning placing of plant protection products on the market 

(91/414/EEC) in 2005.  This active substance is an approved active substance under Regulation (EC) 

1107/2009 (repealing Commission Directive 91/414/EEC) as specified in Commission Implementing 

Regulation (EU) No. 540/2011 of 25 May 2011. A draft assessment report (DAR) on metconazole 

(January 2004) is available.  

 

In this report new data for the renewal of the approval of metconazole has been evaluated only. Studies 

and investigations already assessed within the EU DAR (2004) have been re-evaluated in this report. 

The conclusions have been updated to meet current scientific standards. 

 

This document has been drafted for the application for renewal of the registration of metconazole under 

Commission Regulation (EU) 844/2012. This document reviews the ecotoxicological properties, 

including additional data and risk assessments, for metconazole. Changes as compared to the first 

version are highlighted by means of yellow shading, in order to facilitate the lecture and to draw the 

attention to parts which were re-assessed by the RMS. 

 

The European Commission review report for metconazole (SANCO/10027/2006 final, dated 23 May 

2006), and in particular background documents A, B and C to the review report are considered to provide 

the relevant review information. 

 

Where appropriate this document refers to the Annex I Inclusion Directive for metconazole (Directive 

2006/74/EC of 21 August 2006). 

 

This document covers hazard and risk assessments which were not part of the original dossier and which 

are necessary to reflect changes 

 In requirements under Commission Regulation (EU) No 283/2013, and the associated Annex, 

which repeals Commission Regulation (EU) No 544/2011 which, under Regulation (EC) 

1107/2009, replaced the requirements of Annex II to Directive 91/414/EEC; 

 in scientific and technical knowledge since the first inclusion; 

 to representative uses. 

 

The use pattern evaluated under the previous EU review of metconazole is included in Appendix 1 of 

the updating statement. The use pattern for evaluation for renewal of the registration is provided in 

Volume 1. 

 

Metconazole is a triazole fungicide which is used in a broad range of crops for the control of a broad 

range of important pathogens. Metconazole is active against different fungal stages both on the plant 

surface and in the plant tissue. After application to the plant, the active ingredient is taken up via the 

leaf and then translocated via the transpiration flow. Due its mobility, it shows systemic and translaminar 

activity. By that, it can control fungal stages which have already become established in deeper tissue 

layers. Metconazole is thus suitable for preventative and curative treatments. Furthermore, metconazole 

is used a plant growth regulator in oilseed rape. 
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Relative humidity: 52 ± 5% 

Photoperiod: 8:16 hours light:dark 

Light intensity:  4-9 lux, produced by warm-light fluorescent lamps (the light intensity 

was adjusted to these comparably low values to avoid aggressive 

behaviour of the birds) 

Analytical method:  no analytical determinations of the test substance in the carrier were 

necessary since the test substance was applied without carrier 

 

Test procedure: 

After dosing, the birds were observed for regurgitation for at least 1 hour after dosing. No bird 

regurgitated parts of the test substance. An observation period of 14 days followed, during which the 

following observations were made: the birds were monitored 3 times on the day of dosing for mortality 

and clinical signs, and daily thereafter. The mean food consumption was calculated from the weekly 

food consumption per cage. The body weight was monitored on days 7 and 14 after dosing. Gross post-

mortem examination was performed on birds that died during the study and all birds sacrificed at the 

end of the study. 

 

Statistics: No statistical calculation of the LD50 was performed since only one dose was tested. Food 

consumption was not examined statistically, since the food consumption was evaluated only per cage 

not per animal. Body weights were examined using the Dunnett-Test. The statistical evaluation was 

performed, using the INSTEM-Toxicology-data system. 

 

Findings: 

In the test group 1 (2000 mg BAS 555 01 F/kg body weight) 2 males and 4 females died on day 1 and 

2. Liquid stools were observed up to 5 days after dosing and furthermore apathy was seen in 3 males 

and 4 females in this test group. In the first week after dosing the food consumption in males and females 

was decreased by 57% and 54%, female food consumption recovered during the second week, so that 

there was no difference compared to the control. The mean food consumption of the males was 

decreased to 80% of the control over the whole 14 day period. Due to the low number of surviving 

animals the body weights of group 1 could not be evaluated statistically. The post mortem examination 

showed in 4 cases a liquid content of the gut, one of these animals showed also an abnormal coloration 

of the liver compared with an erosion of the glandular stomach.  

 

In the test group 2 (2000 mg BAS 507 01 F/kg body weight) no specimen died. No substance related 

effects were observed in this test group regarding clinical signs. No effects were observed regarding 

food consumption, compared to the control during the whole test period. The body weight of this 

treatment group was in a normal range of the control group (181.5 g – 197.4 g). After the 14 days test 

period the post-mortem-examination showed no substance-related effects. 

 

The test group 3, exposed to the tank-mix of 30 g BAS 507 01 F + 20 g BAS 555 01 F with a dose of 

2000 mg tank mix/kg body weight, caused no mortality. Liquid stools were observed until day 3 after 

dosing. Food consumption was decreased to 60% and 77% of the control groups in the first week after 

dosing in males and females, respectively. A significant reduction was apparent for males only. During 

the second week the food uptake totally recovered, so that there was no observed difference to the 

control. After the 14 days test period the post-mortem-examination showed no substance-related effects. 
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01 F will be > 800 mg product/kg bw. Consequently, the following will be considered in the risk 

assessment:  

800 mg formulation/kg bw (equivalent to 64.8 mg a.s./kg bw) < LD50 (Colinus virginianus) < 2000 

mg formulation/kg bw (equivalent to 162 mg a.s./kg bw) 

NOEL (Colinus virginianus) < 2000 mg formulation/kg bw (equivalent to < 162 mg a.s./kg bw) 

 

 

B.9.1.1.2. Short-term dietary toxicity and reproductive toxicity to birds 

 

No studies with the representative formulation are available. Reference is made to Volume 3 (AS), 

Section B.9.1.1 for the toxicity endpoints for the active substance metconazole. 
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For metabolite M555F013 (one of the carboxy-metabolites), no toxicity data is available. This 

metabolite was however identified in the rat metabolism studies with metconazole (summarized in 

Volume 3 (AS), Section B.6.1) and in the hen metabolism study (Jalal F., 2006a; see Volume 3 (AS) 

Section B.7.2.2 for a summary). It is therefore likely that this metabolite will have been formed in the 

mammalian and avian reproductive toxicity studies and hence the risk assessment for the active 

substance will also cover the risk from this metabolite. Further, the carboxy metabolite M555F013 is 

more hydrophilic than the parent compound metconazole, and would therefore be more rapidly excreted 

when ingested by animals. An experimental log POW value is not available. However, a QSAR 

calculation using ACD/Labs was submitted by the applicant to estimate the logD values (pH dependent 

logP values) for M555F013 (BASF DocID 2017/1199065; see Volume 3, Section B.2 for further 

details). The maximum estimated log POW was 2.31 at pH 4. Although an experimentally derived log 

POW is preferred over a QSAR calculation, this indicates that an assessment of the potential risk through 

secondary poisoning might not be required (calculated value is is below the trigger value of 3). 

 

In the available plant metabolism studies performed in wheat, oilseed rape and peas, two metabolites, 

i.e. M555F034 (triazolyl acetic acid) and M555F035 (triazolyl alanine), were considered to be relevant 

(see Volume 3 (AS), Section B.7.2.1). These metabolites were mainly formed in seed, in quantities 

exceeding 10% of the TRR (M555F035) or close to 10% of the TRR (M555F034).  

 

The toxicity profiles of M555F034 and M555F035 are well investigated. Studies on the acute and 

chronic toxicity of these metabolites to rats were previously evaluated on EU level, as reviewed in the 

DAR for the active substance epoxiconazole (Germany, March 2006) or the revised Addendum for the 

confirmatory data for the Triazole Derivative Metabolites (UK, May 2016). Reference is made to the 

these documents for the respective study summaries. In addition, toxicity studies with birds are available 

as well. These studies were also previously evaluated on EU level, as reviewed in the DAR of for 

epoxiconazole (Germany, March 2006). A summary of these studies was included in Vol. 3 (AS) Section 

B.9.1.1. The available metabolite toxicity endpoints for rats and birds are summarized and compared to 

the active substance toxicity in Table B.9.2.1.1-3. Based on these endpoints, the metabolites M555F034 

and M555F035 show a significantly lower toxicity to rats and birds compared to the parent metconazole. 

Consequently, it can be concluded that for these two metabolites, the risk to birds is covered by the 

assessment for the parent metconazole. 
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Based on the Tier 1 assessment, the long-term TER values of the different exposure scenarios for 

metconazole following the proposed uses of BAS 555 01 F exceed the Annex VI trigger value of 5, 

indicating an acceptable reproductive risk to birds from the proposed uses of BAS 555 01 F in cereals 

and oilseed rape. 

 

 

Risk to birds through drinking water 

According to the EFSA Guidance Document, two scenarios need to be considered for assessing the risk 

via the consumption of drinking water: the leaf scenario and the puddle scenario. 

 

The leaf scenario is relevant for birds taking water that is collected in leaf whorls after application of a 

pesticide to a crop and subsequent rainfall or irrigation. This scenario applies to leafy vegetables forming 

heads or with a morphology that facilitates collection of rain/irrigation water sufficiently to attract birds. 

Since none of the proposed crop uses falls into these categories, the leaf scenario does not apply to the 

use of BAS 555 01 F. 

 

The puddle scenario is relevant for birds taking water from puddles formed on the soil surface of a field 

when a (heavy) rainfall event follows the application of a pesticide to a crop or bare soil. This scenario 

is relevant for all intended uses of BAS 555 01 F and should therefore be assessed. 

 

The predicted environmental concentration in puddles is calculated as follows: 

 

𝑃𝐸𝐶𝑝𝑢𝑑𝑑𝑙𝑒 =
𝐴𝑅 10⁄

1000(𝑤 + 𝐾𝑂𝐶 × 𝑠)
 

 

Where: 

AR application rate (g/ha); divisor of 10 to achieve rate in mg/m² 

w 0.02 (pore water term; volume) 

s 0.0015 (soil term: volume, density, organic carbon content) 

 

When multiple spray applications are considered, a MAF based on the DT50 in soil (single first order 

kinetics, geometric mean as used for PECgw and PECsw) may be applied to achieve the effective 

application rate AReff.  

 

𝐴𝑅𝑒𝑓𝑓 = 𝐴𝑅 × 𝑀𝐴𝐹𝑚 = 𝐴𝑅 ×
1 − 𝑒−𝑛𝑘𝑖

1 − 𝑒−𝑘𝑖
 

 

Where: 

k ln(2)/DT50 (rate constant) 

n number of applications 

i application interval (d) 

 

According to the EFSA Guidance Document, no specific calculations of exposure and TER are 

necessary when the ratio of effective application rate (in g/ha) to relevant endpoint (in mg/kg bw/day) 

does not exceed 50 in the case of less sorptive substances (KOC < 500 L/kg) or 3000 in the case of more 

sorptive substances (KOC ≥ 500 L/kg). For metconazole, the geometric mean KOC is determined as 1071 

L/kg (see Volume 3 (AS), Section B.8.1.2 on Fate and behaviour). The ratios of effective application 

rate to the relevant endpoint for the proposed uses of BAS 555 01 F are shown in Table B.9.2.1.3-8. 
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The TERA values for all proposed uses exceed the Annex VI trigger of 10, indicating an acceptable 

acute risk to mammals from exposure to metconazole following the proposed uses of BAS 555 01 F 

in cereals and oilseed rape. 

 

It is noted that even when a more conservative approach is followed in the acute risk assessment for 

birds (i.e. the lowest available LD50 of 410 mg a.s./kg bw is used instead of the geomean LD50 of 566.7 

mg a.s./kg bw), the calculated TERA values at the screening step are between 35.0 and 40.1 and thus 

also exceed the trigger of 10. 

 

 

Reproductive risk assessment for mammals – screening step 

The screening step crop grouping and critical use patterns relevant to the uses of BAS 555 01 F are given 

in Table B.9.2.2.3-2 above. 

 

The long-term ‘Daily Dietary Dose’ (DDD) is calculated by multiplying the shortcut value (SV) based 

on the mean residues by the application rate in kg a.s./ha. When more than one application is intended, 

this product is further multiplied with an appropriate multiple application factor for mean residue data 

(MAFm). The ftwa based upon a default DT50 of 10 days and a 21-day exposure is 0.53, if a long term 

toxicity endpoint is considered, as given in the EFSA Guidance Document. 

   

DDDmultiple applications = application rate [kg a.s./ha] x SV x MAFm x ftwa 

 

Long-term risk is assessed by comparing the long-term DDD with the ecotoxicologically relevant worst 

case NOAEL from the reproduction studies, expressed as daily dietary dose, to give a long-term 

Toxicity:Exposure Ratio (TERLT): 

 

𝑇𝐸𝑅𝐿𝑇 =
𝑁𝑂𝐸𝐿[𝑚𝑔 𝑘𝑔⁄  𝑏𝑤 𝑑𝑎𝑦⁄ ]

𝐷𝐷𝐷[𝑚𝑔 𝑘𝑔⁄  𝑏𝑤 𝑑𝑎𝑦⁄ ]
 

 

The indicator species that is relevant for the proposed use is considered with the worst case application 

rate to calculate long-term DDD and TER values as shown in Table B.9.2.2.3-4 below. Shortcut values 

were derived from Table 12 of the EFSA Guidance Document. MAFm values were calculated as 

described in Appendix H of the EFSA Guidance Document. 

 

The TERLT values for all proposed uses are below the Annex VI trigger of 5, indicating a potential 

reproductive risk to mammals from exposure to metconazole following the proposed uses of BAS 555 

01 F in cereals and oilseed rape. Further consideration is thus necessary. 
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Overall, RMS considers the available residue decline studies acceptable and suitable for use in a higher 

tier risk assessment. As a relatively high number of field trials is available (16), the geometric mean 

DT50 of 4.31 days could be used to replace the standard DT50 of 10 days for green plant material 

consumed by herbivorous mammals. Based on this metconazole-specific DT50 value, a refined MAF x 

twa factor could be calculated in accordance with the recommendations from Appendix H of the EFSA 

Guidance Document for birds and mammals (2009).  

 

The applicant performed calculations to determine the MAF and twa factor for an exposure period of 21 

days for metconazole in plant material food items, to refine the risk assessment for the “small 

herbivorous mammal (vole)” scenario for the proposed use in cereals. The information provided by the 

applicant is included below (text in italic), and is considered acceptable. As, based on the 

ecotoxicologically relevant NOAEL of 8 mg a.s./kg bw/day used in the risk assessment performed by 

the RMS, these calculation is not required to demonstrate an acceptable long-term risk to mammals, it 

is included for information only. 

 

Calculation of MAF and twa for an exposure period of 21 days  

The calculation of MAF and twa factor is conducted in accordance with the recommendations from 

Appendix H of the EFSA Guidance Document for birds and mammals (2009). In a refined exposure 

assessment, the (time weighted) average factor over a 21 d time interval (twa 21 d) is calculated to 

translate residue decline following peak exposure into a constant exposure concentration. The refined 

value is used in the higher tier reproductive risk assessments for the feed item plant material (grasses 

and non-grass herbs). 

 

For the calculations, an EXCEL spreadsheet was developed that describes the actual concentration in 

feed item from the days after first treatment (DAFT) up to 200 DAFT. According to Appendix H of the 

EFSA Guidance Document (2009), dissipation between the application events according to single first 

order kinetics (SFO) was introduced in the EXCEL spreadsheet. The geometric mean DT50 value of 

4.31 d for metconazole derived from field studies conducted in peas and wheat are considered for the 

calculation approach as well as the build-up of residues through multiple applications.  

 

The calculations follow the basic formula assuming single first order dissipation kinetic: 

 

𝐶𝑎𝑐𝑡(𝑡) = 𝐶0 ∗ 𝑒−𝑘∗𝑡 

 

Cact (t) actual concentration at time t 

C0 initial concentration 

k degradation rate constant (= ln(2) / DT50) 

t time t 

 

Furthermore, the established spreadsheet calculates - one after the other in a resolution of 0.1 d time 

steps - the average concentration factors for a 21 d time period, starting from the time of the first 

treatment (0 DAFT) up to 200 DAFT and scans for the maximum of the resulting twa values (moving 

time-frame approach) (EFSA 2009/1438 (Appendix H)). The high resolution of 0.1 d time steps leads to 

precise results even under consideration of short DT50 values. The calculation of the twa, 21 d is 

described in the equation below. 

 

Calculation of the twa over 21 d using a “moving time frame” approach: 
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The TERA values for all proposed uses exceed the Annex VI trigger of 10, indicating an acceptable 

risk to mammals from exposure to BAS 555 01 F following the proposed uses in cereals and oilseed 

rape.  

 

 

Conclusion 

The acute risk of BAS 555 01 F to mammals is acceptable following the intended uses in cereals 

and oilseed rape. 
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Based on the results from the water-sediment study by Knight L. (2015c; refer to Volume 3 (CA), 

Section B.8.2.2.3 for a summary), no change in isomeric composition of metconazole is expected in 

water and sediment. Therefore, a risk assessment based on the available toxicity studies can be 

considered representative. 

 

In general, when more than one reliable endpoint is available (for the same species, or for different 

species of the same group), the lowest endpoint for each species group (fish, aquatic invertebrates or 

algae) is used in the first tier of the risk assessment. For algae and aquatic plants, endpoints for both 

growth rate and biomass/yield are reported in Table B.9.4.1-1. Following the new EFSA Guidance 

Document for aquatic organisms (2013), growth rate is the preferred endpoint to be used in the risk 

assessment since it is more robust considering varying test conditions. Biomass endpoints should not be 

used, as direct use of the biomass concentrations without logarithmic transformation cannot be applied 

to an analysis of results from a system in exponential growth (ECHA, 2008)13. Yield endpoints are only 

included for cases where specific regulatory requirements in some countries may need to be fulfilled. 

 

The EFSA Guidance Document for aquatic organisms (2013) recommends that the risk assessment for 

chronic risk for all groups of aquatic organisms should use the ECx approach in preference to the 

NOEC/LOEC approach. However, there is still some uncertainty about the choice of the effect percentile 

in the ECx. Further, as existing study methods were not designed to estimate ECx, these values might 

not always be available. Therefore, for practicality reasons, the Guidance Document proposes to use 

EC10 in the chronic RA scheme (except for algae and plants) for the time being, until new knowledge 

on the choice of ECx comes available. When the EC10 is not available, the NOEC can still be used. In 

Pesticides Peer Review Meeting 133, it was agreed that for aquatic organisms the approach as 

recommended in the EFSA Guidance Document (2013) should be followed (see EFSA, 201514). For 

metconazole, EC10 values are available for the chronic studies with fish, aquatic invertebrates and for 

the studies with algae and aquatic plants. For algae and aquatic plants, EC50 values are used in the risk 

assessment scheme. Consequently, only for fish and aquatic invertebrates, EC10 values from the 

respective studies will be considered in the risk assessment. 

 

According to the revised data requirements under Regulation (EC) No 1107/2009 (Commission 

Regulations (EU) 283/2013 and 284/2013 for the active ingredient and the plant protection products, 

respectively), the risk to amphibians shall be addressed. Nevertheless, unlike fish and other aquatic 

organism, toxicity tests for amphibian species are not requested. In the EU there is no guidance or 

validated regulatory protocols yet available neither on the type of regulatory testing necessary nor how 

to conduct a risk assessment for amphibian. In the case of metconazole, there are no studies in the 

literature on the toxicity of this substance on amphibians. 

 
According to the new EFSA Guidance Document for aquatic organisms (2013) amphibians should be 

included in the aquatic risk assessment. In absence of GLP studies the assessment should be based on 

any existing relevant information (testing of amphibian is not recommended at first instance due to 

animal welfare reasons). With regard to the aquatic risk assessment several data analyses indicate that 

the risk assessment for aquatic organisms (and fish in particular) covers the risk assessment for aquatic 

                                                           
13 ECHA (European Chemicals Agency), 2008. Guidance on information requirements and chemical safety 

assessment. Chapter R.7b: Endpoint specific guidance. Version 1.1. Helsinki, Finland: European Chemicals 

Agency. 234 p. 
14 EFSA, 2015. Technical report on the outcome of the pesticides peer review meeting on general recurring issues 

in ecotoxicology. EFSA supporting publication 2015:EN-924. 62 pp. 
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B.9.4.3. Risk assessment for exposure via surface water 
 

The risk assessment is conducted for the formulation BAS 555 01 F, the active substance metconazole 

and the metabolite 1,2,4-triazole. For the formulation BAS 555 01 F, only an acute risk assessment is 

performed. As discussed in Section B.9.4.1, the chronic risk due to application of BAS 555 01 F is 

considered covered by the risk assessment for the active substance metconazole. The risk assessment 

for metconazole is also expected to cover the risk from the metabolite M13 (= CL359139; M555F013). 

This metabolite has a similar structure compared to the active substance, and thus it is expected that the 

toxicity is comparable. Further, the PECSW values for this metabolite are low (maximum FOCUS Step 

1 PECSW of 7.257 and 5.806 µg/L for application in cereals and winter oilseed rape, respectively) (see 

also Section B.9.4.1). 

 

 

B.9.4.3.1. Determination of the Regulatory Acceptable Concentrations (RAC) 
 

According to the EFSA Guidance Document for aquatic organisms (2013), a Regulatory Acceptable 

Concentration (RAC) is calculated for each of the relevant groups of aquatic organisms, by dividing the 

toxicity endpoint by the relevant assessment factor (AF).  

 

For the acute risk assessment for fish and aquatic invertebrates, the RACsw,ac is calculated with the 

following equation: 

 

𝑅𝐴𝐶𝑠𝑤,𝑎𝑐 =
𝐸𝐶50  𝐿𝐶50⁄

100
 

 

For the chronic risk assessment for fish and aquatic invertebrates, the RACsw,ch is calculated with the 

following equation: 

 

𝑅𝐴𝐶𝑠𝑤,𝑐ℎ =
𝐸𝐶10  𝑁𝑂𝐸𝐶⁄

10
 

 

The RACsw,ch for algae and aquatic plants is calculated by the following equation: 

 

𝑅𝐴𝐶𝑠𝑤,𝑐ℎ =
𝐸𝑟𝐶50

10
 

 

Tier 1 RAC values 

For the first tier risk assessment, RAC values are determined based on the lowest available endpoints 

for each group of organisms. These endpoints are summarized for metconazole and the formulation BAS 

555 01 F in Table B.9.4.1-4, and for the metabolite 1,2,4-triazole in Table B.9.4.1-5 above. The Tier 1 

RAC values derived from these endpoints are shown in Table B.9.4.3.1-1. 

 

For the active substance metconazole, the overall Tier 1 RAC for acute risk (lowest RACsw,ac) is 21 µg 

a.s./L, and the overall Tier 1 RAC for chronic risk (lowest RACsw,ch) is 0.398 µg a.s./L for surface water 

and 823 µg a.s./kg for sediment. From the Tier 1 data, it is clear that the risk assessment will be driven 

by the chronic risk to fish, since the chronic RAC for fish is at least two orders of magnitude lower 

compared to the other groups of organisms. As a risk assessment based in this low chronic RAC value 

would not result in an acceptable risk for all relevant exposure scenarios, all available data for fish is 

used to derive a Tier 2 RAC value (see below). 
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Reduction of the standard assessment factor in the chronic risk assessment for fish 

The applicant submitted the following argumentation to justify a reduction of the standard assessment 

factor (AF) in the chronic risk assessment for fish (text in italic): 

 

To further support the risk assessment in addition to the mandatory acute and long-term fish studies, 

further tests were performed to investigate differences in sensitivity among different fish species and 

reduce uncertainty related to the standard risk assessment. Seven species have been tested with 

Oncorhynchus mykiss being the most sensitive test species (see Table B.9.4.3.1-2).  

 

Differences in sensitivity among the seven species are not more than about a factor of 3 to 4 in both the 

acute and the chronic studies (which may actually just indicate a rather small difference in sensitivity 

in addition to the 'normal' variance in test results). O. mykiss is the most sensitive species tested both in 

acute and chronic tests. The Commission regulation (EU) 546/2011 trigger values of 100 and 10 for 

acute and long term studies, respectively, address uncertainties with respect to:  

1. inter-species differences in sensitivity,  

2. laboratory to field extrapolation,  

3. acute to chronic exposure (only for acute data).  

 

The low inter-species differences in sensitivity regarding exposure to metconazole enables to consider 

a reduction of the standard assessment factor in the risk assessment. 

 

The long-term data with fish show that chronic exposure is required to cause the observed low 

endpoints. The long-term NOEC value was obtained in a 95-day fish ELS study under flow-through 

conditions with constant exposure. The observed effects (weight and body-length were impaired at a 

concentration of 10 µg a.s./L) are most likely caused by chronic exposure rather than short term pulses. 

Also in the FLC study with fathead minnow length and weight of fish was reduced in the F2 generation 

at 10 µg a.s./L (highest concentration tested). Effects on reproductive parameters (fertility and egg 

production) were observed at this test concentration, too. The reduced fertility was caused by 3 pairs of 

fish having one non-fertilized clutch each at the beginning of the counting period. Two of them had 

fertilized clutches thereafter; one pair of fish did not produce further eggs. These effects may thus be 

considered as transient or of minor relevance. Egg production of the fish was affected only at the end 

of the counting period (after day 114) in the highest test concentration of 10 µg a.s./L. This suggests 

that long term exposure is needed to induce negative effects on egg production. All other treatments up 

to and including 3.58 µg a.s./L had a (slightly) increased number of eggs. Also the recently obtained 

study with C. variegatus, a marine species, confirms the sensitivity range with a NOEC of 11 µg/L (mean 

measured). Here the endpoint is based on general growth parameters (length and dry weight) as well.  

 

In conclusion, the outcome of the various studies with metconazole justifies the reduction of the chronic 

assessment factor from 10 to 5. By applying this assessment factor to the most sensitive endpoint 

NOEC(ELS) = 2.91 µg/L, a RACchronic = 0.582 µg/L is derived for the refined risk assessment.  

 

The former guidance document for the risk assessment for aquatic organisms (SANCO/3268/2001 rev. 

4 (final); Guidance Document on Aquatic Ecotoxicology in the context of the Directive 91/414/EEC) 

states that ‘if a considerable number of additional species was tested in valid studies, then it is possible 

that the AFs that are applied to the lowest toxicity value could be lowered by up to an order of 

magnitude’. It is however not further specified how much additional data would be needed to allow for 

lowering the AF. The new EFSA Guidance Document for aquatic organisms (2013) acknowledges that 

when more data are available and the risk assessment is still based on the lowest toxicity value without 

adjusting the AF, the average level of protection may exceed the level implied by the provisions of the 
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Regulation for authorization of plant protection products. It further makes reference to the EFSA PPR 

Panel Opinion (EFSA PPP Panel, 2006)22 on the approaches to deal with additional toxicity data, in 

which methods for lowering the AF are described. Although lowering the AF is currently not listed in 

the EFSA Guidance Document on aquatic organisms (2013) as an option to refine the risk assessment, 

it was agreed during a meeting in preparation for a corrigendum of the EFSA Guidance Document for 

aquatic organisms (held in September 201623) that when the Geomean approach cannot be applied, a 

Weight of Evidence (WoE) approach can be used. In this case, the lowest available endpoint should be 

used, but the AF could be reduced following the considerations of the PPR Panel (EFSA, 2006). Such a 

WoE approach is also recommended in the EFSA PPR Panel Opinion on sediment organisms (EFSA 

PPR Panel, 2015)24. 

 

According to EFSA PPR Panel (2006), the overall AF can be interpreted as follows: AFoverall = AFspecies 

× AFother where AFspecies is the AF to allow for uncertainty due to variation in sensitivity among species 

(e.g. all fish) and AFother is intended for other sources of uncertainty. The contribution of both elements 

is not defined, but in EFSA PPR Panel (2015) it is considered reasonable to maintain as a default 

approach the assumption from SANCO/3268/2001 rev. 4 (final) that for acute toxicity data, the AFspecies 

and AFother have a more or less equal weight (so 10 for both AFspecies and AFother = 10 × 10 = 100 for the 

AFoverall). Consequently, depending on the number of acute toxicity data for different test species 

availabl, the AFoverall to be applied to the L(E)C50 of the most sensitive test species may vary from a value 

larger than 10 up to 100. The more additional toxicity data available, the lower the AFoverall might be. 

EFSA PPR Panel (2015) assumes that in the chronic risk assessment, the AFspecies and AFother do not have 

an equal weight since, amongst others, the uncertainty of the acute to chronic extrapolation is already 

addressed. Furthermore, the AF should be larger than the AF of 3 used in the chronic SSD approach.  

Therefore, EFSA PPR Panel (2015) proposes that the AFoverall to be applied to the chronic toxicity value 

of the most sensitive species may vary from 4 up to 10. The more additional chronic toxicity data are 

available, the lower the AF might be. 

 

As stated in the argumentation from the applicant above, acute toxicity data for seven different fish 

species are available. Further, for three of these species also chronic toxicity studies have been 

submitted. The available data indicates that the difference in sensitivity between species is limited (no 

more than a factor 3 to 4 difference among the endpoints). Further, both in the acute and chronic studies, 

Oncorhynchus mykiss was the most sensitive among the tested species. Overall, RMS considers that 

there is sufficient data available to be used in a WoE approach. The proposal from the applicant to lower 

the AF from 10 to 5 is considered reasonable. By applying the assessment factor of 5 to the most 

sensitive chronic endpoint (NOEC = 2.91 µg a.s./L, from the ELS study with O. mykiss), a Tier 2 WoE-

RACSW,ch of 0.582 µg a.s./L is obtained. This RAC value is comparable to the one calculated based on 

the Geomean approach (see above). 

 

As stated above, the EC10 is considered the preferred endpoint for use in the risk assessment over the 

NOEC. Applying the assessment factor of 5 to the lowest available chronic EC10 value for fish of 

0.00398 mg a.s./L (see Table B.9.4.1-4), results in a Tier 2 WoE-RACSW,ch of 0.796 µg a.s./L.  

                                                           
22 EFSA (European Food Safety Authority), 2006. Opinion of the Scientific Panel on Plant health, Plant Protection 

Products and their Residues on a request from the EFSA related to the assessment of the acute and chronic risk to 

aquatic organisms with regard to the possibility of lowering the assessment factor if additional species were tested. 

The EFSA Journal, 301, 45 pp. doi:10.2903/j.efsa.2006.301. 
23 Minutes available online: https://www.efsa.europa.eu/en/events/event/160914b  
24 EFSA PPR Panel (EFSA Panel on Plant Protection Products and their Residues), 2015. Scientific Opinion on 

the effect assessment for pesticides on sediment organisms in edge-of-field surface water. EFSA Journal, 

13(7):4176, 145 pp. doi:10.2903/j.efsa.2015.4176. 
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B.9.4.3.2. Risk assessment for the active substance metconazole 
 

In the acute risk assessment, the RACSW,ac (RAC in surface water (SW) for adverse effects of pesticide 

exposure occurring within a relatively short period after exposure) is always compared with the 

PECSW,max derived from the predicted exposure profile. In the chronic risk assessment, the RACSW,ch 

(RAC in surface water for adverse effects of pesticide exposure that develop slowly and/or have a long-

lasting course and that are caused by short- or long-term exposure) is in the first instance compared with 

the PECSW,max, and under certain conditions with a PECSW,twa. If the RAC exceeds the relevant PECsw 

value, the risk can be considered low. If the RAC is lower than the PECsw value, further consideration 

is necessary (e.g. by considering PECsw values from the next FOCUS Step, or by refining the endpoints 

used to derive the RAC). 

 

In Table B.9.4.3.2-1 to Table B.9.4.3.2-4, the RAC values for surface water and sediment for the 

different groups of aquatic organisms are compared to the FOCUS Step 1 to Step 3 PECSW and PECSED 

values for metconazole for the proposed uses in winter and spring cereals and winter oilseed rape. This 

comparison is done based on the Tier 1 RAC value for all groups of aquatic organisms. When a Tier 2 

RAC value is available (i.e. for the acute and chronic risk to fish, see Section B.9.4.3.1 for details), an 

additional comparison is made based on this Tier 2 RAC. For the FOCUS Step 3 PECSW values, only 

the values from the highest available Tier are used (Tier 2 or Tier 3 values, see Section 0 for details). 

 

Following this comparison, the acute risk to fish and aquatic invertebrates, the chronic risk to aquatic 

invertebrates, algae, aquatic plants and sediment dwelling organisms can be considered acceptable based 

on FOCUS Step 1 or Step 2 PEC values for all proposed uses. The chronic risk to fish is however not 

acceptable at FOCUS Step 2. 

 

Based on the Tier 1 RACSW,ch for fish of 0.398 µg a.s./L, the chronic risk to fish is acceptable at FOCUS 

Step 3 for some scenarios, but not all. For the use in cereals, the risk is not acceptable for the D1 ditch, 

D1 stream, D3 ditch, D4 stream and D5 stream scenario for both winter and spring cereals, and for the 

D2 ditch, D2 stream, D6 ditch and R3 stream scenario for winter cereals. For the use in oilseed rape, an 

acceptable use is not demonstrated for the D2 ditch, D2 stream, D3 ditch, D5 stream and R3 stream for 

the autumn application and for the D2 ditch, D2 stream, D3 ditch, R1 stream and R3 stream for the 

spring application. 

 

Taking into account the Tier 2 WoE-RACSW,ch for fish of 0.796 µg a.s./L, the risk is acceptable at 

FOCUS Step 3 for all scenarios, except for the D1 ditch scenario in cereals (both winter and spring) and 

for the D2 ditch and D2 stream scenarios in oilseed rape (both autumn and spring application). Further 

consideration is thus necessary for these scenarios. 

 

In Table B.9.4.3.2-5 to Table B.9.4.3.2-8, the Tier 1 and Tier 2 RAC value for surface water for the 

chronic risk to fish is compared to the maximum FOCUS Step 4 PECSW values (Tier 2 or Tier 3) for 

those scenarios for which the risk was not acceptable at FOCUS Step 3. Based on the Tier 1 RAC, the 

risk is acceptable for all scenarios in winter cereals with a 5 m no spray buffer zone, except for the D1 

ditch, D2 ditch and D2 stream scenarios. For the latter scenarios, more stringent risk mitigation 

measures, up to a 10 m no spray buffer zone and vegetated buffer strip, did not result in an acceptable 

risk. For spring cereals, the risk is acceptable for all scenarios if a 5 m no spray buffer zone is applied, 

except for the D1 sream scenario. For this scenario, more stringent risk mitigation measures, up to a 10 

m no spray buffer zone and vegetated buffer strip, did also not result in an acceptable risk. For the use 

in winter oilseed rape (both autumn and spring application), no acceptable risk was demonstrated for 



Metconazole Volume 3 – B.9 (PPP) – BAS 555 01 F   

  

 

98 

the D2 ditch and D2 stream scenarios, even with a 10 m no spray buffer zone and vegetated buffer strip. 

For the autumn application, the risk was acceptable for the D3 ditch and D5 stream scenario with a 5 m 

no spray buffer zone and for the R3 stream scenario with a 10m no spray buffer zone and vegetated 

buffer strip. For the spring application, the risk was acceptable with a 5 m no spray buffer zone for the 

D3 ditch and R3 stream scenario, and with a 10 m no spray buffer zone and vegetated buffer strip for 

the R1 stream scenario. 

 

Based on the Tier 2 RAC, the risk was acceptable for all scenarios for winter and spring cereals, provided 

that a 5 m no spray buffer zone was applied. For the use in oilseed rape (both autumn and spring 

applications), the risk was acceptable for all scenarios with a 5 m no spray buffer zone, except for the 

D2 ditch and D2 stream scenario. For the latter scenarios, more stringent mitigation measures, up to a 

10 m no spray buffer zone and vegetated buffer strip, did not result in an acceptable risk.  
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Use of PECSW,twa in the chronic Tier 1 risk assessment for fish 

The risk assessment presented in the tables above is based on worst-case initial PEC values. However, 

the EFSA Guidance Document for aquatic organisms (2013) foresees that under certain conditions a 

time-weighted average PEC (PECSW,twa) may be used in the chronic risk assessment. The applicant 

submitted an argumentation to demonstrate that in case of the chronic risk assessment for fish, it is 

warranted to use the PECSW,twa. This argumentation is presented below (text in italic): 

 

The long-term data with fish show that chronic exposure is required to cause the observed low 

endpoints. The long-term NOEC value was obtained in a 95-day fish ELS study under flow-through 

conditions with constant exposure. The observed effects (weight and body-length were impaired at a 

concentration of 10 µg a.s./L) are most likely caused by chronic exposure rather than short term pulses. 

Also in the FLC study with fathead minnow length and weight of fish was reduced in the F2 generation 

at 10 µg a.s./L (highest concentration tested). Effects on reproductive parameters (fertility and egg 

production) were observed at this test concentration, too. The reduced fertility was caused by 3 pairs of 

fish having one non-fertilized clutch each at the beginning of the counting period. Two of them had 

fertilized clutches thereafter; one pair of fish did not produce further eggs. These effects may thus be 

considered as transient or of minor relevance. Egg production of the fish was affected only at the end 

of the counting period (after day 114) in the highest test concentration of 10 µg a.s./L. This suggests 

that long term exposure is needed to induce negative effects on egg production. All other treatments up 

to and including 3.58 µg a.s./L had a (slightly) increased number of eggs. Also the recently obtained 

study with C. variegatus, a marine species, confirms the sensitivity range with a NOEC of 11 µg/L (mean 

measured). Here the endpoint is based on general growth parameters (length and dry weight) as well.  

 

The available data indicate that prolonged exposure rather than short term pulses is necessary to induce 

effects in fish. Since constant exposure is not expected in the field, the comparison of PECsw,max values 

with effect concentrations obtained under flow-through conditions might be overly conservative and 

more realistic time-weighted average values (PECtwa) may be used in combination with the NOEC to 

calculate TER values. 

 

Further, the applicant checked the suitability of using PECSW,twa in the chronic risk assessment for fish 

against the decision scheme presented in section 4.5.2 of the EFSA Aquatic Guidaince Document 

(2013). Each step of this decision scheme is discussed in detail below: 

 

1. Chronic Assessment. Is PECsw;max (of highest available tier) > RACsw;ch (of highest available 

tier)? 

 

The PECSW,max values presented in Table B.9.4.3.2-1 to Table B.9.4.3.2-5 above indicate that in 

a number of cases this value exceeds the Geomean-RACSW,ch of 0.596 µg a.s./L for fish, 

especially if no risk mitigation measures are considered. 

 

Yes: Go to 2  

No: Low chronic risk  

 

2. Is the RACsw;ch derived from a test with algae, or from a long-term (≥ 7 days) test with another 

water organism and the following conditions apply: (i) loss of the a.s. from water is more than 

20 % of nominal at the end of the exposure period and (ii) the toxicity estimate (e.g. EC10 or 

NOEC) is expressed in terms of nominal/initially measured concentration of the a.s.?  
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Conclusion 

With the exception of the chronic risk to fish, the acute and chronic risk to aquatic organisms (in 

surface water and sediment) is acceptable based on FOCUS Step 1 or Step 2 values for the 

proposed uses of BAS 555 01 F in winter and spring cereals and in winter oilseed rape. Based on 

the Tier 2 RAC, the chronic risk to fish for the proposed use in winter and spring cereals was 

acceptable at FOCUS Step 3 for most of the FOCUS scenarios, and at FOCUS Step 4 with a 5 m 

no spray buffer zone for the D1 ditch scenario. For the proposed use in winter oilseed rape, the 

risk was acceptable at FOCUS Step 3 for most of the FOCUS scenarios, except for the D2 ditch 

and D2 stream scenario. For the latter scenarios, no acceptable risk could be demonstrated, even 

when a 10 m no spray buffer zone and vegetate buffer strip was applied at FOCUS Step 4.  

 

Further risk mitigation measures for the D2 ditch and D2 stream scenario for the proposed use in 

winter oilseed rape could be dealt with at Member State level. 
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Applied concentrations: 

Oral test:  nominal dosages: 32.77, 65.54, 131.07, 262.16 and 524.31 µg 

product/bee (corresponding to 2.82, 5.64, 11.28, 22.56 and 45.11 µg 

a.s./bee), resulting in an actual uptake of 36.99, 70.15, 122.18, 244.83, 

and 455.44 µg product/bee (corresponding to 3.18, 6.04, 10.51, 21.07 

and 39.19 µg a.s./bee); water control (50% (w/v) aqueous sucrose 

solution), and reference item (Perfekthion EC, 400 g/L dimethoate; 

nominal doses of 0.08, 0.10, 0.14, 0.21 µg dimethoate/bee);  

Contact test:  nominal dosages: 32.77, 65.54, 131.07, 262.16 and 524.31 µg 

product/bee (corresponding to 2.82, 5.64, 11.28, 22.56 and 45.11 µg 

a.s./bee); water control (tap water), and reference item (Perfekthion EC, 

400 g/L dimethoate; nominal doses of 0.10, 0.14, 0.20 and 0.30 µg 

dimethoate/bee) 

Exposure route:  

Oral test:  A quantity of 250 µL of sugar solution (control), test item and reference 

item solution was offered to each cage of 10 bees. After a period of 

about 6 hours the test item solutions were taken up by the bees and the 

feeders were replaced. The amount of test item solution consumed 

(mean value of 10 bees) was determined by weighing the feeders before 

and after feeding. 

Contact test:  BAS555 01 F was dissolved and diluted in tap water. Bees were 

anaesthetised with CO2. 2 µL of tap water (control), 2 µL of test item 

or reference item solution were applied to the dorsal side of the thorax 

of each bee. 

Feeding: 50% aqueous sucrose solution ad libitum 

Test conditions: Temperature and relative humidity were not correctly measured due to 

a defect thermohygrograph. The test was however performed in a 

climate control unit adjusted to a temperature of 25°C and humidity of 

50-70%. As no alarm signal was given by the climate chamber during 

the test, it can be assumed that these values were maintained. 

Lighting: bees were placed in darkness during exposure (except during 

observations) 

Test procedure:  Assessment of bee mortality and behavioural effects were done after 4, 

24 and 48 hours. 

Statistics: Descriptive statistics. Probit analysis for the calculation of the LD50 

values. 

 

Findings: 

Oral toxicity test: 

The results of the oral toxicity test are summarized in Table B.9.5.1.1-3. After 48 hours of oral exposure, 

no mortality was observed in the control. In the test item treatment groups, consumption of 10.51, 21.07 

and 39.19 µg a.s./bee resulted in 6.0, 16.0 and 20.0% mortality, respectively. No behavioral 

abnormalities were observed after 48 hours. After 48 hours, the LD50 for the reference item was 

calculated to be 0.15 µg dimethoate/bee. 
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- The LD50 of the toxic standard meets the specified range for dimethoate (0.10 – 0.35 µg/bee for 

the oral and 0.10 – 0.30 µg/bee for the contact test) (measured: 0.15 µg/bee for the oral test and 

0.22 µg/bee for the contact test) 

Therefore, this study is considered acceptable for use in the risk assessment. 

 

The following endpoints will be used in the risk assessment: 

LD50, oral (Apis mellifera, 48h) > 455.44 µg product/bee (corresponding to > 39.19 µg a.s./bee) 

LD50, contact (Apis mellifera, 48h) = 444.46 µg product/bee (corresponding to 38.24 µg a.s./bee) 

 

 

B.9.5.1.2. Chronic toxicity to bees 

 

The acute toxicity of metconazole and BAS 555 01 F are shown to be comparable (less than a factor of 

5 difference), and so toxicity of metconazole is not considered to be affected by formulation. Therefore 

the chronic toxicity of BAS 555 01 F is considered to be appropriately represented by the chronic 

toxicity of metconazole (see Volume 3 (AS), Section B.9.3.1.2) and so chronic studies with the product 

are not required.  

 

 

B.9.5.1.3. Effects on honeybee development and other honeybee life stages 

 

The acute toxicity of metconazole and BAS 555 01 F are shown to be comparable (less than a factor of 

5 difference), and so toxicity of metconazole is not considered to be affected by formulation. Therefore 

the effects on honeybee development of BAS 555 01 F is considered to be appropriately represented by 

the effects on honeybee development of metconazole (see Volume 3 (AS), Section B.9.3.1.3) and so 

studies on the effects on honeybee development and other honeybee life stages with the product are not 

required. 

 

 

B.9.5.1.4. Sub-lethal effects 

 

Further tests investigating sub-lethal effects, such as behavioural and reproductive effects, on bee 

colonies are not required since the risk assessments based on acute and chronic data and on semi-field  

studies indicate an acceptable risk to bees, and there are no indications of sub-lethal effects based on 

either the mode of action or existing tests. 

 

 

B.9.5.1.5. Cage and tunnel tests 

 

No cage and tunnel tests with the representative formulation BAS 555 01 F are available. Instead, a new 

semi-field study with the formulation BAS 555 00 F (an EC formulation containing 60 g/L of the active 

substance metconazole) has been submitted. Although performed with another formulation, this semi-

field study is considered representative for the risk assessment for BAS 555 01 F (please refer to Section 

B.9.6.1.2 for a detailed argumentation regarding the representativeness of this study). This study is 

summarized below. 
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Test design: 

Four days before application bees were introduced into the tunnels. At the time of application, the 

Phacelia was at BBCH crop stage 63-65 (full flowering). Applications were carried out during bee-

flight activity. Dead bee traps were attached to the entrance of the hives and linen sheets were spread on 

the ground for mortality assessment in the crop. 

Post-application exposure period was 7 days (the hives were removed out of the tunnels in the early 

morning of DAT 8). After the exposure phase the colonies were removed from the tunnels and placed 

to a non-treated monitoring site, without flowering main crops or intensive agriculture nearby and the 

further brood development was assessed until DAT (day after application) 28. 

Assessments of mortality (of adult bees and pupae) and bee behaviour were carried out 3 days before 

application, on the day of application and on the following 28 days after application. Foraging activity 

of the bees was assessed 3 days before application, on the day of application and on the following 7 days 

after application. Additionally, the condition of the colonies (food stores, brood status and colony 

strength) was assessed on DAT -1, DAT 4, DAT 9, DAT 14, DAT 21 and DAT 27 equal to BFD 0 

(brood fixing day, marking of eggs for further detailed brood assessment), BFD 5, BFD 10, BFD 15, 

BFD 22 and BFD 28. Detailed brood status assessments were carried out on DAT -1, 4, 9, 14 and 21 

equal to BFD 0, BFD 5, BFD 10, BFD 15 and BFD 22. 

 

Statistics: Descriptive statistics. Pre-treatment data: Tukey-test (α = 0.05); post-

treatment data: Student-t test (α = 0.05) or Welch-t test (mortality and 

brood termination rate/brood indices: one-sided greater, α = 0.05). 

 

Findings: 

Mortality 

Adult honeybees:  

The results for adult mortality are summarized in Table B.9.5.1.5-1. The mortality of the honeybees on 

the days before application was on a low and similar level in the control, test item and reference item 

treatments, indicating comparable and well adapted colonies. No statistically significant differences 

were observed between the three treatment groups during pre-exposure, DAT -3 to DAT 0 nor at overall 

comparison before application (Tukey-test, two sided, α = 0.05).  

 

Neither on the day of application nor on any other day was an increased mortality in the test item 

treatment compared to the control observed. The overall daily mean mortality during the exposure and 

post-exposure period in the test item treatment was on a comparable level with the control treatment, 

11.4 and 11.1 dead bees/colony/day, respectively. No statistically significant effects on mortality were 

observed in the test item treatment group compared to the control neither directly after application during 

the exposure between DAT 0 and DAT 7, nor during post-exposure from DAT 7 to DAT 28, nor at the 

overall comparisons (Student-t test or Welch-t test, one-sided greater, α = 0.05). 

 

The exposure of the honeybees to the reference item did not result in an increased number of dead adult 

bees.  
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Conclusions: 

The LR50 obtained under worst-case laboratory conditions for BAS 555 01 F on Typhlodromus pyri was 

95 mL/ha BAS 555 01 F in 200 L water/ha. The reproduction of T. pyri was not affected up to an 

application rate of 56 mL/ha BAS 555 01 F in 200 mL water/ha. 

 

RMS comments: 

The validity criteria of the test guideline are met:  

- The mortality rate in the control did not exceed 20% on day 7 (measured: 16.7%) 

- The cumulative mean number of eggs per female in the control was ≥ 4 eggs/female (measured: 

12.7 eggs/female) 

- The cumulative mean mortality (control corrected) of protonymphs on day 7 exposed to the 

reference substance was ≥ 50% (measured: 54.0%) 

 

It is noted that the reference item was only applied at a rate of 6 mL/ha, while the test guideline 

recommends an application rate between 9 and 15 mL/ha. However, as the validity criterion for the 

reference item is met, this deviation is considered only minor. It is further noted that only 3 replicates 

of 20 protonymphs were used per treatment in the test, while the test guideline recommends a minimum 

of 5 replicates (i.e. 100 nymphs). However, as the other validity criteria are met, this is not considered 

to invalidate the study results. Consequently, this study is considered acceptable for use in the risk 

assessment. 

 

Endpoints for mortality: 

LR50 (Typhlodromus pyri, 7 days) = 95 mL product/ha (equivalent to 8.47 g a.s./ha) 

NOER (Typhlodromus pyri, 7 days) = 56 mL product/ha (equivalent to 5.0 g a.s./ha) 

 

Endpoints for reproduction: 

NOER (Typhlodromus pyri, 7 days) = 56 mL product/ha (equivalent to 5.0 g a.s./ha) 
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Applied concentrations:  water control (deionized water), 70, 170, 420, 1000 and 2400 mL 

product/ha (equivalent to 6.2, 15.2, 37.5, 89.2 and 214.1 g a.s./ha). 

Applications were made in a volume equivalent to 200 L/ha. 

Positive control: BAS 152 11 I (400 g/L dimethoate), applied at a rate 

30 mL/ha in the equivalent of 200L/ha water. 

Test conditions : temperature: 23.3-26.6C  

relative humidity: 53.3-82.0% 

light regime: 16:8 hours light:dark, 1700-4500 lux (mortality 

assessment) and 1900-6300 lux (reproduction assessment) 

 

Study design and Methods: 

Mortality assessment: A test unit consisted of a glass plate with the test item sprayed on the surface. 

After the test item had dried the glass plate was placed in a Plexiglas tray and was covered with a plastic 

sheet with holes on top. Each hole had a diameter of 7.6-7.8 cm. Glass rings (7.5 cm diameter) of 1.5 

cm height were covered with a thin layer of Fluon and placed in each of the holes. Thus, small arenas 

for individual placing of the larvae are formed. One larvae was introduced into each unit. Mortality of 

the exposed individuals was assessed regularly. During the mortality assessment food (eggs of S. 

cerealella) was added regularly. At least once a week old food items were removed from the test units.  

 

Four to five days after pupation, the pupae were carefully transferred into untreated preserving jars 

(separated per treatment) and food and water were provided for the emerging adults. The number of 

lacewings that emerged successfully was also recorded regularly. 

 

Reproduction assessment: Reproduction assessments were carried out using insects from the control and 

all test item treatments. The adults in the individual treatments used for the assessments emerged within 

7 days. As the adult lacewings emerged, they were transferred to glass containers (preserving jars with 

at least 1L volume), which were covered with cotton gauze to avoid escaping of adult lacewings. This 

cotton gauze also served as an oviposition site. The number of eggs laid over a 24 hour period were 

counted twice a week. Therefore, the adult lacewings were shifted into new jars covered with new gauze 

before and after each evaluation. Two egg samples, covering an egg-laying period of 24 hours, were 

taken within one week to assess the number of eggs/female. The eggs received from the gauze were 

stored afterwards in a separate box until hatching of the larvae was completed. The number of 

undeveloped eggs and larvae that diet during hatching was counted to calculate the hatching rate. During 

the reproduction assessment, food and water was changed regularly. 

 

The mortality data were analysed using Fisher’s Exact Test (α = 0.05). 

 

Findings: 

The results are summarized in Table B.9.5.2.1-3. In the water treated control a mortality of 5.7% was 

observed. In the test item treatments mortality ranged between 2.9% and 51.4%. This resulted in a 

corrected mortality between -3.0% and 48.5%. Statistically significant differences compared to the 

control were observed in the highest treatment group (Fisher's Exact Test,  = 0.05). The LR50 value 

was derived to be > 2400 mL/ha BAS 555 01 F. The reference item produced 97.1% mortality of 

exposed lacewings. This results in a corrected mortality of 97.0%. 
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Type of test:  extended laboratory test (exposure to fresh and aged residues on treated 

bean leaves) 

Applied concentrations:  control (water), 1000 and 2000 mL product/ha (equivalent to 88.9 and 

177.8 g a.s./ha). Applications were made in a volume equivalent to 400 

L water/ha. 

Reference item: BAS 152 11 I (400 g/L dimethoate), applied at a rate 

of 80 mL product/ha (= 32.0 g a.s./ha), in the equivalent of 400 L/ha.  

Test conditions (exposure conditions): 

temperature: 24.5-25.8C 

relative humidity: 63.7-86.0%  

light regime: 16:8 hours light:dark, 1146-1887 lux 

 

Study design and Methods: 

The test plants were beans (Phaseolus vulgaris, var. St. Andreas), which were grown in pots of 11 cm 

diameter for 22 days under outdoor conditions until the BBCH growth stage of 12. Application of the 

test item was carried out on whole plants in the laboratory using a laboratory spray track. In total, three 

bioassays were performed, which started at 0 DAT, 3 DAT and 7 DAT (DAT = Days After Treatment). 

The first bioassay (0 DAT) started ca. 1 hour after drying of the spray residues. Remaining plants 

assigned for subsequent bioassays were stored rain protected under outdoor conditions for the aging of 

the spray residues. 

 

For each bioassay the leaves were cut from the treated bean plants. Each leaf disc was placed with its 

underside down on a wet cotton-pad. The mites were thus exposed to the treated upper side of the bean 

leaves. The whole leaf was in close contact with the wet cotton to prevent an escape of the mites and to 

ensure the water supply of the mites. The cotton-pad and the bean leaf were laid in the centre of a petri 

dish (diameter 9 cm) which was filled with tap water. The treated  upper side of the leaf served as test 

arena for 20 mites. 

 

The assessment of mortality was conducted on day 1 and day 7 of each bioassay. Animals that have 

survived, dead ones and animals that escaped from the leaves were recorded. For further calculations, 

only the overall mortality up to day 7 after application was used. Escapers were counted as dead 

individuals. For the first bioassay (0 DAT), the oviposition rate was estimated during the second week 

using the remaining adult mites. These assessments were conducted on days 7, 10, 13 and 14. The 

number of males, females and offspring was recorded. Reproduction was expressed as the cumulative 

number of eggs per female. Because the results of the 0 DAT bioassay indicated that the test item had 

no adverse effects, all other bioassays were terminated (3 DAT and 7 DAT) and therefore not reported. 

 

The mortality and reproductino data were analysed using ANOVA and Bonferroni t-tests (α = 0.05). 

 

Findings: 

After 7 days of exposure the mortality in the initial bioassay (0 DAT) was 9% in the control, 25% in the 

1000 mL/ha and 22% in the 2000 mL/ha BAS 555 01 F treatment group. This resulted in corrected 

mortalities of 17.6% and 14.3%, respectively. The mean number of eggs per female was 10.31 in the 

control, 9.53 in the 1000 mL/ha and 10.78 in the 2000 mL/ha BAS 555 01 F treatment group. No 

statistically significant differences in mortality and reproduction were observed in any of the test item 

treatments (Bonferroni t-test,  = 0.05). The results of the first bioassay (0 DAT) are summarized in 

Table B.9.5.2.2-2. The reference item produced a corrected mortality of 90.8% of exposed mites after 7 

days. 
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The mean number of infested parasitized mummies per female was 62.8 in the control and ranged from 

41.2 to 58.5 in the test item groups. This resulted in effects on reproduction between 6.8% and 34.4%. 

The mean number of parasitized mummies was not significantly reduced in any of the test item groups 

compared to the control (Bonferroni t-Test,  = 0.05). No repellent effect was observed in any of the 

test item rates.  

 

Conclusions: 

The LR50 value was determined to be > 2000 mL/ha BAS 555 01 F. In an extended laboratory study 

with Aphidius rhopalosiphi the test item caused no unacceptable effects on survival and reproduction if 

applied up to and including a rate of 2000 mL/ha BAS 555 01 F in 400 L water/ha. 

 

RMS comments: 

The following validity criteria of the test guideline are met: 

- Mortality in the control was <13 % after 48 hours exposure (measured: 0.0%). 

- Wasps in the control treatment produced ≥ 5 mummies per female, with no more than two wasps 

producing zero values (measured: 62.8 mummies/female, with only one parasitoid producing 

zero values) 

- Mortality in the reference item after 48 hours was ≥ 50% (measured: 100%) 

Consequently, this study is considered acceptable for use in the risk assessment. 

 

Endpoints for mortality: 

LR50 (Aphidius rhopalosiphi, 48h) > 2000 mL product/ha (equivalent to 178.4 g a.s./ha) 

NOER (Aphidius rhopalisiphi, 48h) = 2000 mL/ha (equivalent to 178.4 g a.s./ha) 

 

Endpoints for reproduction: 

NOER (Aphidius rhopalisiphi, 48h) = 2000 mL/ha (equivalent to 178.4 g a.s./ha) 

 

 

B.9.5.2.3. Semi-field studies with non-target arthropods 
 

Semi-field studies with non-target arthropods are not required since the risk assessments based on 

laboratory and extended laboratory studies indicate an acceptable risk to non-target arthropods (other 

than bees). 

 

B.9.5.2.4. Field studies with non-target arthropods 
 

Field studies with non-target arthropods are not required since the risk assessments based on laboratory 

and extended laboratory studies indicate an acceptable risk to non-target arthropods (other than bees). 
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B.9.6. RISK ASSESSMENT FOR ARTHROPODS 
 

B.9.6.1. Risk assessment for bees 
 

The risk assessment for effects on bees is conducted in accordance with Regulation (EC) No. 1107/2009 

and the Guidance Document on Terrestrial Ecotoxicology under Council Directive 91/414/EEC 

(SANCO/10329/2002) and the revised EPPO scheme (2010)34. 

 

Following the data requirements according to Regulation (EU) No. 283/2013, data on the chronic risk 

to adult honeybees and honeybee larvae are available. Further, data on the acute risk to bumble bees 

have been submitted. However, in the currently notified SANCO Guidance Document, these data are 

not considered in the risk assessment scheme. For the chronic risk assessment for honeybees, the 

approach outlined in the revised EPPO scheme could be partly used.  Further, a new guidance document 

on the risk assessment of plant protection products on bees (Apis mellifera, Bombus spp. and solitary 

bees) has been published in 2013 by EFSA35, in which risk assessment schemes for the chronic risk to 

adult honeybees and honeybee larvae, and for the risk to bumblebees are described. This Guidance 

Document is however not yet noted by the Standing Committee on Plants, Animals, Food and Feed. 

Nevertheless, as agreed in Pesticides Peer Review Expert Meeting 133 and recommended by EFSA 

(2015)36, a risk assessment for chronic risk to honeybees according to the new EFSA Guidance 

Document is included below. For bumble bees, a risk assessment according to the new EFSA Guidance 

Document is included below as well, as this is the only risk assessment scheme for bumble bees currently 

available. By doing so, all available data on bees is taken into account in a risk assessment.  

 

 

B.9.6.1.1. Toxicity 
 

Acute contact and oral toxicity studies were conducted with adult honeybees (Apis mellifera) for 

metconazole and the representative formulation BAS 555 01 F. For BAS 555 01 F, two acute toxicity 

studies are available. As a conservative approach, the lowest available endpoints of these two studies 

will be used in the risk assessment. 

 

Additional studies investigating the chronic toxicity to adults of Apis mellifera, the acute and chronic 

toxicity to larvae of Apis mellifera and the acute oral and contact toxicity to adult bumblebees (Bombus 

terrestris) have also been submitted, in accordance with the new data requirements (Regulation (EU) 

No 283/2013). Endpoints from these studies will be used in the risk assessment. A summary of the 

available toxicity endpoints for bees and the endpoints used in the risk assessment are shown in Table 

B.9.6.1.1-1. 

 

 

 

 

                                                           
34 EPPO/OEPP (2010). Environmental risk assessment scheme for plant protection products, Chapter 10: 

Honeybees (PP 3/10(2)). Bulletin OEPP/EPPO Bulletin 40: 323-331. 
35 European Food Safety Authority (2013). Guidance on the risk assessment of plant protection products on bees 

(Apis mellifera, Bombus spp. and solitary bees). EFSA Journal 2013; 11(7):3295. doi:10.2903/j.efsa.2013.3295 
36 EFSA, 2015. Technical report on the outcome of the pesticides peer review meeting on general recurring issues 

in ecotoxicology. EFSA supporting publication 2015:EN-924. 62 pp. 
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B.9.6.1.3. Risk assessment for honeybees according to EFSA (2013) 
 

Note: The EFSA Guidance Document on the risk assessment of plant protection products on bees (Apis 

mellifera, Bombus spp. and solitary bees)(2013) is currently not yet noted by the Standing Committee 

on Plants, Animals, Food and Feed. However, chronic toxicity data for adult honeybees and acute data 

for honeybee larvae are available, in line with the data requirements according to Regulation (EU) No. 

283/2013. As these data are not considered in the currently notified Guidance Document 

(SANCO/10329/2002), a Screening step/Tier 1 risk assessment according to EFSA (2013) is presented 

in this section, so that all available data on bees is taken into account in a risk assessment. 

 

 

Exposure 

BAS 555 01 F is applied by foliar application. For spray applications, honeybees are considered to be 

exposed through a number of different exposure routes: 

- Exposure via contact from spray deposits when bees are either foraging the treated crop, weeds 

in the field, plants in the field margin and the adjacent crop. 

- Oral exposure through the consumption of nectar and pollen from the treated crop, weeds in the 

field, plants in the field margin, the adjacent crop, succeeding crop/permanent crop the 

following year. 

- Oral exposure through the consumption of contaminated water (guttation water, surface water, 

water in puddles). 

 

The critical use patterns relevant for the proposed uses of BAS 555 01 F are given in Table B.9.6.1.2-1, 

in Section B.9.6.1.2. 

 

 

Risk assessment 

For each of the exposure routes, a risk assessment is performed considering the acute risk to adult worker 

bees, the chronic risk to adult honeybees resulting from repeated exposure and the risk to honeybee 

larvae. The following scenarios are considered in the risk assessment: 

- Risk from foraging the treated crop 

- Risk from foraging an adjacent crop 

- Risk from foraging on weeds in the treated field 

- Risk from foraging in the field margin 

- Risk from foraging the following year on a permanent crop or on a succeeding crop for annual 

crops 

 

The risk assessment starts with a screening step which is based on the worst case scenario (which for 

honeybees is the treated crop scenario). If the screening step scenario fails, then all other scenarios have 

to be assessed in the first tier unless it is justified that a specific scenario is not relevant because exposure 

is expected to be negligible. 

 

Further, a risk assessment for the consumption of contaminated water was also performed. As no studies 

are available that address the possible accumulative effect of metconazole in honeybees, a risk 

assessment for accumulative effects could not be performed. 
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The ETR for the chronic adult oral exposure is calculated by the following equation: 

 

𝐸𝑇𝑅𝑐ℎ𝑟𝑜𝑛𝑖𝑐 𝑎𝑑𝑢𝑙𝑡 𝑜𝑟𝑎𝑙 =
𝐴𝑅 × 𝑆𝑉

𝐿𝐷𝐷50

 

 

Where: AR = application rate in kg a.s./ha 

LDD50 is expressed as µg a.s./bee per day 

 

If this ETR > 0.03, a potential risk is identified, and a first tier risk assessment should be performed. If 

the ETR is below this trigger, the risk is acceptable. 

 

The ETR for larvae is calculated by the following equation: 

 

𝐸𝑇𝑅𝑙𝑎𝑟𝑣𝑎𝑒 =
𝐴𝑅 × 𝑆𝑉

𝑁𝑂𝐸𝐷
 

 

 

Where:  AR = application rate in kg a.s./ha 

NOED is expressed as µg a.s./larva/development period 

 

If this ETR > 0.2, a potential risk is identified, and a first tier risk assessment should be performed. If 

the ETR is below this trigger, the risk is acceptable. 

 

According to the EFSA Guidance Document, an ETR for effects on the development of the 

hypopharyngeal glands (HPG) should also be calculated. As there is currently no validated methodology 

for the assessment of sublethal effects, no endpoint for the effects on the hypopharyngeal glands of 

honeybees is available for metconazole. Therefore, the risk assessment for honeybees based on HPG 

was not performed.  

 

Table B.9.6.1.3-2 shows the calculated ETR values for the oral exposure assessment for all proposed 

uses. The ETR values for acute oral exposure to adult bees, the chronic oral exposure to adult bees and 

for the chronic oral exposure to larvae are below the trigger, indicating the risk can be considered 

acceptable. 
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B.9.6.1.4. Risk assessment for bumble bees according to EFSA (2013) 
 

Note: The EFSA Guidance Document on the risk assessment of plant protection products on bees (Apis 

mellifera, Bombus spp. and solitary bees)(2013) is currently not yet noted by the Standing Committee 

on Plants, Animals, Food and Feed. However, toxicity data for bumble bees are available. As these data 

are not considered in the currently notified Guidance Document (SANCO/10329/2002), a Tier 1 risk 

assessment according to EFSA (2013) is presented in this section, so that all available data on bees is 

taken into account in a risk assessment. As toxicity data for bumblebees are currently not required under 

legal aspects of the Uniform Principles, this assessment is included for information only, and will not 

be included in the List of Endpoints. 

 

Exposure 

BAS 555 01 F is applied by foliar application. For spray applications, bumblebees are considered to be 

exposed through a number of different exposure routes: 

- Exposure via contact from spray deposits when bees are either foraging the treated crop, weeds 

in the field, plants in the field margin and the adjacent crop. 

- Oral exposure through the consumption of nectar and pollen from the treated crop, weeds in the 

field, plants in the field margin, the adjacent crop, succeeding crop/permanent crop the 

following year. 

- Oral exposure through the consumption of contaminated water (guttation water, surface water, 

water in puddles). 

 

Regarding the exposure to contaminated water, it is currently not possible to quantify the level of 

exposure for non-Apis bees. Moreover, the very high level of water fluxes in honeybees at the colony 

level should be sufficiently protective for bumblebees. Therefore, the risk from exposure to 

contaminated water for bumblebees is covered by the assessment for honeybees (see Section B.9.6.1.3). 

 

The critical use patterns relevant for the proposed uses of BAS 555 01 F are given in Table B.9.6.1.2-1, 

in Section B.9.6.1.2. 

 

 

Risk assessment 

For each of the exposure routes, a risk assessment is performed considering the acute risk to adult 

bumblebees, the chronic risk to adult bumblebees resulting from repeated exposure and the risk to 

bumblebee larvae. However, for metconazole only data on the acute toxicity of the active substance to 

bumblebees is available. Therefore, only the acute risk to adult bumblebees will be assessed here. 

 

 The following scenarios are considered in the risk assessment: 

- Risk from foraging the treated crop 

- Risk from foraging an adjacent crop 

- Risk from foraging on weeds in the treated field 

- Risk from foraging in the field margin 

- Risk from foraging the following year on a permanent crop or on a succeeding crop for annual 

crops 

 

The risk assessment starts with a screening step which is based on the worst case scenario (which for 

bumblebee adults is the treated crop scenario). If the screening step scenario fails, then all other scenarios 



















Metconazole Volume 3 – B.9 (PPP) – BAS 555 01 F   

  

 

166 

Typhlodromus pyri: 

An extended laboratory study was carried out by exposing T. pyri to air-dried residues on leaves of bean 

plants (application on detached leaves, 2D exposure) (Eden A., 2003). Exposure of T. pyri on natural 

substrate leads to a clear reduction of effects compared to the exposure on inert substrate (i.e. glass). 

The study resulted in a LR50 of 16.8 g a.s./ha, reducing the acute toxicity by a factor of 1.97, compared 

to the exposure on inert substrate. No unacceptable effects on reproduction were observed at the 

application rates of up to and including 11.2 g a.s./ha. The rates at which no unacceptable effects on 

survival and reproduction were observed did not exceed the PERin-field of 153 g a.s./ha. Therefore, an 

additional test with this sensitive indicator species for a higher tier risk assessment was carried out. 

 

The main criterion for the acceptability of effects on arthropods living in-field is defined as the potential 

for recovery of any affected population, i.e. demonstrating that residual toxicity declines sufficiently 

rapidly to allow recovery within one year. This is usually done by aged-residue trials exposing the 

arthropods to residues, which have been aged for increasing time periods. Thus, aged residue trials are 

used to show the acceptability of the effects by assessing the decline in residual toxicity of a product. In 

this case, T. pyri was used as bio-indicator because it proved to be the most sensitive species. According 

to ESCORT 2, the most sensitive test species identified by dose-response studies using natural substrate 

is selected for aged residue studies. It is anticipated that for less sensitive non-target arthropods the 

potential re-colonization will be faster.  

 

The aged residue study available for T. pyri (Hanewald N. & Petrik-Steisslinger D., 2007) presents a 

more realistic exposure scenario compared to the extended laboratory study (Eden A., 2003). In the aged 

residue study, the application was done on whole bean plants, representing a 3-dimensional structure, 

whereas the application in the extended laboratory study was done on detached leaves, representing a 2-

dimensional structure. In the aged residue study, two application rates (88.9 and 177.8 g a.s./ha) were 

tested. At a rate of 88.9 g a.s./ha, the initial bioassay (0 DAT) resulted in a corrected mortality of 17.6%; 

for 177.8 g a.s./ha the corrected mortality was 14.3%. Effects on reproduction amounted to 7.6% and -

4.6%, respectively. Thus, even at DAT 0, no unacceptable effects are observed after exposure to up to 

and including 177.8 g a.s./ha, which is higher than the PERin-field of 153 g a.s./ha. Therefore, the risk to 

T. pyri resulting from exposure to metconazole following the intended use of BAS 555 01 F considering 

in-field habitats is considered acceptable. 

 

Aphidius rhopalosiphi: 

An extended laboratory study was performed by exposing A. rhopalosiphi to fresh dried residues on 

barley seedlings (application to whole plants, 3D exposure) (Moll M. & Buetzler R., 2003). No 

unacceptable effects on mortality and reproduction were observed up to and including 178.4 g a.s./ha, 

the highest rate tested. This rate exceeds the PERin-field of 153 g a.s./ha. Therefore, the risk to A. 

rhopalosiphi resulting from exposure to metconazole following the intended use of BAS 555 01 F 

considering in-field habitats is considered acceptable. 

 

Chrysoperla carnea: 

A standard laboratory study was performed by exposing C. carnea to fresh dried residues on glass plates 

(Drexler A., 2002b). No unacceptable effects on mortality and reproduction were observed up to and 

including 214.1 g a.s./ha, the highest rate tested. This rate exceeds the PERin-field of 153 g a.s./ha. Thus, 

the risk to C. carnea resulting from exposure to metconazole following the intended use of 

BAS 555 01 F considering in-field habitats is considered acceptable. 
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Based on the Tier 1 data, the off-field HQ values for the two standard test species A. rhopalosiphi and 

T. pyri are below the trigger of 2. Therefore, the off-field risk of metconazole to non-target arthropods 

following the proposed uses of BAS 555 01 F can be considered acceptable. 

 

 

Tier 2 risk assessment 

In the Tier 1 assessment, both the off-field HQ values for the two standard test species A. rhopalosiphi 

and T. pyri are below the trigger of 2. Therefore, no further testing was necessary. However, as additional 

studies are available, a Tier 2 risk assessment is included below, for information. 

 

Extended laboratory studies on natural substrate have been submitted for T. pyri, A. rhopalosiphi. 

Further, standard laboratory studies with the additional species Chrysoperla carnea and Aleochara 

bilineata have been submitted. The results of these studies are summarized in Table B.9.6.2.4-2. 

 

It should be noted that for T. pyri also an aged residue study is available (CP10.3.2.2/02; Hanewald L 

& Petrik-Seisslinger D., 2007). This study is not included in Table B.9.6.2.4-2 because aged residue 

studies are not considered appropriate to address the off-field risk. In order to allow re-colonisation of 

the in-field, which is more realistic than real recovery of in-field populations, no effect should be allowed 

to occur in the off-field. 

 

For extended laboratory studies, both lethal (mortality) as well as sublethal (reproduction) parameters 

should be used when evaluating the data. A trigger value for lethal or sublethal effects of 50% after 

exposure of the test organisms to residues of the plant protections product was suggested by ESCORT 

II. This means that the risk can be considered acceptable if the effect on mortality and/or reproduction 

will be below 50% at a rate equal to the PERin-field. According to ESCORT 2, a correction factor of 5 

should be applied to the PERoff-field in the Tier 2 risk assessment, to account for the uncertainty with the 

extrapolation from T. pyri and A. rhopalosiphi as indicator species to the species diversity expected in 

off-crop areas.  

 

In the extended laboratory tests with A. rhopalosiphi and T. pyri, and in the standard laboratory tests 

with C. carnea and A. bilineata, the application rate at which no effects > 50% on mortality and 

reproduction were observed exceeded the PERoff-field multiplied by the correction factor (see Table 

B.9.6.2.4-2). This supports the conclusion of the Tier 1 assessment that the risk resulting from exposure 

to metconazole following the proposed uses of BAS 555 01 F considering off-field habitats can be 

considered acceptable. 
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pH: 6.20 – 6.27 (test start), 5.80 – 5.87 (test end) 

water content:  24.9 – 25.0 % (equivalent to 58.3 – 58.5 % of WHC) at 

test start; 24.4 – 24.8 % (equivalent to 57.1 – 58.1 % of WHC) at test 

end  

photoperiod: 16 hours light: 8 hours dark cycle 

light intensity: 610 lux 

 

Test procedure: 

The test item is dispersible in water. Therefore, test solutions were made by dispersing weighed amounts 

of the test item in deionised water, immediately prior to application. The test item was dispersed in 

sufficient deionised water such that the addition of the test solutions to the test substrate resulted in a 

final water content of 40 – 60 % of WHC. The treated substrate was thoroughly mixed using a laboratory 

mixer immediately after application. 

One day before test start, the dry artificial soil was pre-moistened by adding deionised water to obtain 

approximately half of the final water content. Earthworms were acclimatised in a separate batch of the 

artificial soil (mixed with horse manure) for approximately 24 hours before test start. 

On the day of the test start, the test item was introduced by dispersing the quantity of test item required 

to obtain the desired test concentration in the volume of water required to hydrate the soil to 40 – 60 % 

of its WHC. Each test vessel was then filled with the treated soil (750 g wet weight corresponding to 

600 g dry weight). After a randomising procedure according to the worm fresh weight, selected groups 

of 10 worms were then randomly assigned to each treatment group. The individually weighed worms 

(10 worms/vessel) were placed on the surface of the soil. After approximately thirty minutes, the test 

vessels were closed with perforated transparent lids, which allowed gas exchange between substrate and 

atmosphere and access of light, but prevented worms from escaping. The test vessels were then set up 

at random in a controlled-environment test room. One day after application, initially 5 g air-dried and 

finely ground horse manure was scattered on the soil surface of each test vessel, which was sprinkled 

with 5 mL deionised water. The feeding interval was weekly during the first four weeks of the test. The 

weekly amount of manure (5 g) depended on the feeding activity. 

After four weeks, the adult worms were removed from the test vessels. The number of surviving worms 

(adult mortality) and their biomass change were determined, behaviour (including feeding activity) and 

pathological symptoms were recorded. The adult worms were discarded after counting and weighing. 

Subsequently, the soil of each vessel was mixed carefully with 5 g manure. This was the last feeding 

occasion during experiment. The test was then continued for another four weeks. The final assessment 

included counting of surviving juveniles per test vessel, determination of the water content and pH 

measurements of the artificial soil. Juveniles were counted by manual inspection of the substrate. 

 

Observations: 

- At test start:   

o Individual fresh weight (mg/worm) 

o Behaviour of earthworms 

o Determination of physico-chemical parameters (water content, pH) of the artificial soil 

- Weekly: 

o Observation of behavioural and pathological symptoms (including the feeding activity) 

- 4 weeks after start of exposure: 

o Number of surviving adult earthworms per replicate 

o Observation of behavioural and pathological symptoms 

o Fresh weight of surviving adult earthworms per replicate 

- 8 weeks after start of exposure: 

o Number of surviving juveniles per replicate 
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Number of organisms, age, weight:  8 replicates of 10 earthworms for the control and 4 replicates of 

10 earthworms for each test concentration, adult worms (approximately 

3 months old with clitellum), 278 – 424 mg/earthworm  

Type of test:    56 days earthworm reproductive toxicity test 

Applied concentrations: 

Nominal concentrations:  control (untreated); 62.1, 105.6, 179.4, 305.0 and 518.6 mg BAS 555 

00 F/kg soil dw (nominally equivalent to 4.2, 7.1, 12.1, 20.6 and 35.0 

mg a.s./kg soil dw) 

Reference item: Nutdazim 50 FLOW (Carbendazim, SC 500) was tested at test 

concentrations of 5 and 10 mg product/kg soil dw 

Soil type:  artificial soil substrate, containing 5 % sphagnum peat, 20 % kaolin 

clay, 0.3 % calcium carbonate and 74.7 % industrial quartz sand 

Food:    air-dried and finely ground horse manure 

Test conditions:   temperature: 18.5 – 21.4 °C 

pH: 6.16 – 6.22 (test start), 5.74 – 5.95 (test end) 

water content:  24.9 – 25.0 % (equivalent to 58.3 – 58.5 % of WHC) at 

test start; 24.3 – 24.7 % (equivalent to 56.9 – 57.8 % of WHC) at test 

end  

photoperiod: 16 hours light: 8 hours dark cycle 

light intensity: 640 lux 

 

Test procedure: 

The test item is dispersible in water. Therefore, test solutions were made by dispersing weighed amounts 

of the test item in deionised water, immediately prior to application. The test item was dispersed in 

sufficient deionised water such that the addition of the test solutions to the test substrate resulted in a 

final water content of 40 – 60 % of WHC. The treated substrate was thoroughly mixed using a laboratory 

mixer immediately after application. 

One day before test start, the dry artificial soil was pre-moistened by adding deionised water to obtain 

approximately half of the final water content. Earthworms were acclimatised in a separate batch of the 

artificial soil (mixed with horse manure) for approximately 24 hours before test start. 

On the day of the test start, the test item was introduced by dispersing the quantity of test item required 

to obtain the desired test concentration in the volume of water required to hydrate the soil to 40 – 60 % 

of its WHC. Each test vessel was then filled with the treated soil (750 g wet weight corresponding to 

600 g dry weight). After a randomising procedure according to the worm fresh weight, selected groups 

of 10 worms were then randomly assigned to each treatment group. The individually weighed worms 

(10 worms/vessel) were placed on the surface of the soil. After approximately thirty minutes, the test 

vessels were closed with perforated transparent lids, which allowed gas exchange between substrate and 

atmosphere and access of light, but prevented worms from escaping. The test vessels were then set up 

at random in a controlled-environment test room. One day after application, initially 5 g air-dried and 

finely ground horse manure was scattered on the soil surface of each test vessel, which was sprinkled 

with 5 mL deionised water. The feeding interval was weekly during the first four weeks of the test. The 

weekly amount of manure (5 g) depended on the feeding activity. 

After four weeks, the adult worms were removed from the test vessels. The number of surviving worms 

(adult mortality) and their biomass change were determined, behaviour (including feeding activity) and 

pathological symptoms were recorded. The adult worms were discarded after counting and weighing. 

Subsequently, the soil of each vessel was mixed carefully with 5 g manure. This was the last feeding 

occasion during experiment. The test was then continued for another four weeks. The final assessment 

included counting of surviving juveniles per test vessel, determination of the water content and pH 

measurements of the artificial soil. Juveniles were counted by manual inspection of the substrate. 
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Observations: 

- At test start:   

o Individual fresh weight (mg/worm) 

o Behaviour of earthworms 

o Determination of physico-chemical parameters (water content, pH) of the artificial soil 

- Weekly: 

o Observation of behavioural and pathological symptoms (including the feeding activity) 

- 4 weeks after start of exposure:  

o Number of surviving adult earthworms per replicate 

o Observation of behavioural and pathological symptoms 

o Fresh weight of surviving adult earthworms per replicate 

- 8 weeks after start of exposure:  

o Number of surviving juveniles per replicate 

o Observation of behavioural and pathological symptoms (including morphological 

alterations) 

o Determination of physico-chemical parameters (water content, pH) of the artificial soil 

 

Calculation and Statistics: 

The endpoints were mortality, change of biomass (difference in fresh weight of surviving worms 

between the test start and four weeks after treatment) and reproduction (the number of juveniles present). 

The arithmetic mean and the standard deviation per treatment and per control for reproduction and 

biomass were calculated. The statistical analysis was performed with the software ToxRat Professional 

2.10.05.  

Fisher’s Exact Binomial Test with Bonferroni Correction and the Williams-t-test were used to compare 

the control with the independent test item groups. For statistical evaluation of the biomass change, the 

changed mean fresh weight of surviving worms per replicate was used. 

 

Findings: 

Mortality: With the exception of 2.5 % mortality at concentration of 105.6 mg BAS 555 00 F/kg soil 

dw, no mortality was observed in any other test item treatment group and in the control group. No 

statistically significant mortality compared to the control was observed at any test item concentration. 

No effects on behaviour (including feeding activity) of the worms were observed during the test.  

 

Biomass: The test item caused no statistically significant change in biomass (change in fresh weight 

after 4 weeks relative to initial fresh weight) compared to the control treatment.  

 

Reproduction: Statistically significant effects on number of juveniles compared to the control group 

were recorded at a concentration of 518.6 mg BAS 555 00 F/kg soil dw. 
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8 kg form./ha (equivalent to 4 kg a.s./ha). All treatments were applied 

at an application volume of 400 L water/ha 

  

Test conditions:  Natural field conditions. During the whole experiment the climatic 

conditions (e.g. temperature, relative humidity, rain) were recorded. On 

each earthworm sampling occasion, soil moisture and soil temperature 

were observed. 

Air temperature and relative humidity during the day of application: 

20.6-23.9°C, 42.6-50.9%; precipitation: no rainfall on the application 

day. Mean soil temperature on the day of application: 15.9-16.0°C. 

Soil properties: sandy loamy silt to silty loam (27.8% sand, 57.6% silt, 14.6% clay), pH 

7.5-7.6, 1.07% total organic carbon, max. water holding capacity 

22.6%. 

 

Test design: 

The test consisted of 3 treatment groups arranged in a randomised complete block design. The study 

area of 2880 m² was subdivided in 12 experimental plots of 125 m² (10 x 12.5 m), with 2 m distance 

between the plots and approximately 5m distance to the fields next to the site. 

The test consisted of one pre-application sampling (pre-sampling), one application, the surface 

monitoring and three post-applications samplings. The experimental time schedule was the following: 

- pre-sampling on 29.04.2002 (35 days before application) 

- application on 03.06.2002 

- earthworm surface monitoring on 04.06 – 08.06.2002 (one – four days after application) 

- 1st sampling on 01.07.2002 (about 1 month after application) 

- 2nd sampling on 30.09.2002 (about 4 months after application) 

- 3rd sampling on 21.05.2003 (about 1 year after application) 

 

All treatments were applied with a movable plot sprayer for field application (type “PSG-system 2”; Fa. 

Schachtner Gerätetchnik, Germany), with an extension tube including 4 spraying nozzles (distance of 

nozzles of 0.5m).  

 

On August 27 2002, the summer barley was cut and left in the field to mimic the harvest of the crop. 

The weather conditions in the field were too wet for sowing a new crop in October 2002, so the field 

was left untreated until the third sampling in May 2003. However, germinating summer barley ensured 

the soil was covered with plants. 

 

Earthworm surface monitoring consisted of an assessment of alive, moribund and dead earthworms on 

the soil surface after application. For sampling of earthworms present in the soil (for population 

sampling), four samples were collected from all plots at each sample collection date. Each of the four 

samples was collected  on a 0.25 m² sample area, at a distance of at least 2 m from each other. Sample 

places were marked after sampling and were not used for futher sampling.  

 

Earthworm extraction was achieved by using the electrical octet method combined with hand selection. 

Collected, living earthworms were stored cool in moistened, separate plastic ice-boxes. Within one day 

after sampling adult earthworms were weighed individually and the species was determined using the 

glass-tube method for livind earthworms. Juvenile earthworms were determined if possible, but were at 

least separated into tanylobous and epilobous species and were weighed in groups for each sample. 
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volume of water required to hydrate the soil to 40 – 60 % of its WHC. The control substrate contained 

the corresponding amount of deionized water only. After thorough mixing, 30 g (wet weight) of the test 

substrate was placed into each vessel, avoiding compression. 

After addition of the test organisms, the test vessels were positioned randomly in a controlled-

environment test room, and these positions were re-randomized weekly. The test containers were tightly 

covered with a glass lid and briefly opened twice a week for aeration. The pH and water content of the 

test substrate were determined at the start and at the end of the test. The water content was checked 

weekly by reweighing the additional test vessels. Water loss was compensated if exceeding 2 % of the 

initial water content. 

Four weeks after introducing the test organisms, the parental and juvenile collembolans in the test and 

control vessels were counted. The test substrate of each replicate was poured into an individual 150 – 

200 mL container and the test organisms were floated off the substrate by the addition of water. To 

improve the contrast between the white collembolans and surrounding water surface, the water was 

stained dark with ink. After gentle stirring the numbers of parental and juvenile collembolans floating 

on the surface were determined. Missing parental collembolans are assumed to have died during the test 

period. Surviving adults and juveniles were counted using a digital image processing system 

(LemnaTecScanalyzer), an automated counting technique based on a video camera connected to a digital 

image storage and analysis system. This technique fulfils the requirement of the ISO guideline regarding 

precision of the counting method (average error < 10 %). 

 

Observations: 

- At test start: Determination of physico-chemical parameters of the artificial soil (water content, 

pH) 

- 4 weeks after start of exposure: 

o Number of parental and juvenile collembolans per replicate 

o Determination of physico-chemical parameters of the artificial soil (water content, pH) 

 

Statistics: 

The statistical analysis was performed with the software ToxRat Professional 2.105. Fisher’s Exact 

Binomial Test with Bonferroni Correction and the Williams-t-test were used to compare the control with 

the independent test item groups. 

 

Findings: 

Mortality: 

The test item caused 5.0, 2.5, 7.5, 5.0 and 2.5 % parental mortality at the test concentrations of 31.25, 

62.5, 125, 250 and 500 mg BAS 555 01 F/kg soil dw, respectively. 6.3 % parental mortality was 

observed in the control. No statistically significant effect on parental mortality was found for any 

concentration tested. 

 

Behaviour: 

Differences between the behaviour of the collembolans in the control and the test item treatment groups 

could not be observed. 

 

Reproduction: 

The mean number of juveniles counted 28 days after introduction of the parental collembolans into the 

test vessels was 837 in the control and 891, 793, 839, 865 and 846 at the test concentrations of 31.25, 

62.5, 125, 250 and 500 mg BAS 555 01 F/kg soil dw. No statistically significant effects on the number 

of juveniles compared to the control group were recorded at any concentration tested. 
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Reproduction: 

Reproduction rates in the 62.5, 125, 250, 500 and 1000 mg BAS 555 01 F/kg soil dw were 253.3, 274.3, 

285.5, 193.3 and 28.3 juveniles, respectively. The mean reproduction in the control reached 275.4 

juveniles. BAS 555 01 F showed no statistically significantly adverse effects on reproduction up to and 

including 250 mg BAS 555 01 F/kg soil dw. However, BAS 555 01 F caused statistically significant 

effects on reproduction at 500 and 1000 mg BAS 555 01 F/kg soil dw. 

 

Results of reference test: 

To verify the sensitivity of the test system, the reference item Dimethoate EC 400 was tested at 

concentrations of 4.10, 5.12, 6.40, 8.00 and 10.00 mg a.s./kg soil dw. In a separate study, the EC50 

(reproduction) of the reference item Dimethoate EC 400 was calculated to be 6.87 mg a.s./kg soil dw. 

The results of the reference test demonstrate the sensitivity of the test system. 

 

 

Conclusions: 

In a 14-day Hypoaspis aculeifer reproduction study with BAS 555 01 F, the EC50 for reproduction was 

determined to be 613.5 mg BAS 555 01 F/kg soil dw. The LC50 for mortality could not be calculated, 

but it can be concluded that the LC50 is higher than 1000 mg BAS 555 01 F/kg soil dw, the highest 

concentration tested. The NOEC for mortality was determined to  be 1000 mg BAS 555 01 F/kg soil 

dw. The NOEC for reproduction was determined to be 250 mg BAS 555 01 F/kg soil dw.  

 

RMS comments: 

The validity criteria of OECD Test Guideline 226 are met: 

- The mean adult female mortality in the controls did not exceed 20 % at the end of the test 

(measured: 5.0 %) 

- The mean measured number of juveniles per replicate in the controls was at least 50 at the end 

of the test (measured: 275.4) 

- The coefficient of variation calculated for the number of juvenile mites per replicate in the 

control was not higher than 30 % at the end of the test (measured: 13.4 %) 

Therefore, the study is considered valid and acceptable for use in the risk assessment. 

 

The following endpoints will be used in the risk assessment (endpoints expressed as active substance 

were calculated from the endpoint expressed in terms of formulation, taking into account a nominal 

content of 90 g a.s./L and the density of 1.046 g/cm³): 

NOEC (Hypoaspis aculeifer, 14 days) mortality = 1000 mg BAS 555 01 F/kg soil dw (equivalent 

to 86.04 mg a.s./kg soil dw) 

NOEC (Hypoaspis aculeifer, 14 days) reproduction = 250 mg BAS 555 01 F/kg soil dw 

(equivalent to 21.51 mg a.s./kg soil dw) 

EC50 (Hypoaspis aculeifer, 14 days) reproduction = 613.5 mg BAS 555 01 F/kg soil dw 

(equivalent to 52.79 mg a.s./kg soil dw) 

EC20 (Hypoaspis aculeifer, 14 days) reproduction = 444.3 mg BAS 555 01 F/kg soil dw 

(equivalent to 38.23 mg a.s./kg soil dw) 

EC10 (Hypoaspis aculeifer, 14 days) reproduction = 375.4 mg BAS 555 01 F/kg soil dw 

(equivalent to 32.30 mg a.s./kg soil dw) 

 

 



Metconazole Volume 3 – B.9 (PPP) – BAS 555 01 F   

  

 

189 

B.9.8. RISK ASSESSMENT FOR NON-TARGET SOIL MESO- AND MACROFAUNA 
 

B.9.8.1. Risk assessment for earthworms 
 

The risk assessment for effects on earthworms is conducted according to the Guidance Document on 

Terrestrial Ecotoxicology under Council Directive 91/414/EEC (SANCO/10329/2002 rev. 2). 

 

Toxicity 

Acute and chronic toxicity studies were conducted with earthworms for the active substance 

metconazole and the formulation BAS 555 01 F. In addition, a chronic toxicity study with the 

formulation BAS 555 00 F has been submitted. The available endpoints for the active substance and the 

representative formulation are shown in Table B.9.8.1-1. 

 

Based on the results from the aerobic soil metabolism study by Dalkmann P. and Kibat H. (2015; 

CA7.1.1.1/01) and the soil photolysis study by Knight L.(2015b; CA7.1.1.3/01) (please refer to Volume 

3 (CA), Section B.8.1.1 for a summary), no change in isomeric composition of metconazole is expected 

in soil. Therefore, a risk assessment based on the available toxicity studies can be considered 

representative. 

 

Two chronic toxicity studies performed with the active substance metconazole are available. In the study 

by Engelhard E.K. et al. (1998; CA8.4.1/02), no effects on mortality, biomass and reproduction were 

found up to 1.8 mg a.s./kg soil dry weight, the highest dose tested. In the more recent study by Friedrich 

S. (2014; CA8.4.1/03), higher doses of up to 40 mg a.s./kg soil dry weight were tested. No effects on 

mortality, biomass and reproduction were found at a concentration of up to 5 mg a.s./kg soil dry weight. 

Based on the results of both available studies, the endpoints from the study by Friedrich S. (2014) are 

considered the most relevant endpoints and will therefore be used in the risk assessment.  

 

According to the Fate and Behaviour assessment (see Volume 3, Section B.8), there is one relevant 

metabolite of metconazole, which requires ecotoxicological assessment in soil: M555F020 (1,2,4-

triazole). A chronic toxicity study with earthworms is available for this metabolite, for which the 

endpoints are summarized in Table B.9.8.1-1. It should however be noted that in the DAR for the active 

substance epoxiconazole (Germany, March 2006) and the active substance tebuconazole (Denmark, 

November 2007), an additional chronic toxicity study with earthworms is summarized (Ehlers, 2000; 

BASF DocID 2000/1021862). In this study by Ehlers (2000), no effects, lethal or sublethal, were 

observed up to a concentration of 0.071 mg 1,2,4-triazole/kg soil dry weight, the highest concentration 

tested. The study by Moser Th. & Scheffczyk A. (2004; CA8.4.1/04) tested higher concentrations of 

1,2,4-triazole and the results do not contradict the outcome of the study by Ehlers (2000). In the study 

by Moser Th. & Scheffczyk A. (2004), no effects on mortality, biomass and reproduction were found 

up to and including a concentration of  1.0 mg 1,2,4-triazole/kg soil dry weight. Therefore, the endpoints 

from the study by Moser Th. & Scheffczyk A. (2004) are considered the relevant endpoints for use in 

the risk assessment. This is in line with the conclusions from the assessment for tebuconazole, as only 

the NOEC of the study by Moser Th. & Scheffczyk A. (2014) is listed in the List of Endpoint in the 

latest EFSA Conclusion for tebuconazole42. 

 

                                                           
42 EFSA  (European  Food  Safety  Authority), 2014. Conclusion  on  the  peer  review  of  the  pesticide  risk 

assessment of the active substance tebuconazole. EFSA Journal 2014;12(1):3485, 98 pp. 

doi:10.2903/j.efsa.2014.3485 
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calculated in Volume 3 (PPP), Section B.8.1.3. However, a higher total yearly soil load of 57.6 g a.s./ha 

is expected from the autumn application in winter oilseed rape. Consequently, the field study by Luehrs 

U. (2003) can only be used in a risk assessment for the use in cereals and the spring application in winter 

oilseed rape. 

 

It is further noted that in line with the EFSA Scientific Opinion on the development of a soil ecoregions 

concept45, grassland are recommended as suitable for earthworm trials. Further, as field data for only 

one location (Germany) and one field is available, it can be argued that this study is not representative 

for the whole intended area of use. For example, the study site might not be relevant for Southern Europe, 

in terms of climatic and biological conditions and presence of different species. Nevertheless, for the 

use in cereals and the spring application in winter oilseed rape, this study supports the conclusion from 

the Tier 1 risk assessment that the risk to earthworms following application of BAS 555 01 F according 

to the proposed uses can be considered acceptable. The relevance of the available field study for specific 

regions in Europe might further be addressed at Member State level. 

 

Conclusion: 

The acute and long-term risk to earthworms from exposure to metconazole following the intended 

uses of BAS 555 01 F in winter and spring cereals, and winter oilseed rape is acceptable. 

 

 

 

  

                                                           
45 EFSA Panel on Plant Protection Products and their Residues (PPR) (2010). Scientific Opinion on the 

development of a soil ecoregions concept using distribution data on invertebrates. EFSA Journal 8(10):1820.  
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According to the SANCO Guidance Document on Terrestrial Ecotoxicology (SANCO/10329/2002 rev. 

2), a litterbag study is required for substances with a DT90 in soil > 365 days. As metconazole generally 

has a DT90 > 365 days in field dissipation studies (see Volume 3 (AS), Section  B.8.1), such a litterbag 

study was submitted for the initial inclusion of metconazole, and summarized in the original DAR 

(January 2004). As this study was not considered acceptable following experts’ consultation (refer to 

the EFSA conclusion for metconazole from 200648 for details), a new litterbag study was performed, 

which was submitted for renewal (CP10.7/03 Klein S. & Meister A., 2003). A summary of this study is 

provided in Section B.9.13. Although a litterbag study is no longer a data requirement according to 

Regulation (EU) No. 284/2013, it can provide supportive information to the risk assessment.  

 

In the study by Klein S. & Meister A. (2003), the product BAS 555 00 F was applied 2 times, with a 10 

day interval, on an arable field site under conventional use (crop: summer barley) in Germany. The first 

application consisted of 1.5 L BAS 555 00 F/ha (90 g metconazole/ha), and the second application of 

3.0 BAS 555 00 F/ha (180 g metconazole/ha). The effects of BAS 555 00 F on the degradation of buried 

organic wheat straw was compared to a water control at intervals of  29, 98, 158 and 277 days after 

burial. No adverse long-term effects on functions of soil organisms, i.e. the organic matter 

decomposition process, was found. As also discussed under Section B.9.6.1.2 and B.9.8.1, studies with 

BAS 555 00 F can be considered representative for the formulation BAS 555 01 F. Further, the 

application rate exceeded the worst-case application rate of BAS 555 01 F of 2 x 90 g a.s./ha in cereals. 

Therefore, the results from the study by Klein S. & Meister A. (2003) support the conclusion from the 

Tier 1 risk assessment above, that the risk to soil meso- and macrofauna can be considered acceptable. 

 

Conclusion: The long-term risk to non-target meso- and macrofauna (other than earthworms) 

from exposure to metconazole following the intended uses of BAS 555 01 F in winter and spring 

cereals, and winter oilseed rape is acceptable. 

 

 

 

 

                                                           
48 EFSA Scientific Report (2006) 64, 1-71, Conclusion regarding the peer review of the pesticide risk assessment 

of  the active substance metconazole. 
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photoperiod: 16:8 h light:dark 

light intensity: Plants were illuminated with additional light to ensure 

4500 lux on top of the plants 

watering: according to need. First watering 24h after application of the 

test item 

Statistics:  Descriptive statistics, ANOVA followed by Bonferroni t-test for plant 

biomass. 

 

Test procedure: 

The spray solution was mixed on the day of application, by dilution of the test item in deionized water. 

BAS 555 01 F was applied post-emergence at growth stage BBCH 13-14 at a water rate of 400 L/ha 

using a laboratory spray cabin. Deionized water was used as control treatment, applied equivalent to 

400 L/ha. Following application, the plants were cultivated for 21 days in the greenhouse. Assessment 

of phytotoxicity (visible plant damages) was done 20 days after application (DAA). 21 DAA the 

reduction of plant mass was assessed by measuring the the shoot fresh weight (plant biomass above 

ground). The plants were cut directly above the ground and weighed immediately after cutting to avoid 

weight loss by wilting.  

 

 

Findings: 

Phytotoxicity: 

The results are summarized in Table B.9.11.2-1. Oat and onion were the only species free of plant 

injuries after BAS 555 01 F application. The remaining plant species were affected by the treatment. 

Tomato proved to be most sensitive, showing already damages of 25% (compared to control) at the 

lowest treatment rate of 0.8 L BAS 555 01 F/ha and 70% damage at the highest treatment rate of 2.4 L 

BAS 555 01 F/ha. Cucumber reacted very sensitive as well showing damages from 15% at the lowest 

treatment rate up to 50% at the highest treatment rate of 2.4 L BAS 555 01 F/ha. Cabbage and carrot 

were also affected by the lowest treatment rate (5% each). The visible damage increased in a dose related 

manner for tomato, cucumber, cabbage and carrot. Whereas sugar beet was affected by the three highest 

treatment rates, pea only displayed plant injuries at the highest treatment rate. 

 

Biomass (Fresh weight): 

The results are summarized in Table B.9.11.2-1. Dicotyledonous plants showed a statistically significant 

decrease in plant weight after treatment with BAS 555 01 F when compared to the control (Bonferroni 

t-test,  = 0.05). Plant weight of tomato and cucumber were significantly lower at all treatment rates. 

Cabbage, carrot, and sugar beet had statistically significantly decreased plant weights at the three highest 

treatment rates. Pea showed significantly reduced plant weights only at the highest treatment rate of 

2.4 L BAS 555 01 F/ha. The weight of the monocotyledonous plants was not significantly decreased 

after BAS 555 01 F application. 
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Type of test:    (greenhouse) vegetative vigour test (21 days) 

Test design:  6 replicates for the test item treatments and for the control for each plant 

species. Each replicate consisted of five plants, with each plant 

contained in a separate pot. Each replicate set of pots was assigned to a 

subirrigation tray. 

Applied concentrations:  untreated control (water purified by reverse osmosis), 0.08, 0.16, 0.31, 

0.62, 1.24 L BAS 555 01 F/ha (equivalent to 7, 14, 28, 56 and 112 g 

a.s./ha) 

Spray volume:    200 L/ha 

Test substrate:  sandy loam soil (65% sand, 18% silt, 17% clay); 2.2% organic matter; 

pH = 7.3 

Environmental conditions:  greenhouse conditions 

temperatures: 19.1-34.6°C (mean: 25.1°C) for corn ryegrass, wheat, 

bean and radish; 17.7-38.7°C (mean: 24.9°C) for onion, cabbage, 

tomato, lettuce and soybean 

relative humidity: 21-90% (mean: 60%) for corn, ryegrass, wheat, bean 

and radish; 24-94% (mean: 66%) for onion, cabbage, tomato, lettuce 

and soybean 

photoperiod: 16:8 h light:dark 

light intensity: Plants were illuminated with additional light to ensure a 

minimum 16-hour photoperiod 

watering: subirrigation (to minimize the potential of leaching of the test 

substance through soil), according to need. First watering on the day of 

application of the test item 

Analytical methods:  HPLC-UV 

Statistics:  Descriptive statistics, Dunnett’s test. 

 

Test procedure: 

For each plant species tested, seeds were planted in round plastic pots measuring approximately 11 cm 

in diameter and 10 cm deep. After planting, the pots were placed in the greenhouse where the seeds were 

allowed to emerge and develop into seedlings to be used in the study. Seedlings used in the test were 

selected based upon visual evaluation of their similarity in size and condition, and were randomly 

assigned to treatment groups prior to test initiation. 

The spray solution was mixed on the day of application, by dilution of the test item in reverse osmosis 

water. The spray mixtures were sampled after their preparation to provide material for analytical 

confirmation of the test concentrations. A single application of BAS 555 01 F was made to each 

treatment group using a calibrated laboratory spray cabin.  

Following the application the plants were cultivated for 21 days in the greenhouse. Assessment of 

phytotoxicity (e.g. leaf curl, necrosis, chlorosis) and plant height were done on Day 0 (prior to 

application), and 7, 14, and 21 days after application (DAA). 21 DAA the dry weight of the plant 

biomass above ground was determined. 

 

 

Findings: 

Analytical results: The control samples showed no indication of the presence of the test substance or of 

the presence of a co-eluting substance at the characteristic retention time of the substance. The measured 

concentrations for the samples collected from the treatments were within 95.5-98.9% of the nominal 

concentration. 
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For each plant species tested, seeds were planted in plastic pots (approximately 16 cm in diameter and 

12 cm deep) on the day of test substance application. Ten indiscriminately selected seeds were planted 

in each pot. Corn, wheat, bean and soybean seeds were planted at a depth of approximately 20 mm, 

while all other species were planted at a depth of approximately 6 mm. 

The spray solution was mixed on the day of application, by dilution of the test item in reverse osmosis 

water. The spray mixtures were sampled after their preparation to provide material for analytical 

confirmation of the test concentrations. A single application of BAS 555 01 F was made to each 

treatment group using a calibrated laboratory spray cabin. 

Following the application the plants were cultivated for 21 days in the greenhouse. Assessments for 

seedling emergence and phytotoxicity were done 7, 14 and 21 days after application (DAA) for all 

plants. Determination of dry weight and height of the plant biomass above ground was done 21 DAA. 

 

 

Findings: 

Analytical results: The control samples showed no indication of the presence of the test substance or of 

the presence of a co-eluting substance at the characteristic retention time of the substance. The measured 

concentrations for the samples collected from the treatments were within 94.7-109% of the nominal 

concentration. 

 

Biological results:  The biological results are summarized in Table B.9.11.2-5 and Table B.9.11.2-6. 

The application of BAS 555 01 F caused no unacceptable adverse effect in any species, and there were 

no reductions of 25% or more when compared to the control for any endpoint. Statistically significant 

differences have been observed in emergence and survival of bean, height of cabbage and dry weight of 

radish, but the reductions were not dose-responsive and therefore were determined to be incidental to 

treatment. Since there were no reductions of 25% or greater at test termination in this study, the ER25 

and ER50 estimates were all determined to be greater than 112 g a.s./ha (corresponding to 1.24 L 

BAS 555 01 F/ha), the highest application rate tested. 
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- The mean survival of emerged control seedlings was at least 90% at test termination (measured: 

≥ 96.2%) 

- The seedlings in the control did not exhibit visible phytotoxic effects that are the same as due 

to the test substance 

- All test chambers and soil medium used for a particular species are identical 

It is however noted that for all plant species, 10 seeds were planted per pot, while the test guideline 

recommends to limit the number of seeds per pot (15 cm diameter) for species such as corn, soybean 

and tomato to one to two seeds. Further, the relative humidity range is this study was wider than 

recommended by the test guideline. As the validity criteria for the control were met, it is considered that 

these deviations do not impact the acceptability of this study. 

 

It should also be noted that OECD Test Guideline 208 mentions the following additional validity 

criterion: “The seedling emergence in the controls should be at least 70%”. In the present study, this 

validity criterion was met for all plant species except for wheat (emergence in the control of 67.5%) and 

for tomato (emergence in the control of 65.0%). For these two species, the validity of the study results 

could thus be questioned.  

 

Overall, this study is considered acceptable for use in the risk assessment, with the exception of the 

results for wheat and tomato. 

 

The analytical method used could be sufficiently validated according to the current EU Guidance 

SANCO/3029/99 rev. 4. The LOQ could be set at 2.3 mg/L (please refer to Vol. 3 (CA), Section 

B.5.1.2.6 – study no. 21, for further details). The fortification range covers the tested concentrations and 

the endpoints. 

 

ER50 (several plant species) > 1.24 L BAS 555 01 F (equivalent to > 112 g a.s./ha) 

NOER (several species) = 1.24 L BAS 555 01 F (equivalent to 112 g a.s./ha) 

 

 

B.9.11.3.  Extended laboratory studies on non-target plants 

 

No extended laboratory studies on non-target plants using the formulated product have been submitted. 

 

 

B.9.11.4. Semi-field and field tests on non-target plants 

 

No semi-field and field tests on non-target plants using the formulated product have been submitted. 
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Treatment groups: untreated control; test item treatment group: BAS 555 00 F 1st 

application applied at 1.5 L/ha (corresponding to the long-term PEC; 

incorporated into soil up to a depth of 10 cm) and 2nd application at 

3.0 L/ha (corresponding to the seasonal rate applied at one application; 

not including crop interception according to FOCUS) 

The 1st application was done onto bare soil and at the same time summer 

barley was drilled; the 2nd application was done after the litter bags have 

been buried into the soil (the litter bags were buried at approximately 5 

cm deep into the soil 7 days after the 1st application and 3 days before 

the 2nd application) 

Application dates:  1st application: 03.06.2002 (before litter-bags were buried into the soil) 

2nd application: 13.06.2002 (after litter-bags were buried into the soil) 

Test conditions:   Natural field conditions 

soil type: sandy loamy silt sand, pH 7.2, TOC: 1.16 %, WHC: 47 %. 

The field was irrigated with approx. 6 mm on 16.06.2002, rainfall 

within 3 days after the 2nd application was 0.9 mm. 

Litter bags:  Litter bags consisted of curtain material with a mesh size of about 7 x 

7 mm. The size of a bag was about 10 x 15 cm. Bags were filled with 

about 3.0 g (dry weight) of untreated dried wheat straw. 

Sampling dates:   1st sampling: 09.07.2002 (after 29 days of exposure) 

    2nd sampling: 16.09.2002 (after 98 days of exposure) 

    3rd sampling: 15.11.2002 (after 158 days of exposure) 

    4th sampling: 14.03.2003 (after 277 days of exposure) 

Soil sampling:  Treatments were verified by analyzing soil cores that were taken from 

plots following the 1st application and incorporation of the test item and 

one day after the 2nd application and submitted to a residue analysis. 5 

soil samples of 4 cm diameter were taken from each treated plot and 

pooled. Soil samples were analyzed in the IBACON laboratory. 

Quantification of metconazole was done by LC-MS/MS. 

Sample processing:  8 bags per plot were taken from the soil, immediately transported to the 

laboratory and either stored under cooled conditions or immediately 

submitted to further processing. The bag content was oven-dried at 35 

°C for 15 hours; enclosed straw material was separated manually by dry 

sieving. Then the straw was combusted for 30 min at 600 °C and ash-

free weight was determined. Sampling was done at four different time 

intervals (29, 98, 158 and 277 days after burying of the litter bags). 

Statistics: The mean values per replicate (expressed in % mass loss of ash-free dry 

weight) were analyzed by Student-t-test ( = 0.05). 

 

Findings: 

After 29 days of exposure the mass losses in the control (14.6 %) and in the test item group (14.9 %) 

were comparable. The test item group resulted in slightly higher mass loss values and the decomposition 

was 102.2 % of the control. According to Student-t Test ( = 0.05) this was statistically not significant. 

 

The mean mass loss after 98 days of exposure was 40.7 % in the test item group. In the control group a 

higher mean mass loss (44.3 %) was observed. The decomposition in the test item group was 92.1 % of 

the control. The difference was statistically significant compared to the control (Student-t Test,  = 

0.05). 
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B.9.14. RISK ASSESSMENT FOR OTHER TERRESTRIAL ORGANISMS (FLORA AND FAUNA) 
 

B.9.14.1. Risk assessment for biological methods for sewage treatment 
 

Toxicity 

A study on the impact of metconazole on the respiration of sewage sludge (CA8.8/01; Heim D. & Yan 

Z., 1999) is summarized in Vol. 3 (AS), Section B.9.8, from which an EC50 > 1000 mg a.s./L was 

derived. However, as not all validity criteria of the most recent version of the test guideline were met, 

this endpoint is not considered acceptable for use in the risk assessment.  

 

 

Risk assessment 

Although the available study on the effect of metconazole on the respiration of sewage sludge is not 

acceptable, a preliminary risk assessment based on the endpoint derived from this study (EC50 > 1000 

mg a.s./L) is performed. This EC50 value is 38 x 103 times greater than the FOCUS Step 1 overall 

maximum PECSW  (26.367 µg/L) for the proposed uses of BAS 555 01 F. As dilution prior to reaching 

sewage treatment works would also be expected to reduce the exposure further, the risk to sewage 

treatment facilities would be considered limited based on the currently available endpoint. However, a 

fully acceptable study on effects of metconazole on the respiration of sewage sludge is needed to obtain 

a reliable EC50 value, and to confirm that the risk would indeed be acceptable. 

 

 

 
























