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B.9. ECOTOXICOLOGY DATA AND ASSESSMENT OF RISKS FOR 

NON-TARGET SPECIES 

 

Triticonazole is a fungicidal active substance and was included into Annex I of Directive 91/414/EEC in 2005 

(Directive 2006/39/EC, 12th April 2006). Directive 91/414/EEC has been repealed by Regulation (EC) no 

1107/2009 of 21 October 2009 concerning the placing of plant protection products on the market. Accordingly 

triticonazole is deemed to have been approved under Regulation (EC) no 1107/2009, as set out in Part A of the 

Annex of Commission Implementing Regulation (EC) no 540/2011 as regards the list of approved substances 

(entry no. 127). 

 

This renewal assessment report (RAR) contains summaries of studies on triticonazole, which were not available 

at the time of the Annex I inclusion under Directive 91/414/EEC and were, therefore, not evaluated during the 

first EU review of this compound. In addition, all studies, which were already submitted for the Annex I 

inclusion under Directive 91/414/EEC, were re-evaluated according to the current valid test guidelines and were 

summarized in the RAR (study title is greyed out). 

Studies which were submitted for the first EU peer-review of the active substance triticonazole but are no longer 

a data requirement according to the data requirements for active substances (Commission Regulation (EU) 

283/2013) and/or plant protection products (Commission Regulation (EU) 284/2013) are briefly summarised 

(text in italic). 

 

In case where reliable and adequate literature was found during the literature search, summaries are integrated in 

the respective sections of the RAR. 

 

Triticonazole is a racemic mixture of two enantiomers. The fungicidal activity of the two enantiomers has been 

shown to be equivalent and not different from the racemic mixture. In degradation studies (non-guideline 

lysimeter study and in a water sediment study) no significant changes in the ratio of the racemate (1:1) were 

observed, indicating that the degradation and distribution of both enantiomers is the same in the environment. 

Therefore it was considered adequate that all studies on the active substance where performed using the racemic 

mixture. 

 

The different synonyms and codes for the active substance triticonazole and its metabolites used in the RAR are 

summarized in the table B 9 -1. 
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The formulation is intended for use as a seed treatment fungicide in cereals. The critical use pattern for this 

formulation is summarised in Table B.9-2. 

 

Table B 9-3: Intended application pattern 

Crop 
Timing of 

application 

No. of 

applications 

Application 

interval [days] 

Maximum application 

rate (formulation) 

[L/ha] 

Maximum application 

rate (active substance) 

[kg ai/ha] 

winter wheat, 

spring wheat, 

winter barley, 

spring barley, 

rye, triticale, 

oats 

BBCH 00/ 

spring and autmn 
1 365 

0.5 L/ha (based on 200 

mL/100 kg, 250 kg 

seed/ha 

12.5 g/ha (based on 5 g 

ai/100 kg seed, 250 kg 

seed/ha) 
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B.9.1. EFFECTS ON BIRDS AND OTHER TERRESTRIAL VERTEBRATES 

 
B.9.1.1. Effects on birds 

 
Several acute, dietary and reproductive toxicity studies with triticonazole have been performed with mallard 

duck and bobwhite quail. Most of the studies were already submitted for the first EU peer-review of the active 

substance triticonazole. A new one-generation bird toxicity study ( , 2012a) was submitted, for the renewal of 

the EU peer-review. 

The study summaries are provided under point B.9.1.1 of Volume 3 – B.9-CA 

 

A summary of the toxicity of triticonazole to birds is given in Table 9.1-1 

 

Table 9.1-1: Toxicity of triticonazole to birds 

Test species Test design Ecotoxicological endpoint Reference 

Bobwhite quail 

(Colinus 

virginianus) 

Acute, oral 

LD50 > 2000 mg ai/kg bw 

LD50 extrapol. = 3776 mg ai/kg bw a 
, 1991a 

Mallard duck 

(Anas 

platyrhynchos) 

LD50 > 2000 mg ai/kg bw 

LD50 extrapol. = 3776 mg ai/kg bw a , 1991b 

Grey partridge 

(Perdix perdix) 

LD50 > 2000 mg ai/kg bw 

LD50 extrapol. = 3776 mg ai/kg bw a 
, 1992a 

Red-legged 

partridge 

(Alectoris rufa) 

LD50 > 2000 mg ai/kg bw 

LD50 extrapol. = 3776 mg ai/kg bw a 
, 1992b 

Pigeon 

(Columba livia) 
LD50 > 2000 mg ai/kg bw , 1990a 

Ring-necked 

pheasant 

(Phasianus 

colchicus) 

LD50 > 2000 mg ai/kg bw , 1990b 

Bobwhite quail 

(Colinus 

virginianus) Short-term, 

dietary 

LC50 > 5200 ppm 

LDD50 > 693 mg ai/kg bw/d 
 1992a 

Mallard duck 

(Anas 

platyrhynchos) 

LC50 > 5200 ppm 

LDD50 > 1300 mg ai/kg bw/d 
., 1992b 

Bobwhite quail 

(Colinus 

virginianus) Reproduction 

NOEC = 150 mg/kg diet 

NOEL = 10.98 mg ai/kg bw/d 
2012a 

NOAEL = 12.4 mg/kg bw/d  2007c 

NOAEL = 19.5 mg/kg bw/d , 1995a 

Mallard duck 

(Anas 

NOEC = 1000 ppm 

NOAEL = 108.15 mg ai/kg bwb 
, 1998b 
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Table 9.1-3: Summary of standard bird 1-generation reproductive toxicity studies – deficiencies and 

uncertainties regarding study design and choice of endpoint  

Study reference 

number, author, 

year, species 

tested, 

concentrations 

tested 

Guidelines 

Considerable 

Deviations from 

Guidelines 

Proposed 

Endpoint by the 

notifier 

Uncertainties 

(including 

comments of the 

Co-RMS) 

Further 

remarks 

BASF DocID 

2011/1269059, 

 2012a, 

Bobwhite quail 

50, 150, 400 mg 

ai/kg diet 

OECD 206,  

US EPA § 71-

4, U.S. EPA-

OTSPP 

850.2300 

Not all validity criteria 

for OCSPP 850.2300 

are met, however valid 

according OECD 206 

NOEL= 10.98 mg 

ai/ kg bw/day 

(150 mg/kg diet) 

There is a 

potential 

dose/concentration 

and treatment 

related effect on 

the number of 14-

day surviving 

chicks/female per 

week. Whilst the 

effect at 150 ppm 

isn’t statistically 

significant it is 

fitting a 

dose/concentration 

could be 

potentially 

treatment related, 

therefore, this 

issue should be 

discussed further 

in the assessment 

of the study. UK 

has some concerns 

about the 

reliability of the 

study as not all 

validity criteria of 

OCSPP 850.2300 

(2012) are met 

The effect is 

13.6% and not 

statistically 

significant. All 

other parameters 

do not show 

treatment related 

effects at this 

concentration 

R013161, 

 

, 1995a, 

Northern 

bobwhite, 

250, 500, 1000 

mg ai/kg diet 

FIFRA 

Subdivision 

E, Section 71-

4, OECD 206 

Valid according to 

OECD 206 

NOAEL= 19.5 

mg ai/ kg bw/day 

(250 mg/kg diet) 

Whilst there are 

non-statistically 

significant effects 

on the number of 

14-day old 

survivors/egg set, 

there is a potential 

dos/concentrations 

and treatment 

related effect that 

warrants further 

consideration. 

UK proposes to 

set the NOEC < 

250 ppm 

The effect is 

10.6% and not 

statistically 

significant. All 

other parameters 

do not show 

effects over 10%. 

It is set as a 

NOAEL 

R000098, 

 

, 1998b, 

EPA 

Guideline 

No.: 71-4 (b) 

Valid according to 

OCSPP 850.2300 and 

OECD 206 

NOEL= 108.15 

mg ai/ kg bw/day 

(1000 mg/kg diet) 

- - 
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Mallard duck 

125, 250, 500, 

1000 mg ai/kg 

diet 

(1982) 

BASF DocID 

2006/1026908, 

, 2007, 

Bobwhite quail, 

170, 300 mg ai/kg 

diet 

FIFRA 

Subdivision 

E, Section 71-

4, U.S. EPA- 

OPPTS 

850.2300, 

OECD 206 

Not all validity criteria 

for OCSPP 850.2300 

are met, however valid 

according OECD 206 

NOAEL = 12.4 

mg ai/kg bw/day 

(170 mg/kg diet) 

Statistically 

significant 

differences 

compared to the 

control occurred at 

the lowest 

concentration of 

170 ppm, and 

therefore the UK 

considers that the 

possible toxicity 

endpoint is < 170 

ppm. 

The reliability of 

the study is 

questionable as 

only two 

concentrations 

were tested and it 

is not clear which 

consequences this 

has on the 

statistical power. 

The hatchability 

in the next higher 

concentration 

shows no 

statistically 

significant effect 

and therefore no 

dose-response 

relation seems 

seems to be 
given. 

 

 

According to the EFSA Guidance Document on Birds and Mammals (2009), datasets from more than one study 

on the same species may be merged. Merging is only possible if the studies are conducted according to a similar 

protocol or guideline and the key endpoints have been assessed in all studies. The studies have to be similar 

regarding dose-response, number of animals used and the same conditions have to be applied. 

The three data sets from standard bobwhite quail reproduction studies have been merged and then sorted 

according to their dose rate range from highest to lowest dose rate value. Therefore the NOAEL used in the risk 

assessment is 19.5 mg ai/kg bw/d. The endpoints which were used for the merging are presented in Table 9.1-4. 

The three studies merged were conducted according to the same guideline (OECD 206) and all key endpoints 

have been assessed. The conditions under which the studies have been conducted are comparable (number of 

replicates, duration of the study, light regime). 
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Table 9.1-4: Effects observed in standard 1-generation reproductive toxicity bird bobwhite quail studies – sorted from lowest to highest dose rate for deriving a 

combined NOAEL for triticonazole  

Study author/year/ 

BASF DocID 

 2012a 
2011/1269059 

, 2012a 
2011/1269059 

 2007 
2006/1026908 

 
 1995a 

R013161 

 2007 
2006/1026908 

, 2012a 
2011/1269059 

 
 1995a 

R013161 

 
 1995a 

R013161 

Concentration 
50 ppm 150 ppm 

1701 

(12.4 mg/kg bw/d) 

250 

(19.5 mg/kg 

bw/d) 

3001 450 ppm 500 1000 
Effects 

Number of replicates 16 16 16 14 16 16 13 13 
No treatment related 

mortalities 
0 0 0 0 0 0 0 0 

Eggs laid per hen/day 0.68a 0.66a 0.66a 0.63 0.51a 0.43a* 0.44* 0.3* 
No. eggs laid per 

hen/week 
4.8 4.6 4.6 4.74d 3.6 3.0* 3.28d* 2.25d* 

No. chicks hatched 
per hen/week 

3.0 2.5 2.2 3.51d 1.7* 1.8* 2.00d* 1.05d* 

No 14 d 
survivors/hen/week 

2.4 1.9 1.4 2.88d 0.7 1.1* 1.19d* 0.19d* 

Mean body weight 
chicks hatching 

6.3 6.1 5.5*f 6.9 5.4* 6.0 6.3* 5.8* 

Mean eggshell 
thickness 

0.19 0.20 0.21 0.224*e 0.2 0.19 0.219*e 0.223*e 

% fertile eggs of eggs 
set 

95.3 92.6 84.8 87.4b 78.5* 93.5 85.7b 75.9b 

% 14 day survivors 
chicks hatched 

79.6 73.1 56.2 82 37.8* 55.3* 60* 18* 

% hatchlings/eggs set 75.1 65.8 33.8a 67 55.24c 70.1 42* 10* 
1The study by  2007 was included although its reliability is questioned. The study results seem not to influence the endpoint. 
a Values estimated by the RMS by derivation from the eggs laid per group divided by the days of egg laying period 
bValues estimated by the RMS by dividing fertile eggs/group by eggs set/group*100 
cValues estimated by the RMS by dividing chicks hatched by the eggs set *100 
d Values provided by the applicant 
eno dose response 
fpost hatch survival not significantly decreased, body weights after 14 days comparable to control group – no biologically adverse effect 
*statistically significant difference to control 
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As a refinement option of the long-term toxicity endpoint the applicant provided a 1-generation reproduction 

study on bobwhite quail with shortened exposure duration (  2008).  

The proposed endpoint of this study is 24.7 mg ai/kg bw. However, after re-evaluation its validity as well as its 

reliability is considered questionable. Furthermore the usefulness of a study with shortened exposure duration 

has to be discussed as it is questionable whether all reproductive phases have been assessed and if so whether 

there were sufficient to detect any effects. For details please refer to Volume 3, B.9-CA. 

 

 

 

Toxicity of the formulated product 

Due to animal welfare reasons, no additional study with the current formulation was conducted in birds. 

However, a formulation study is available on rats, indicating that the formulation does not pose additional risk to 

vertebrates (for further information, reference is made to point 9.1.2). Therefore, the risk assessment will be 

based on the active substance.  

 

Endocrine disruption 

The population relevant effects of triticonazole on birds were studied in reproductive toxicity studies on 

bobwhite quails and mallard ducks. At the date of submission no formally adopted criteria were available in the 

EU for what constitutes an endocrine disruptor under Regulation 1107/2009. For birds, there was also no 

internationally validated regulatory testing guideline available. At the current state a final conclusion on the 

potential of triticonazole on endocrine disrupting properties is not possible. 

To address the issue the applicant provided a statement which is presented in the following (in italic): 

Effects on avian reproduction are covered by the avian reproduction study, which is part of the standard data 

package for an active ingredient. 

 

For triticonazole, four standard avian reproduction studies are available, three in bobwhite quail and one in 

mallard duck (see chapter M-CA 8.1.1.3 above). The standard data requirement for registration in the EU for 

reproductive bird testing comprises a single study with one bird species. However, for triticonazole, avian 

reproduction studies are available for two species, hence reducing the uncertainty on potential variations in 

species sensitivity. All studies were conducted according to OECD 206 and/or OCSPP 850.2300. In addition to 

these standard studies, one modified 1-generation study in bobwhite quail is available, also following guideline 

protocols, but with a shortened exposure period. As guideline regulatory studies, the focus of these studies was 

on the general and reproductive toxicity of triticonazole to birds, but they do include reproductive endpoints that 

are under endocrine control. With their long-term exposure (≥ 20 weeks) and detailed assessment of fitness and 

reproductive parameters, and gross necropsy assessment, the standard studies provide adequate information on 

the overall effect pattern of the active substance triticonazole in birds. Hence, the studies are considered suitable 

to allow for a full evaluation of the reproductive toxicity, including any endocrine potential of triticonazole that 

might impact the reproductive performance in birds. This is in line with a recent conclusion of the US EPA in its 
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Endocrine Disruptor Screening Program (EDSP)1. In June 2015, US EPA released its review2 of the Tier 1 

screening assay results for the list 1 chemicals (total of 52 chemicals) in the EDSP. EPA clearly states that data 

obtained from the “avian reproduction studies (OCSPP 850.2300) are considered sufficient for evaluating 

potential reproductive effects to birds” and “additional testing is not recommended” (e.g. propiconazole, p. 

333). 

 

Many plant protection product actives were among the chemicals screened in the EDSP, including four 

triazoles, namely myclobutanil, propiconazole, tebuconazole and triadimefon. All these compounds belong to the 

same chemical group as triticonazole, i.e. the triazoles. For all evaluated triazoles, the US EPA concluded that 

further bird testing is not recommended and the avian reproduction studies were considered sufficient for the 

evaluation of potential reproductive effects on birds. 

 

In summary, it can be concluded that the available data from the multiple avian reproduction toxicity studies for 

triticonazole are suitable to derive a robust NOEL, which also covers the endocrine potential of triticonazole in 

the avian reproductive risk assessment. 

 

 

Metabolites of triticonazole 

The potential routes of avian or mammal exposures are via direct consumption of treated seeds or emerging 

cereal shoots. The active substance exhibits at least some systemic behaviour; hence exposure to metabolites is 

also considered likely to metabolites in emerging shoots. 

 

The main initial metabolic process for triticonazole in plants is hydroxylation, either on the pentane ring (to give 

rise to RPA 404766, RPA 406341 or RPA 406780) or on one of the methyl groups associated with the pentane 

ring (to give rise to RPA 404886). The separation/destruction of the triazole group may occur with the parent 

molecule unchanged or from the hydroxy metabolites. Once it has occurred, the incorporation into natural 

products is very rapid and such molecules are transported to the grain during its development. The residual 

molecule (or metabolites derived from it) will form part of the polar residue remaining in straw. 

 

In the plant metabolism and rotational crop studies with triticonazole (BASF DocIDs R000502 [EU reference 

P91/110], R012989 [EU reference P91/358], C021046 [EU reference CX/01/010], R012993 [EU reference 

P93/192]) some unidentified non-polar and polar metabolites, and the metabolites RPA 406341, RPA 404766, 

                                                           
1 The Endocrine Disruptor Screening Program (EDSP) of US EPA is a program to screen chemicals for their potential to 

affect the estrogen, androgen and thyroid hormone systems using a two-tiered screening and testing process. The results of 
the screening are evaluated in a weight of evidence (WoE) approach by EPA to determine whether a chemical has the 
potential to interact with the endocrine system and whether more thorough testing is required. The WoE conclusion on the 
tier 1 screening assays for list 1 chemicals was published in June 2015.  

 
2 United States Environmental Protection Agency Washington, D.C. 20460, Memorandum, June 29, 2015, EDSP Weight of 

Evidence Conclusions on the Tier 1 Screening Assays for the List 1 Chemicals. 
 
3 United States Environmental Protection Agency.  EDSP: Weight of Evidence Analysis of Potential Interaction with 

Estrogen, Androgen or Thyroid Pathways. Chemical: Propiconazole. Washington, D.C. 20460, Memorandum, June 29, 
2015.  
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RPA 406780, and RPA 404886 approached or exceeded 10% TRR. In green plant material at BBCH 24 / 30, a 

potential feed item for herbivorous birds, only polar unidentified metabolites and metabolite RPA 406780 were 

shown to be major. These metabolites were also found at BBCH 65 / 62-65. However, most metabolites 

approaching or exceeding 10% TRR were found in cereal chaff, grain or straw (polar unidentified metabolites, 

RPA 406341, RPA 404766, RPA 406780, RPA 404886), which are not considered to be feed items of 

herbivorous birds. 

 

Due to their significant relative quantities, the metabolites mentioned above will be evaluated as to their potential 

relevance for birds: 

 

- The unidentified non-polar and the identified metabolites (RPA 406341, RPA 404766, RPA 406780, 

RPA 404886) are more polar than the parent molecule triticonazole, and therefore would be rapidly 

excreted when consumed by animals via the food. Based on this it can be concluded that these 

metabolites are of lower concern than the parent molecule. 

- Toxicological limit tests in quails (BASF DocID B002787) and rats (BASF DocID R000206) with RPA 

406341 indicate no mortality up to the highest concentration tested (> 2250 mg ai/kg b.w. in quails and 

> 2000 mg ai/kg b.w. in rats), hence no increased toxicity compared to the parent. 

- RPA 406780 and RPA 404886 evolve from triticonazole via hydroxylation, and due to the lower 

lipophilicity would be excreted more rapidly than the parent molecule. 

- The identified major metabolites mentioned so far (RPA 406341, RPA 404766, RPA 406780 and RPA 

404886) were also found in rats (BASF DocID R013078 and C018956). This indicates that potential 

toxicity of these metabolites is covered by the toxicity testing of the parent compound.  

Based on these findings for the metabolites approaching or exceeding 10% TRR in the plant metabolism and 

rotational crop studies, it is assumed that the risk assessments for the parent molecule triticonazole, as provided 

in the following chapters, addresses the potential risk from the major plant metabolites. 

 

 
Higher tier studies:  

 
During the first EU-approval of triticonazole, confirmatory data were required to address the long term risk for 

birds. In 2009 a one-generation reproduction study on bobwhite quail with shortened exposure duration to 4 

weeks was submitted as confirmatory data , 2008) to derive a refined endpoint (NOEL = 24.7 mg ai/kg 

bw/day). The study report summary and the re-evaluation are presented in Volume 3 – B.9-CA. However, during 

the re-evaluation of the review process, the reliability and the usefulness of the study in the risk assessment was 

questioned and the RMS requests for expert consultation (Please refer to Volume 3 – B.9-CA). 

Furthermore two degradation studies (Scrimshaw, 2006 and Moreno 2008) were provided as confirmatory data. 

The results were used for the risk assessment. For the current application the applicant submitted two additional 

studies addressing residues in spring wheat seeds (Plier, 2016) and winter wheat seeds (Plier & Elze, 2017) and 

separate reports reviewing the degradation kinetics for the calculation of DT50 dissipation times (Szegedi, 2017a 

& b). Furthermore studies to determine the focal species and to refine PD and PT values respectively of skylark, 

yellowhammer and chaffinch (Moosmayer, 2008a; Barfknecht; 2006a; Sadowski et al.; 2014a; Dittrich & 
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Benito; 2017a; Erni et al.; 2017a) were submitted. The study report summaries, the evaluations and re-

evaluations, respectively, are presented in the following: 
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on the soil surface. Treated spring wheat seeds for analysis were sampled on the 

day of the application as well as 1, 3, 5, 7, 10, 14-15, 17 and 21 days after 

application (DAA). Specimens were collected from at least 24 spots evenly and 

randomly cross the entire plot using forceps. Additionally, before application two 

single specimens were taken: one untreated specimen was taken directly from the 

bag of the untreated seeds, which were afterwards treated with the formulation. 

One treated specimen was taken directly from the bag of the treated seeds. 

General the specimens were frozen within 12 hours of being taken and remained 

frozen at or below -18°C, including during transportation, until analysis. Weather 

data is reported. 

Test parameters, 

observations: 

The specimens were analysed for BAS 595 F and M595F014 using BASF 

analytical method no. L0106/03. The LOQ was 0.01 mg/kg for all analytes. 

Procedural recoveries were about 101% for triticonazole and 98.9% for M595F014 

at fortification levels of 0.01, 0.1, 1, 10 and 100 mg/kg.  

Results:  

Residues:  

Residues in the untreated specimen were below the limit of quantitation (< 0.010 

mg/kg) for BAS 595 F and M595F014. 

Table 9.1-7: Residues of triticonazole and M595F014 on spring wheat seeds exposed onto the soil surface  

Portion 

analysed 
DAT1) 

Growth 

stage 
n 

Residues of 

BAS595 F 

[mg/kg] 

Residues 

of 

M595F014 

[mg/kg] 

Wheat 
(seeds) 

0 00 3 39-50 > 0.010 

1 00 3 35-41 0.64-1.4 

3 00-01 3 20-31 0.89-1.3 

5 00-03 3 4.7-27 0.45-1.7 

7 01-05 3 5.5-24 0.54-0.99 

10 03-05 3 5.3-24 0.48-0.97 

14-15 03-05 3 4.2-6.8 0.41-0.62 

17 03-07 3 1.8-3.9 0.14-0.38 

21 03-07 3 1.5-3.8 0.08-0.4 
1)Days after treatment 

 

Conclusion: Residues of Triticonazole in wheat seeds specimens taken 0 days after treatment 

(BBCH 00) ranges between 39 mg/kg and 50 mg/kg and decreased to levels 

between 1.5 mg/kg and 3.8 mg/kg at 21 days after treatment (BBCH 03-07). 

Residues of the metabolite M595F014 (Reg. No. 5079359) in specimens taken 0 

days after treatment (BBCH 00) were < 0.01 mg/kg, increased to levels between 

0.45 mg/kg and 1.7 mg/kg at 5 days after treatment (BBCH 00/01- 01/03) and 

decreased to levels between 0.080 mg/kg and 0.40 mg/kg at 21 days after 

treatment. 
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Reference: Determination of residues of BAS 595 F (Triticonazole) in winter wheat seeds 

treated with BAS 728 00 F exposed on the soil surface in Germany, France 

(North), Poland and United Kingdom 

Author(s), year: Plier, S., Elze M., 2017a 

Report/Doc. number: BASF DocID: 2017/1000582 

Guideline(s): None 

GLP: Yes 

Deviations: Please refer to the commenting box below 

Validity: Acceptable 

 

Material and methods:  

Test substance: BAS 728 00 F (FS), including Metabolite M595F014 (RPA 406203) 

Batch No.: FD-141104-0024; density 1.103 g/cm3 

Triticonazole 33.0 g ai/L (analysed) 

Fluxapyroxad 33.3 g ai/L (analysed) 

Fludioxonil 33.0 g ai/L (analysed) 

Type of the test: Magnitude and dissipation of triticonazole residues in treated seeds 

Treatments: Application rate: 12.5 g triticonazole/ha (250 kg seeds/ha), 5.05 g triticonazole/100 kg 

seeds 

 

Experimental 

procedure: 

Two field trials were conducted with winter wheat seeds in Germany, one in France, 

one in Poland and one in UK in September and October. Each trial consisted of one 

treated plot. The sowing was carried out according to GAP. The treated seeds were 

drilled directly on the soil surface. Treated winter wheat seeds for analysis were 

sampled on the day of the application as well as 1, 3, 5, 7, 10, 14-15, 17-18  and 20-21 

days after application (DAA). Specimens were collected from at least 24 spots evenly 

and randomly cross the entire plot using forceps. On the day of the application, the 

seeds were taken directly out of the seeding equipment after running through the 

seeding machinery using a fine net for collecting. Additionally, before application one 

single specimen was taken: one untreated specimen was taken directly from the bag of 

the untreated seeds, which were afterwards treated with the formulation.  

Generally the specimens were frozen within 12 hours of being taken and remained 

frozen at or below -18°C, including during transportation, until analysis. Weather data 

is reported. 

Test parameters, 

observations: 

The specimens were analysed for BAS 595 F and M595F014 using BASF analytical 

method no. L0106/03 The LOQ was 0.01 mg/kg for all analytes. Procedural recoveries 

were about 106% for triticonazole and 102% for M595F014 at fortification levels 

between 0.01and 100 mg/kg.  

Results:  
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Table 9.1-9:Optimal and actual storage conditions as well as preparation, expiry and drilling dates of all 

kinds of treated seeds used in the four residue decline studies  

BASF DocID 

(Formulation 

Code) 

Batch 

treated 

seeds 

Storage 

conditions 

stated on 

CoA 

Actual storage 

temperature 

[°C] 

Preparation 

date 

Expiration 

date 

Drilling 

date 

2006/1015760 

(BAS 591 01 F) 
ST-06-

W010_1 

Ambient 
temperature 

(+5 to +30°C) 
6 to 12 15-Feb-06 24-Feb-07 

24 to 28 
Feb 2006 

2007/1016397 

(BAS 595 01 F) 

ST-07-W-
012c_3 

Ambient 
temperature 

(+5 to +30°C) 
11 to 20 22-Feb-07 32-Oct-07 

20 Mar to 
17 Apr 
2007 

2017/1000581 

(BAS 728 00 F) 

2016-US-
017-TRZAS 

room 
temperature 
(typically <= 
25°C), keep 
away from 
humidity 

15 to 29* 25-Feb-16 1-Nov-16 
14 Mar to 

11 Apr 
2016 

2017/1000582 

(BAS 728 00 F) 

2016-US-
021-

TRZAW 

room 
temperature 
(typically <= 
25°C), keep 
away from 
humidity 

13.5 to 25.4 8-Jul-16 1-Feb-17 
19 Sept to 

10 Oct 
2016 

*25 °C was exceeded in only one trial 
 

These data show that drilling took place at latest 2.5 months after production, thus, well before the expiry date 

 

Storage stability 

studies: 

In the following a summary of the three stability studies for triticonazole formulations, 

BASF DocID C038422, C035126 and 2017/1015632, is presented. The studies can be 

provided by the applicant upon request. 

BAS 591 01 F was used in one of the older residue decline studies (BASF DocIDs 

2006/1015760) conducted in 2006. The storage stability study with treated wheat seeds 

using this formulation was run from early 2002 until the end of 2003 (BASF DocID 

C038422). This study shows that related to the nominal triticonazole loading 80.5% 

and 80.0% are remaining on the seeds after 3 or 18 months, respectively. Related to the 

analytically measured initial loading, 96.4% and 95.8% remained. Thus, the HPLC 

analysis confirmed that the ai loading rate after 18 months under ambient conditions 

was within the required specifications.  
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Table 9.1-10:Screenshot study report BASF DocID C038422 

 

 

BAS 595 01 F was used in the second older residue decline study (BASF DocID 

2007/1016397) conducted in 2007. The storage stability study with treated wheat seeds 

using this formulation was run from end of 2001 until mid of 2003 (BASF DocID 

C035126). This study shows that related to the nominal triticonazole loading 76.4% 

and 76.6% are remaining on the seeds after 3 or 18 months, respectively. Related to the 

analytically measured initial loading 96.2% and 96.5% remained. Thus, the HPLC 

analysis confirmed that the ai loading rate after 18 months under ambient conditions 

was within the required specifications. 

Table 9.1-11:Screenshot study report BASF DocID C035126 

 

 

BAS 728 00 F was used in the two newer residue decline studies (BASF DocIDs 

2017/1000581 and 2017/1000582) conducted in 2016. The storage stability study with 

treated wheat seeds using this formulation was run from mid July 2015 until the 

beginning of 2017 (BASF DocID 2017/1015632). This study shows that related to the 

nominal triticonazole loading 86.4% are remaining on the seeds after 78 weeks. 

Related to the analytically measured initial loading 85% remained. Thus, the HPLC 

analysis confirmed that the ai loading rate after 18 months under ambient conditions 

was within the required specifications. 
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Table 9.1-12:Screenshot study report BASF DocID 2017/1015632 

Active 

Ingredient 

Target rate 

[g/100 kg] 

Initial After storage 78 weeks 

[g/100kg] % [g/100kg] % 

Triticonazole 5.0 5.08 101.5 4.32 86.4 

Fludioxonil 5.0 5.14 102.8 4.27 85.3 

Fluxapyroxad 5.0 5.37 107.4 5.42 108.3 

 

Overall, these studies confirm that the ai content on treated seeds is stable over 18 

months, if stored under ambient conditions or temperatures. 

 

Storage of treated 

seeds within the 

residue studies: 

Since no details are stated in the study reports, the notifier requested from all study 

directors the raw data to track this information. An overview of the actual storage 

conditions is also given in Table B.9.1.1-7. 

For BASF DocID 2006/1015760 the applicant received the following feedback from 

the study director (Agrisearch UK Ltd, Slade lane, Wilson, Derbyshire): 

“The seeds were stored at ambient temperature prior to use in our seed store here at 

Wilson with a minimum temperature of 6°C and Max of 10°C.” 

“I can confirm that all the seed samples would have been kept at the same location in 

Wilson prior to application, as we only had the one facility in the UK at the time, and 

we operated just from here (even the one in Scotland).” 

“For the facility temperature records for storage, these were from an excel 

spreadsheet.” In this file – which can be provided by the notifier upon request – 

temperatures in all rooms of the test facility were tracked. 

For BASF DocID 2007/1016397 the notifier got the following feedback by the study 

director: 

“To place you in situation, once the seeds were received in our facilities, they were 

managed as any other test item; they were placed in our GLP store for substances 

under dark conditions and with temperature controlled. First trial 07/S/13 was 

performed close to our facilities so the seeds were directly extracted for the sowing 

(temperature range 11-18 ºC); but the other two trials 07/S/14 and 07/S/15 

(temperature range 11 – 20 ºC) were performed in the North of Spain, so there was a 

timelapse between the exit of our store and the sowing date. For this period the seeds 

were also stored controlled in darkness and appropriate temperature conditions, as 

can be seen on the attached documentation.” 

Screenshots of the raw data files are listed in Appendix 2 of the additional information 

document. Please note the raw data are given in Spanish. However, it is traceable that 

the seeds were stored under the proposed conditions for all three trials. 

For BASF DocID 2017/1000581 and 2017/1000582 the raw data concerning the 

storage conditions of the seeds is given in Appendices 3 and 4, of the additional 
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information document, respectively. In DocID 2017/1000581, considering all trials, the 

seeds were stored between 15 and 29°C; the level of 25°C was exceeded in only one of 

the trials; in DocID 2017/1000582 between 13.5 and 25.4°C. Please note some parts of 

the raw data are given in German. However, it is traceable that the seeds were stored 

under the proposed conditions. 

Conclusion on 

stability: 

Overall the study raw data confirm that the treated seeds were stored under the 

required conditions that ensure stability of triticonazole on treated seeds. In general, 

stability was shown for a period of 18 months for all kind of treated seeds used in the 

residue studies. The seeds were drilled the latest 2.5 months after production. 

Comparing production dates, drilling times, stability and actual storage conditions, it 

can be concluded that stability, storage and handling of the seeds used in these studies 

were appropriate. Therefore, the lower initial residue values measured in the field 

studies cannot be attributed to stability or storage issues. 

 

Correction factor as 

refinement option for 

the revised birds and 

mammals risk 

assessment 

The Tier 1 risk assessment in the submitted dossier is based on the nominal 

triticonazole loading rate of 50 mg ai/kg cereal seeds. However, there is good evidence 

from data for several pesticides used as seed treatments that the actual level of residues 

on treated seeds at the day of sowing is lower than the nominal loading itself (e.g. 

Pascual & Hart 1997, McKay et al. 1999). 

For the purpose of a wild bird risk assessment, consideration of the actual residues on 

seeds after sowing is justified as agronomic practice is only reflected by the residue 

levels on seeds collected in the field subsequent to sowing. Furthermore, only the sown 

seeds present on the soil surface are actually the ones available for wild birds and 

mammals. 

Available field data: Two field studies were conducted to support this hypothesis. One in Spain, BASF 

DocID 2007/1016397 and one in UK BASF DocID 2006/1015760, evaluated by the 

RMS in the Confirmatory Data Addendum, July 2009. 

Additionally with the update of the dossier, two recently conducted studies, BASF 

DocID 2017/1000581 and 2017/1000582 were submitted. These two new studies were 

carried out to increase the sample size of the database with a targeted focus on residue 

decline, not on initial residues. As described below, the methodology of these two 

studies is not as suitable as the one in the older studies to measure realistic initial 

residues on soil-exposed seeds. In the two newer studies, the day 0 sample was taken 

directly after running through the seeding machinery using a fine net in contrast to the 

older studies were the initial samples on day 0 were taken directly from the field. 

Initial residue values 

of triticonazole: 
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Table 9.1-13: Basic study set up of available field residue decline studies 

DocID Test item Crop and country 
Nominal seed load 

triticonazole 

Actual seed load 

triticonazole 

(according to CoAs) 

2006/1015760 BAS 

591 01 F 

BAS 591 01 F 

(Kinto Duo) 
wheat spring seeds, UK 4 g/100 kg seed 3.96 g/100 kg seed 

2007/1016397 
BAS 595 01 F 

(Premis) 
wheat spring seeds, SP 5 g/100 kg seed 5.6 g/100 kg seed 

2017/1000581 BAS 728 00 F 
wheat spring seeds DE, 

NL 
5 g/100 kg seed 5.2 g/100 kg seed 

2017/1000582 BAS 728 00 F 
wheat autumn seeds DE, 

FR, PL, UK 
5 g/100 kg seed 5.05 g/100 kg seed 

 

  

Table 9.1-14: Residue levels in the seeds collected in the field in relation to the actual seed load measured 

in the four field studies (please notice the different sampling methods) 

DocID Sampling method Residue level day 0 [%] – single trials 
Residue level day 0 – 

mean single study [%] 

2006/1015760 With forceps from 

soil surface 

69.8 56.89 73.79   66.83 

2007/1016397 74.47 47.35 70.99   64.27 

2017/1000581 Net behind drilling 

machinery 

80.77 96.15 90.38   89.10 

2017/1000582 97.03 85.15 93.07 89.11 95.05 91.88 
 

  

 The day 0 samples in the two newer studies (run in 2016) seeds were sampled directly 

after running through the drilling machinery. The seeds were collected in a fine net that 

was placed behind the machinery. This means, the seeds collected on day 0 were never 

in contact with the soil surface. On average, the measured seed load reduction in these 

two studies was about 10% (remaining seed load of 89.1 % and 91.88 % in DocID 

2017/1000581 and 2017/1000582, respectively). Such reduction could be explained by 

some degree of abrasion during the handling and broadcast of seeds with the drilling 

machine. 

In contrast, in the two older studies (run in 2006 & 2007), the sampled seed specimens 

were taken directly from the soil surface with forceps, shortly (i.e., within less than 2 

hours) after drilling. According to the raw data, in DocID 2006/1015760 sampling took 

place within the first 65 min after drilling. In DocID 2007/1016397 sampling took 

place within the first 85 min after drilling. Screenshots from the raw data are included 

as Appendix 6 and 7 of the additional information document, respectively. 

 Comparing the results using these two sampling techniques it can be concluded that 

abrasion is not the only driving process leading to a reduction of the seed load in seeds 

available to birds and mammals on the soil surface. Reduction based on the handling 

and drilling processes was about 10% in the studies of 2017. Yet, in the older studies 

of 2006/2007, where the seeds were collected on the soil surface, remaining residues 
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Reference: Exposure of birds in cereals in Germany in spring – attractiveness of cereal 

fields, portion of time and diet composition 

Author(s), year: Moosmayer, P., 2008a 

Report/Doc. number: BASF DocID 2008/1097311 

Guideline(s): No official guideline available 

GLP: Yes 

Deviations: Please refer to the commenting box below 

Validity: Acceptable 

 

Material and methods:  

Study area The study was conducted in a typical agrarian landscape in the Hunsrueck region, 

Germany, where cultivation of winter and spring cereals is dominant and the 

skylark is prevalent. At the time the study was conducted, the majority of the winter 

cereal fields was in tillering stages up to early stem elongation (BBCH 21-32) 

whilst the spring cereals were freshly sown (BBCH 00-10). 

 

Method and parameters The following parameters were assessed: 

• the portion of time radio-tracked skylarks spent potentially foraging (PT) 

in cereal fields in early spring 

• the habitat preference of skylarks as shown by radiotracking 

• the diet of skylarks in cereal fields 

• the abundance of different bird species in cereal fields as shown by 

transect counts 

• the frequency of occurrence of different bird species in cereal fields 

 

Based on information gained from the ornithological literature the skylark (Alauda 

arvensis) was selected as focal species. This species was expected to be at potential 

risk of exposure to plant protection products sprayed in winter cereal fields or used 

as seed treatment in spring cereal fields. 

In order to assess the exposure of skylarks to plant protection products in these 

winter or spring cereal fields, the portion of time spent ‘potentially foraging’ in the 

crop (PT) was obtained by radio tracking of 11 different individuals, which were 

trapped in or near cereal fields and tagged with radio transmitters. Radio tracking 

was conducted during early spring (tracking period 14.03. – 24.03.2006). Each 

individual was continuously radio tracked for one or two daylight periods. 

To assess the relevance of cereal fields as foraging habitat for birds compared to 

other habitats, transect counts were conducted along three different transects, 

representing all main agrarian habitat types within the study area. These transects 

were surveyed seven times each to attain a full overview of the avifauna. 
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In 20 defined cereal fields (10 winter cereals, 10 spring cereals) a scan sampling 

procedure was conducted, where any bird activity was monitored from dawn until 

dusk, to support data for ‘potential foraging times’. Samples of faeces and stomach 

contents were analysed quantitatively for their composition to quantify remains of 

plant and animal material ingested by skylarks in cereal fields. 

 

Results:  

Portion of time (PT) for 

skylarks in cereal fields: 

 

Table 9.1-17: Portion of time radio-tracked skylarks spent potentially foraging (PT) in cereal fields in 

early spring 

Crop 
Potential foraging time1) Tracking sessions 

(individuals) Mean [%] 90th%ile 

Winter cereals (BBCH 21-32) 44.9 88.2 18 (11) 

Spring cereals (BBCH 00 – 10, freshly sown) 17.4 41.8 8 (5) 

1) sum of behaviour categories ‘foraging’, ‘active, possibly foraging’ and ‘unknown’ 

 

Habitat preference of 

skylarks 

The following table displays the preference of cereal fields by skylarks as foraging 

habitat as shown by radio-tracking (expressed as Jacobs index [D], possible range: -

1 to +1; Minimum convex polygon home range (MCP) [100%]). 

 

Table 9.1-18: Preference of cereal fields by skylarks as foraging habitat (radiotracking) 

Crop Jacobs Index 

Winter cereals (BBCH 21-32) 0.00 

Spring cereals (BBCH 00 – 10, freshly sown) -0.22 
 

 
Diet of skylarks in cereal 

fields 

The following table summarizes the pooled volume portion of food items [%] after 

the analysis of faeces (n = 13) and stomach flushing (n = 9). The birds and their 

faeces, respectively, were gathered in or near cereal fields. 

 
 

Table 9.1-19: Diet composition of skylarks in cereal in cereal fields (radiotracking) 

Food item 

Mean volume portion of food item [%] 

Only winter cereals 

available 

Winter and spring 

cereals available 

Poaceae / cereal seeds 0.9 26.9 

Poaceae / cereal leaf remains 65.7 31.3 

Other seeds 12.7 5.6 

Other plant material 17.5 23.5 

Animal matter 3.1 12.8 
 

  

Bird abundance in cereal In the following the abundance of selected species in winter and spring cereals is 



Triticonazole Volume 3 – B.9 (PPP) – Premis 25 FS   

  

 

38 

fields (transect counts) shown. The data was gained from three transect counts covering 576 ha. One 

transect count is defined as one transect, surveyed seven times. 

Table 9.1-20: Abundance of different bird species in cereal fields determined via transect counts 

Species 

Winter cereals Spring cereals 

Abundance 

[ind./count/ha] 
n 

Abundance 

[ind./count/ha] 
n 

Skylark 1.36 251 1.33 56 

Yellowhammer 0.02 3 0.54 23 

Chaffinch 0.32 58 0.31 13 

Carrion crow 0.11 21 0.17 7 

Grey partridge 0.07 12 0.00 -- 
 

 

Bird frequency of 

occurrence in cereal 

fileds 

The following table displays the frequency of occurrence of selected bird species 

per scan. The results of ten winter and ten spring cereal fields are expressed as 

mean of the results for each session. 

Table 9.1-21: Frequency of occurrence of selected bird species on winter and spring cereal fields 

Species 
Frequency of occurrence (FO) [%] 

Winter cereals Spring cereals 

Skylark 13.2 43.6 

Yellowhammer 5.0 42.5 

Chaffinch 2.7 19.7 

Song thrush 1.3 0.6 

Carrion crow 1.2 15.3 

Common buzzard 0.6 0.1 

Blackbird 0.5 2.2 

Mistle thrush 0.4 0.9 

Robin 0.5 0.2 

Wood pigeon 0.3 6.3 

Linnet 0.3 2.3 

White wagtail 0.2 8.3 
 

  

Conclusions: This study investigated the relevance of cereal fields as foraging habitat for birds in 

spring. It was conducted in an agrarian landscape with a high proportion of cereal 

fields in the Hunsrueck region of western Germany. Ornithological observations 

(transect counts, scan sampling) confirmed that the skylark is the most abundant 

species on winter cereal fields in spring and also uses freshly drilled spring cereal 

fields as a foraging habitat. Eleven individually radio tracked skylarks showed no 

particular preference to, or avoidance of, cereal fields compared to other crops but 

spent a significant amount of their ‘potential foraging time’ in winter cereal (BBCH 

21 - 32) and in freshly sown spring cereal fields (BBCH 10). According to volume 
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pictures of the study site. The position of the bird was marked by touching the screen 

at the respective location on the aerial picture. The geographic coordinates of the 

marked location were recorded.  

After each tracking session the habitats within the home range of the respective bird 

were mapped and entered into a computer-based geographical information system 

(Quantum GIS) in order to analyse habitat preferences (see below). To calculate the 

home range sizes, the minimum convex polygon method (MCP, Mohr 1947) was 

used.  

The proportion of diet obtained by an individual bird on a pre-emergence spring 

cereal field (PT) was calculated as the proportion of time the bird spent potentially 

foraging in that habitat (sum of the time intervals in which the bird was active or 

foraging) excluding all instances when the bird was definitely performing non-

foraging activities. For each tracking session, the time potentially foraging on the 

pre-emergence cereal fields was compared to the total time potentially foraging in all 

habitats. In order to compare the utilisation of pre-emergence cereal fields by the 

tracked bird with the relative area of this habitat within its home range, the Jacob’s 

preference Index [D] was calculated for each tracking session. A positive Jacobs’ 

index (>0 to +1) indicates preference for pre-emergence spring cereal fields; a 

negative Jacobs’ index (<0 to -1) represents avoidance of this habitat type. In 

addition, to gather information about the bird´s dietary composition (PD) faecal 

sampling was conducted. Therefore birds occurring on freshly drilled cereal fields 

were observed and in case of defecating, the faeces samples were collected. 

Furthermore, faecal samples were gathered from birds handled during the radio 

tagging procedure. The collected faecal samples were analysed and correction 

factors derived from the literature were applied to estimate the proportion of dry 

weight of each food type in the diet originally ingested by the birds. By the 

application of food type specific conversion factors (EFSA, 2009) the fresh weight 

proportions were calculated. 

  

Results:  

Portion of time (PT) 

and Jacob’s Index (D) 

Radio-tracking combined with visual observations and the trapping scheme as 

presented here, allowed an accurate and representative assessment of potential 

foraging times in given home ranges in order to calculate reliable PT values. The 

average “efficient tracking time” of the performed “entire tracking duration” was 

98.17% for skylarks, 91.47% for chaffinches and 91.41% for yellowhammers, 

respectively. All birds were closely associated with pre-emergence spring cereal 

fields and had the opportunity to use these fields as foraging habitat.  

The results can be considered a worst case in terms of potential exposure. PT data is 

presented using 3 different approaches. 
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"All birds”-approach  

All tracking sessions were considered to determine a PT estimate. This approach 

gives an indication of the risk to the wider farmland population that was in the 

vicinity of pre-emergence spring cereal fields but did not necessarily happen to visit 

any of these fields during the tracking session.  

“Home range”-approach  

For each tracking session the home range used by the bird was determined (see 

4.4.2). Within the “home range”-approach, sessions were considered in the PT 

calculation if pre-emergence spring cereal fields were part of this home range, 

irrespective of whether these fields were used by the birds or not i.e. sessions with 

PT = 0 were included providing that a pre-emergence spring cereal field was 

available within the home range of the tracked individual during the tracking 

session. This approach considers risk for the local population that is closely 

associated with pre-emergence spring cereal i.e. with these fields in home range.  

“Consumer”-approach  

PT was estimated from only those radio-tracked individuals, which have used pre-

emergence spring cereal fields as a foraging habitat, i.e. PT > 0. The consumer 

approach has been proposed elsewhere for birds which have been trapped in the 

general agricultural landscape. If the home range is established through radio 

tracking, as in this study, then any bird where pre-emergence spring cereal fields 

appear in the home range can justifiably be included in the PT sample. Exclusion of 

a bird because it did not visit the crop in question during a single days tracking, 

ignores the fact that some birds may choose to avoid the crop, and so may represent 

a significant bias in the estimation of PT.  

The calculation of the Jacobs’ index provided additional information on habitat 

preferences of the tracked focal species. 

 

Table 9.1-22: Overview of PT and Jacobs’ index for the focal species Skylark, Chaffinch and 

Yellowhammer in pre-emergence spring cereal fields 

Proportion of diet obtained in freshly drilled summer cereal fields (PT) and 

preference for this habitat for foraging (Jacobs’ index) 

Species Value 

PT approach Jacobs’ 

index 

(H) 
All 

birds1) 
Home 
range2) 

Consumer3) 

Skylark 
Individuals : 11 
Sessions : 141), 

132), 133) 

Median 0.53 0.59 0.59 0.07 

90%tile 0.89 0.90 0.90 0.73 

Mean 0.56 0.60 0.60 0.16 

Chaffinch 
Individuals : 18 
Sessions : 181), 

162), 153) 

Median 0.23 0.32 0.36 -0.10 

90%tile 0.54 0.55 0.55 0.64 

Mean 0.25 0.29 0.31 -0.52 

Yellowhammer Median 0.08 0.08 0.08 -0.52 
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Reference: Generic GLP field study on skylark PT in freshly-drilled spring cereals in 

Central Europe (Germany) 

Author(s), year: Erni, M. et. al., 2017a 

Report/Doc. number: BASF DocID 2017/1121782 

Guideline(s): No official guideline available 

GLP: Yes 

Deviations: Please refer to the commenting box below 

Validity: Acceptable 

 

Material and methods:  

Study area The study was conducted on freshly drilled spring cereals fields (up to 14 days after 

drilling) and in fields that were planned to be drilled within the next days near the 

communities Hochscheid and Sohrschied in the Hunsrück region, Rheinland-Pfalz, 

Germany. The study area consisted mainly of spring cereal, winter cereal and oilseed 

rape fields, however, based on the outcome of pre-study searches (Non-GLP) for 

skylarks, spring cereal fields were selected as study fields for skylark trapping. This 

represents preferred skylark habitats with sufficient foraging areas and 

resting/roosting places as well as good locations for nesting. The experimental phase 

of the study started on March 15th and was completed on April the 10th, 2016.  

 

Mist netting was the applied method for trapping and individuals were marked with 

an aluminium ring on the tarsus. Each transmitter had a unique frequency which was 

used for individual recognition of the tagged birds. 

To calculate the overall PT three different approaches were applied: ‘consumer’-

approach, ‘home range’-approach and ‘all individuals’-approach. The home range 

sizes were estimated by plotting a Minimum Convex Polygon around the outermost 

locations recorded for a bird during one tracking session. 

To quantify the proportion of potential foraging time (PT), the birds were 

successfully tracked for the entire activity period of the individual from dawn till 

dusk. The radio-tracking of the bird was conducted from March 25th to the 10th of 

April. Tracking sessions performed before drilling of spring cereals were excluded 

from the calculations of spring cereal PTs. During each session the respective bird 

was tracked continuously i.e. it was constantly followed by car or on foot. Every 

change in behavior or location (habitat) and the time of this change was recorded. 

The “Potential foraging time” was determined as the sum of the time intervals 

during which a bird showed any of the behavior categories “active” or “foraging”. 

For each tracking session the PT of an individual bird in target crop fields was 

calculated as the proportion of time the bird spent foraging and potentially foraging 

in these fields. All time intervals recorded as non-foraging behavior (e.g. 
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reproductive behavior, other behavior) or when it was considered to be inactive (e.g. 

not moving) were excluded from the PT calculations. 

Results:  

 In total, nine individuals were radio-tracked (six of them several times). The tracked 

individuals comprised seven males and two females. The tracking sessions took 

place within the three weeks from 23th March 2016 to 10th April 2016. This time 

period corresponded to the early breeding season and end of migration of skylarks.  

Six out of nine tracked individuals could still be located (five during single checks 

and one during tracking session) in the study area on the 10th April 2016.  

Pre-emergence fields were available for the whole duration of the study. Thus, each 

radio-tracked individual had a realistic chance to enter drilled cereal fields. 

 

From 25th March to the 10th of April 33 complete radio-tracking sessions were 

successfully performed on 8 individual skylarks. The outcome of the 33 radio-

tracking sessions conducted with skylarks are summarized below. Overall, PT values 

per session ranged from 0 to 0.98. 

 

Table 9.1-24: Overview of PT for the Skylark in pre-emergence spring cereal fields 

Bird 

number 

Time 

potentially 

foraging in 

spring 

cerals fields 

[mi] 

PT per 

session 
Mean PT per Individual 

 All birds1 Home range2 Consumer3 

3 
0 0.000 

0.000 - 0 0.000 
0 0.000 

8 

755 0.975 

0.747 

717 0.943 
671 0.967 
710 0.959 
681 0.937 
208 0.261 
138 0.186 

10 

535 0.696 

0.500 
469 0.585 
295 0.363 
228 0.299 
446 0.558 

11 

0 0.000 

0.022 

77 0.095 
10 0.013 
0 0.000 
0 0.000 

12 0 0.000 0.000 - 

13 

37 0.049 

0.021 
10 0.014 
0 0.000 
32 0.041 
0 0.000 

14 0 0.000 0.000 - 
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preparation, drilling activities and the development of the crop (i.e. BBCH growth 

stages). 

All skylark individuals were caught in pre-emergence winter cereal fields before (-2 

to 0 days: 12 birds, 31.6%) or shortly after the drilling of winter cereals (within 1-2 

days: 24 birds, 63.2%; within 3-4 days, 2 birds, 5.3%). Mist netting was the applied 

method for trapping. All captured individuals were fitted with an aluminium ring on 

the right leg (tarsus), which had an engraved unique number to identify each 

individual bird. Radio-tags were attached to the birds. In order to exclude any bias 

during the initial adaptation process, birds were not tracked on the day of trapping. 

To quantify the proportion of potential foraging time (PT), the birds were 

successfully tracked for one daylight period. The radio-tracking of the bird was 

conducted from 7th to 25th of October right after the drilling of the trapping fields, 

at pre-emergence, i.e. when the growth stages for cereal fields were BBCH < 10. 

During each session the birds were tracked continuously from dawn till dusk (around 

12h) so that location, habitat and behaviour could be recorded in order to get 

information on the proportion of diet, home range and habitat selection of 

individuals living in a cereal cultivation area. The “Potential foraging time” was 

determined as the sum of the time intervals during which a bird showed any of the 

behaviour categories “active” or “foraging”. All instances when the animal was 

definitely known to be performing non-foraging activities (e.g. preening) or when it 

was considered to be inactive (e.g. resting) were excluded from the “potential 

foraging time”.  

Additionally, the radio tracking results enabled the calculation of the size and shape 

of the individuals´ home range (during each session), using the minimum convex 

polygon method (MCP). Moreover, the Jacob´s preference index was calculated for 

each tracking session, which indicates if an individual bird prefers or avoids pre-

emergence winter cereals fields as feeding habitat. In addition, the trapping location 

for each individual bird is presented. 

Results:  

 The outcome of the crop monitoring shows the high availability of pre-emergence 

cereal fields (BBCH <10) during the telemetry time. Pre-emergence fields were 

available for the whole duration of the study. Thus, each radio-tracked individual 

had a realistic chance to enter drilled cereal fields. 

From 7th to 25th October 41 complete radio-tracking sessions were successfully 

performed on 21 individual skylarks. The outcome of the 41 radio-tracking sessions 

conducted with skylarks are summarized below. Overall, PT values per session 

ranged from 0 to 0.74. The variability of PT values was moderate between and 

within individuals. The home range size ranged from 0.17 ha to 129.39 ha for the 

individual sessions. 
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Table 9.1-25: Summary of complete radio tracking sessions 

Session n Birds n Sessions 

Single session (S) 21 21 

4 repetitions (in total 5 sessions) 3 12 

2 repetitions (in total 3 sessions) 3 6 

1 repetition (in total 2 sessions) 2 2 

Total 21 41 

 
 

Table 9.1-26: PT in pre-emergence winter cereal fields for 21 skylarks during 41 sessions and their home 

range size 

Bird 

ID 
Session 

% Time potentially foraging PT 

drilled 

cereal 

fields 

Mean PT drilled cereal fields 
Home range 

[ha] All habitats 
Drilled cereal 

fields* 

A2 

S 89.27 20.53 0.23 

0.54 

38.26 

R1 83.91 57.90 0.69 47.57 

R2 94.36 69.68 0.74 4.67 

R3 78.47 35.00 0.45 65.04 

R4 83.22 47.67 0.57 6.74 

A3 S 92.07 0.00 0.00 0.00 31.93 

A4 S 88.98 0.00 0.00 0.00 0.83 

A5 S 93.92 0.00 0.00 0.00 30.54 

A7 S 93.22 40.98 0.44 0.44 8.09 

A8 S 88.00 57.78 0.66 0.66 26.27 

A9 S 66.82 2.08 0.03 0.03 71.03 

A10 S 72.30 15.33 0.21 0.21 104.23 

A12 S 91.10 0.00 0.00 0.00 1.79 

A13 
S 95.15 0.00 0.00 

0.00 
1.33 

R1 91.22 0.00 0.00 7.62 

B1 

S 89.81 0.00 0.00 

0.11 

78.83 

R1 93.49 0.00 0.00 1.89 

R2 94.76 30.17 0.32 6.90 

B6 S 90.90 0.00 0.00 0.00 3.32 

B7 S 88.84 14.58 0.16 0.16 37.33 

C1 

S 92.60 0.00 0.00 

0.26 

59.52 

R1 89.64 20.87 0.23 129.39 

R2 84.94 22.45 0.26 16.53 

R3 69.55 40.93 0.59 27.74 

R4 88.61 19.85 0.22 13.95 

C3 S 91.81 0.00 0.00 0.00 54.62 

C4 
S 92.22 0.00 0.00 

0.03 
1.23 

R1 87.43 4.39 0.05 7.05 

C5 S 91.92 24.09 0.26 0.26 2.70 

D1 
S 88.20 0.00 0.00 

0.14 
5.22 

R1 95.24 17.18 0.18 29.75 
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Reference: Generic field monitoring of birds in freshly drilled winter cereal fields in 

autumn in Germany 

Author(s), year: Barfknecht, R., 2006a 

Report/Doc. number: BASF DocID 2006/1047473 

Guideline(s): No official guideline available 

GLP: Yes 

Deviations: Please refer to the commenting box below 

Validity: Acceptable 

 

Material and methods:  

Study area The study was conducted in and around different freshly drilled winter cereal 

fields in the “Nördliches Harzvorland” region in the district of the towns 

Blankenburg and Quedlinburg in the federal state of Sachsen-Anhalt, 

Germany. This region is a typical area for cereal cultivation in Europe. The 

study fields and adjacent areas were typical sites for cereal cultivation in an 

open landscape, occasionally interrupted by orchards (mostly cherries) and 

small areas of pine-forests. The experimental phase of the study started on 

15.09.2005 and was completed on 31.12.2005. 

From the literature (Bauer et al. 2005, Crocker & Irving 1999) the three main 

focal species were deduced: the Skylark, the Chaffinch and the 

Yellowhammer. In order to obtain a reliable indicator for exposure of these 

species to treated seeds, the portion of time spent 'potentially foraging' on 

freshly drilled fields was acquired by radio tracking. 

In total 13 Skylarks were trapped in winter cereal and adjacent habitats and 

tagged with radio transmitters; eight Skylarks were tracked for one (N = 5) or 

two (N = 3) daylight periods each. The respective number of trapped and 

radio tagged Chaffinches was 12. Telemetry sessions comprehended one (N = 

6) or two (N = 1) daylight periods each. Eleven Yellowhammers were trapped 

and radio tagged. Eight individuals were tracked for one and three individuals 

for two daylight periods. In order to assess the general relevance of winter 

cereal fields and other habitats as feeding locations for birds, 7 census counts 

each were carried out along five different transects, representing all main 

agrarian habitat types within the study area. These transects were walked once 

a week to acquire a full overview of bird life. 

Additionally on six defined subareas of freshly drilled winter cereal fields (2 

winter barley, 4 winter wheat) - including a small adjacent 'outside-area' - a 

scan sampling procedure was conducted. Here all bird activities were 

observed from dawn till dusk. 

This procedure was conducted once before drilling and two times after 
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drilling to quantify any changes of bird activities possibly caused by the 

availability of treated cereal seeds. For each session the portion of scans a 

given species could be observed was calculated (frequency of occurrence = 

FO). 

In order to gain information about food items selected by the focal species, 48 

samples of faeces or stomach flushings were analysed quantitatively for their 

composition: taxonomic orders of plants, in particular components of winter 

cereals and arthropods or other identifiable items were recorded. Faeces and 

stomach flushing samples were taken during the handling of individual birds 

after mist netting and as well if defecating was observed during the telemetry 

session of tagged individuals. 

To quantify the availability of winter cereal seeds to small and medium sized 

granivorous bird species, the initial exposure of the seeds was measured. 

Within 24 hours after the termination of drilling visible seeds were counted on 

the six different study plots when there was no scan sampling conducted. 

Results:  

Table 9.1-27: PT, habitat preference, diet, abundance and frequency of occurrence of bird species in pre-

emergence winter cereal fields 

Portion of time potentially foraging (PT in cereal fields by radio tracked species 

Potential foraging time radio 

tracked birds spent in freshly 

drilled winter cereals fields 

(wheat + barley) 

Species Mean [%] 90th %ile [%] 
Tracking sessions 

(individuals) 

Yellowhammer 6.41 23.63 14 (11) 

Skylark 16.97 95.73 11 (8) 

Chaffinch 8.54 22.05 8 (7) 

Habitat preference of species according to radio tracking 

Preference of winter cereals as a 

feeding habitat (D: Jacobs’ Index, 

range: -1 to +1; MCP [100%]) 

Species D 

Yellowhammer -0.79 

Skylark -0.29 

Chaffince -0.89 

Diet of species in cereal fields 

Portion of samples [%] containing 

each food item after the analysis 

of faeces (19) and samples of 

stomach flushing (29) gathered in 

cereals fields (N: no. of 

faeces/flushings) 

Food items 
Yellowhammer 

(N = 8/16) 
Skylark (N = 6/3) Chaffinch (N = 5/10) 

Wheat seeds 75.00 60 80.00 

Other cereals 

seeds 
4.17 - - 

Other seeds 12.50 50 53.33 

Other plant 

material 
33.33 30 53.33 

Coleoptera 29.17 10 53.33 
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Reference: 

 

Determination of BAS 595 F and M595F014 in wheat seed after seed 

treatment with BAS 595 01 F – non-GLP data 

Author(s), year: Spangler, Ch., Guedez Orozco, A. A., Fleischer, G., Rabe, U., 2015 

Report/Doc. number: BASF DocID 2015/1189076 

Guideline(s): None 

GLP: No 

 

The objective of the study was to determine the extent of conversion of the E-isomer of Triticonazole (BAS 595 

F) to its Z-isomer (M595F014) on wheat seeds after seed treatment with BAS 595 01 F and subsequent 

irradiaton with UV light during a time period of 10 days. 

 

Material and methods: 

 

Five gram of seeds (winter wheat) were weighed in and placed on a sheet of pulp in a petri dish. Three petri 

dishes for each sampling timepoint were incubated on a table in a climatic chamber for 0, 1, 3, 4, 7 and 10 days. 

The program for the climatic conditions in the chamber mimic a period beginning of April in the palatinate area 

of Germany. The light system in the chambers consists of 6 metal halide lamp (Osram HMI) with a filter (cut at 

280 nm). After irradiation, samples were stored between 0 and 4 days in the freezer (≤ -18°C) before start of 

analysis. 

 

For analysis BASF methods no. L0106/01 and L0106/02 were used which determine the analytes by means of 

HPLC-MS/MS. Storage stability of BAS 595 F in different matrices was investigated in studies mentioned in the 

reference section of the report. 

 

Results: 

 

 

Table 9.1-29: Residues of E-isomer and Z-isomer of triticonazole after irradiation with UV light under 

laboratory conditions 

Time period of 

radiation [d] 
Sample no. 

E-isomer BAS 

595 F [mg/kg] 

Z-isomer 

M595F014 

[mg/kg] 

Ratio 

BAS 595 F / M595F014 

[%]* 

0 

L1504060001 40 < 0.01 100 / < 0.03** 

L1504060002 36 < 0.01 100 / < 0.03** 

L1504060003 39 < 0.01 100 / < 0.03** 

1 

L1504120001 37 0.35 99.1 / 0.9 

L1504120002 37 0.15*** 99.6 / 0.4 

L1504120003 36 0.37 99.0 / 1.0 

3 

L1504070001 37 0.63 98.3 / 1.7 

L1504070002 37 0.61 98.4 / 1.6 

L1504070003 37 0.57 98.5 / 1.5 

4 

L1504080007 32 0.65 98.0 / 2.0 

L1504080008 31 0.66 97.9 / 2.1 

L1504080009 29 0.66 97.8 / 2.2 

7 
L1504090004 28 0.69 97.6 / 2.4 

L1504090005 27 0.64 97.6 / 2.4 
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B.9.1.2. Effects on terrestrial vertebrates other than birds 
 

A summary of the toxicity of triticonazole to mammals is given in the Table 9.1-30. 

No additional studies were submitted for the renewal of the active substance triticonazole. Hence, the risk 

assessment is based on the EU peer review acute and long-term endpoints identified for the first EU approval of 

the active substance. 

 

Table 9.1-30: Toxicity of triticonazole to mammals 

Test design Test species Ecotoxicological endpoint 
Effects the Endpoint is 

based on 
Reference 

Oral acute 

Rat 

LD50 > 2000 mg ai/kg bw 
decreased motor activity and 

ataxia 
 1990 

Oral toxicity 28 

days 

NOAEL = 500 ppm corresponding 

to 52.4 mg ai/kg bw/d 
↓absolute uterus weight  1991 

Oral toxicity 90 

days 

NOAEL = 250 ppm corresponding 

to 19.8 mg ai/kg bw/d (males) and 

22.3 mg ai/kg/bw/d (females) 

↓Body weight gain, 

↓food consumption, 

↑absolute and relative liver 

weight, 

↑absolute and relative ovary 

weight, 

necropsy findings in adrenals 

 1991 

2-generation 

reproduction 

NOAEL = 750 ppm corresponding 

to 48.41 mg ai/ kg bw 

Parental: 

maternal mortality, 

↓body weight, 

necropsy findings in adrenals, 

liver and ovaries 

↓mating and fertility index in 

F1 generation 

Offspring: 

reduced survival and growth 

consistently observed across 

both generations 

1993 

Developmental 

toxicity 

NOAEL = 200 mg ai/kg bw/d 

↓maternal body weight gain, 

Foetal: 

↑incidence of additional 13th 

and 14th rib 

, 1991 

Rabbit NOAEL = 25 mg ai/kg bw/d 

Paternal: 

maternal mortality, 

abortions, 

↓food consumption, 

↓body weight gain 

Foetal: 

Increased incidences of 

different skeletal findings 

, 1991 

Bold values are used for the risk assessment 
 

Table 9.1-31: Toxicity of RPA 406341 to mammals 

Test design Test species 
Ecotoxicological 

endpoint 

Effects the Endpoint 

is based on 
Reference 

Oral acute Rat 
LD50 > 2000 mg/kg 

bw 
decreased activity, 
reduced defacation 

, 1999 
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Long-term toxicity endpoint 

 
The long-term toxicity endpoint identified in Section B6 is the lowest NOAEL of 5 mg ai/kg b.w./d from the 

developmental study in rabbits ( , 1991).  

With regards to maternal toxicity in rabbits there were dose related incidences of mortality and statistically 

significant transient weight loss and statistically significant reduced food intake during gestation in the two 

highest treatment groups at 50 mg ai/kg b.w./d and 75 mg ai/kg b.w./d.  

No mortality occurred at the lower dose groups of 5 or 25 mg ai/kg b.w./d and no significant effects > 10% on 

bodyweight performance or food intake occurred at 5 or 25 mg ai/kg b.w./d. At 25 mg ai/kg b.w./d a bodyweight 

loss occurred during the first two days of pregnancy only and bodyweight gain thereafter was essentially similar 

to control groups in all dose groups. Food intake was reduced only to a marginal extend at 25 mg ai/kg b.w./d 

(for details please refer to Volume 3 B6-AS). Triticonazole caused increased incidences of precocious 

ossification of the acromion process (= elongation of acromion process) in the scapula of rabbit fetuses at doses 

of ≥ 25 mg ai/kg b.w./d. This variation had no impact on survival or development of the offspring, as the 

acromion process (which is the muscle attachment site of the scapula) will ossify later in development (for 

details please refer to Volume 3 B6-AS). Therefore, these incidences will highly likely have no impact on the 

viability and reproduction potential of pups when they reach the reproducing age. Since this was the only finding 

seen in fetuses at 25 mg ai/kg b.w./d. no impact on the population level of wild mammals is expected and the 

ecologically relevant NOAEL for pup effects and development for wild mammals is set to 25 mg ai/kg b.w./d.  

 

In summary for the rabbit development study, the marginal effects on maternal toxicity with a route of exposure 

unrealistic for wild mammals and the ecologically non-relevant developmental effects on pups lead to the 

conclusion that the population-relevant ecotoxicological endpoint for wild mammals from the developmental 

study in rabbits is NOAEL= 25 mg ai/kg b.w./d. To further support this conclusion the notifier provided a 

statement by Exponent, Inc. “Assessment of Acromion Processes Elongated in Rabbit Developmental Toxicity 

Study of Triticonazole” (September 2016). A short summary of the statement is presented in Volume 3 B6-CA. 

 

The 90 days oral toxicity study in rats results in an NOAEL of 19.8 mg ai/kg bw/d for males and 22.3 mg ai/kg 

bw/d for females. The observed effects are not considered population relevant for wild mammals, and the 

ecotoxicological relevance for an increase in ovary weight is questionable and no histopathological effects were 

observed. Furthermore the choice of dose spacing with concentrations of 25, 250, 12500 and 25000 ppm is very 

unfavourable having a factor of 50 between the 250 and the 12500 ppm treatment. 

 

A two - generation study in rat results in an NOAEL of 48.41mg ai/kg bw/day showing reduced survival and 

growth consistently observed across both generations. 

 

For precautionary reasons the endpoint of 25 mg ai/kg bw/d from the developmental study is chosen for the risk 

assessment. However, this is considered very conservative as the two-generation study in rat is considered more 

relevant regarding the species tested as well as regarding the methodology used. Furthermore effects besides the 
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elongated acromion process are mainly shown at 75 mg ai/kg bw/d and are considered more related to maternal 

toxicity than to developmental toxicity.  

An alternative endpoint could therefore be the NOAEL of 48.41 mg ai/kg bw/day from the two-generation study 

in the rat. 

 

 

Toxicity of the formulated product: 

The acute oral toxicity of the product EXP 80472 was determined in a study with rats. Based on the results of the 

study, the toxicity of the formulation and the active substance triticonazole is considered to be comparable. 

 

Table 9.1-32: Toxicity of the formulated product to mammals 

Test species Test design Ecotoxicological endpoint Reference 

Rat Acute, oral LD50 > 2000 mg prod./kg bw Clouzeau, 1994 

 

 

Endocrine disruption: 

According to the toxicology section following conclusion can be driven (for details please refer to Volume 3 B6-

CA): 

“In summary, based on the results of in vivo tests conducted with triticonazole, there is no evidence of a specific 

effect on the endocrine system or on any endocrine organ, with a demonstrated endocrine MoA. Triticonazole 

has been shown to inhibit the aromatase enzyme in vitro like other members of the azole class of fungicides, 

with 20-times lower IC for rat than for human aromatase. However, in vitro activity did not translate into any 

specific endocrine-related effect in vivo. This observation is supported by the lack of treatment-related 

carcinogenic effects in two lifetime cancer bioassays conducted in rats and mice, as well as the absence of 

specific reproductive or developmental toxicity in a 2-generation reproduction study and two developmental 

toxicity studies. The observed morphological changes in adrenals in all species and almost all studies, always 

accompanied by marked general toxicity, did not prove to impair the functional capacity of adrenals since 

corticosterone was successfully excreted after ACTH challenge. It is concluded that no evidence is available that 

effects observed in studies with triticonazole have an endocrine MoA.” 

 

Relevance and toxicity of the metabolites: 

The potential routes of avian or mammal exposures are via direct consumption of treated seeds or emerging 

cereal shoots. The active substance exhibits at least some systemic behaviour; hence exposure is also considered 

likely to metabolites in emerging shoots. 

 

The main initial metabolic process for triticonazole in plants is hydroxylation, either on the pentane ring (to give 

rise to RPA 404766, RPA 406341 or RPA 406780) or on one of the methyl groups associated with the pentane 

ring (to give rise to RPA 404886). The separation/ destruction of the triazole group may occur with the parent 

molecule unchanged or from the hydroxy metabolites. Once it has occurred, the incorporation into natural 

products is very rapid and such molecules are transported to the grain during its development. The residual 
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molecule (or metabolites derived from it) will form part of the polar residue remaining in straw. 

 

In the plant metabolism and rotational crop studies with triticonazole (BASF DocIDs R000502 [EU reference 

P91/110], R012989 [EU reference P91/358], C021046 [EU reference CX/01/010], R012993 [EU reference 

P93/192] some unidentified non-polar and polar metabolites, and the metabolites RPA 406341, RPA 404766, 

RPA 406780, and RPA 404886 approached or exceeded 10% TRR. In green plant material at BBCH 24 / 30, a 

potential feed item for herbivorous birds, only polar unidentified metabolites and metabolite RPA 406780 

showed to be major. These metabolites were also found at BBCH 65 / 62-65. However, most metabolites 

approaching or exceeding 10% TRR were found in cereal chaff, grain or straw (polar unidentified metabolites, 

RPA 406341, RPA 404766, RPA 406780, RPA 404886), which are not considered to be feed items of 

herbivorous birds. 

 

Due to their significant relative quantities, the metabolites mentioned before will be evaluated as to their 

potential relevance for birds: 

 

The unidentified non-polar and the identified metabolites (RPA 406341, RPA 404766, RPA 406780, RPA 

404886) are more polar than the parent molecule triticonazole, and therefore would be rapidly excreted when 

consumed by animals via the food. Based on this it can be concluded that these metabolites are of lower concern 

than the parent molecule. 

Toxicological limit tests in quails (BASF DocID B002787) and rats (BASF DocID R000206) with RPA 406341 

indicate no mortality up to the highest concentration tested (> 2250 mg ai/kg b.w. in quails and > 2000 mg ai/kg 

b.w. in rats), hence no increased toxicity compared to the parent. 

 

RPA 406203 is the Z-isomer of triticonazole and can be formed under light conditions from triticonazole (the E-

isomer). The applicant provided a separate Document (N5) summarizing all available information about the Z-

isomer, its environmental fate, toxicological and ecotoxicological relevance. 

 

 

Higher tier studies:  

 

Two degradation studies were provided as confirmatory data (Scrimshaw, 2006 and Moreno, 2008). The results 

were used for the risk assessment. For the current application the applicant submitted two additional studies 

addressing residues in spring wheat seeds (Plier, 2016) and winter wheat seeds (Plier & Elze, 2017) and separate 

reports reviewing the degradation kinetics for the calculation of DT50 dissipation times (Szegedi, 2017 a & b). 

The study report summaries are provided in Section B.9.1.1 of this document. 

Furthermore studies to refine PT values of wood mice were submitted. Two studies performed in spring cereal 

fields (Fülling & Miersch, 2016; Barfknecht, 2008a) and two studies performed in winter cereals (Fülling & 

Sainz-Elipe, 2017; Barfknecht, 2006) were submitted. The study report summaries, the evaluations and re-

evaluations, respectively for the degradation studies are already presented in chapter 9.1.1 Effects on birds. The 

studies for the PT are summarised in the following. 
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in the spring cereal fields) were preferred for consecutive sessions to ensure a 

conservative worst-case scenario. 

 Selected individuals were equipped with light weight radio tags (collars; 0.9 g), 

allowing to track the animals position. During the tracking sessions, mammals were 

tracked from dusk till dawn (for approximately 10 to 12 night hours), i.e. an animal 

was followed nonstop in order to determine its location (habitat used) and any 

behavioural changes. Every change in behaviour and location (GPS position) was 

accurately recorded to the minute. Behavioural categories were: “active” (i.e. 

potentially foraging), “foraging (i.e. visually observed foraging), “inactive” and 

“travelling” (i.e. moving fast through habitat without foraging). Radio-tracking was 

conducted from April 13th - 30th 2016. 

Additionally, the home range was estimated via the Minimum Convex Polygon 

(MCP) method and the Jacobs preference index was calculated. The Jacobs 

preference index compares the habitat use (here the time a wood mouse spent 

potentially foraging in a habitat) with its availability within the animal’s home 

range (here the area of MCP). The index was also calculated for each radio tracked 

wood mouse and every tracking session. However, as home ranges and Jacob 

preference indexes are not used for the refined risk assessment, the results are not 

provided in more detail in this study summary. 

Results: From March 17th to April 20th 2016, 443 captures of small mammals were made at 

6 different study sites (study fields and their vicinity). 124 of these captures were 

identified as wood mice. The 124 captures were first and re- captures of 35 

individually marked wood mice. 21 wood mice were equipped with radio collars 

and released. 13 out of the 21 radio-tagged wood mice could be successfully radio 

tracked at 4 different fields in 30 night sessions. All radio tracking sessions were 

made after drilling the spring cereal fields but before the emergence of the crop 

plants. Three of the 30 radio tracking sessions lasted less than 5 hours. They were 

regarded as possibly biased and were, therefore, excluded from all further analyses. 

This slightly reduced the number of tracked individuals to 11 and the number of 

tracking sessions to 27. Overall, PT values were found to be low: PT values per 

session ranged from 0 to 0.302 (Table 9.1-33). 

Table 9.1-33: PT of 11 tracked wood mice potentially foraging in freshly drilled spring cereal fields 

Field Individual No. 
Radio-tracking 

sessions 

Total time 

potentially 

foraging 

observed 

[hh:mm] 

Time potentially 

foraging in spring 

cereal fields [hh:mm] 

PT in spring 

cereal fields 

1 1/1 1 05:20 00:00 0.000* 
1 1/2 1 08:12 00:02 0.004*** 
1 1/2 2 07:44 00:00 0.000* 
1 1/2 3 06:24 00:00 0.000* 
1 1/3 1 07:41 00:00 0.000** 
1 1/4 1 07:40 00:01 0.002*** 
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events and tagged with radio collars (PIP3-Ag 317, weight 1 g, manufactured by 

Biotrack Ltd, UK). It was intended to select individuals for radio-tracking only 

after they were captured at least twice and preferably in traps on the open field. 

However, the number of suitable candidates was low since most individuals 

preferred not to enter the open fields. Therefore, also wood mouse individuals 

which had not been captured on the field before were selected for radio-tracking. 

 

During the tracking sessions, mammals were tracked from dusk till dawn (for 

approximately 9.5 night hours), and each change of location, habitat and behaviour 

together with time and GPS position were recorded manually on corresponding data 

sheets. In addition, GPS position was taken every 15 to 20 minutes, even if no 

change was observed. Mice were also recorded as being active or inactive. The 

movement of the mouse distinguished the activity. Active mice were distinguished 

as those who expressed any type of movement. Since direct observation of the 

behaviour was impossible, the potential foraging time calculation was based on the 

total time the mice spent over night outside of the nest. In two cases where the 

tagged animal was already active before tracking started, the PT-calculation was 

based on the observed active period only. Radio-tracking was conducted from April 

12th – 22nd 2006. 

 

Home Range Additionally, the home range was estimated via the Minimum Convex Polygon 

(MCP) method and the Jacobs preference index was calculated. The Jacobs 

preference index compares the habitat use (here the time a wood mouse spent 

potentially foraging in a habitat) with its availability within the animal’s home 

range (here the area of MCP). The index was also calculated for each radio tracked 

wood mouse and every tracking session. However, as home ranges and Jacob 

preference indexes are not used for the refined risk assessment, the results are not 

provided in more detail in this study summary. 

 
Results: From April 12th – 22nd 2006 a total of 44 individuals of 5 species were captured and 

marked at 5 different study sites (study fields and their vicinity). Although the 

capture rates on the cereal fields were much lower than in the surrounding habitats 

for the wood mouse, the wood mouse was the only granivorous species with 

significant abundance on the fields. For the wood mice, the trapping efficiency in 

the surrounding was nearly eight times as high as in the field (no. of captures per 

100 trap nights: field: 0.3, surrounding: 2.2).  

 
In total, 4 individuals of A. sylvaticus were tracked for the full extent of their 

nocturnal movements. Three mice were caught on the study fields. Each of these 

mice were tracked twice. The fourth A. sylvaticus (ID: 175570) was captured 
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commercially managed winter cereal fields and were bordered by off-crop habitats 

known to be favorable for wood mice (forest, hedges, meadows, water associated 

vegetation). 

Drilling Drilling was done by local farmers according to good agricultural practice. Drilling 

density was between 470 seeds/m2 and 350 kg/ha depending on the field. On all 

fields visible seed exposure was identified. 

Live trapping Live trapping was conducted prior to the drilling of the winter cereal fields from 

September 24th to October 28th 2016. Life trapping was performed before drilling to 

select suitable animals for radio tracking which was only conducted after the study 

fields were drilled. At each study site 60-80 “Ugglan” multiple capture live traps 

were set inside the study field and in addition 20-50 traps were set in suitable off-

crop habitat in the close vicinity of the field. At least 50% of the traps were always 

placed inside the study field. The traps in the field were set in a grid whereas the 

traps along the adjacent off-crop habitats were set in suitable places depending on 

the habitat structure, the trapping success and shape of the corresponding study 

field. 

Radio-tracking Radio-tracking was used to assess the proportion of time that individual wood mice 

spend foraging in the crop (PT). The following three selection criteria were applied 

whenever feasible for equipping wood mice with radio transmitters: first, animals 

equipped with radio tags had a body weight of 20 g or more. Second, individuals 

frequently recaptured in or close to the winter cereal fields were preferred. Third, 

individuals caught in the winter cereal fields were preferred to those only caught 

close to the fields. For the selection of individuals that were radio tracked 

repeatedly, animals that were already known as consumers (i.e. were radio tracked 

in the winter cereal fields) were preferred for consecutive sessions to ensure a 

conservative worst-case scenario.  

Selected individuals were equipped with light weight radio tags (collars; 0.9g), 

allowing to track the animals position. During the tracking sessions mammals were 

tracked from dusk till dawn (for approximately 12 night hours), i.e. an animal was 

followed nonstop in order to determine its location (habitat used) and any 

behavioural changes. Every change in behaviour and location (GPS position) was 

accurately recorded to the minute. Behavioural categories were: “active” (i.e. 

potentially foraging), “foraging (i.e. visually observed foraging), “inactive”, “in the 

burrow” (i.e. active or resting but for sure not foraging outside) and “travelling” 

(i.e. moving fast through habitat without foraging). Radio-tracking was conducted 

from October 10th to November 6th 2016. 

 
 

Home Range Additionally, the home range was estimated via the Minimum Convex Polygon 

(MCP) method and the Jacobs preference index was calculated. The Jacobs 
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preference index compares the habitat use (here the time a wood mouse spent 

potentially foraging in a habitat) with its availability within the animal’s home 

range (here the area of MCP). The index was also calculated for each radio tracked 

wood mouse and every tracking session. However, as home ranges and Jacob 

preference indexes are not used for the refined risk assessment, the results are not 

provided in more detail in this study summary. 

 
Results: From September 24th to October 28th 2016, 1606 captures of small mammals were 

made at 11 different study sites (study fields and their vicinity). 401 of these 

captures were identified as wood mice. The 401 captures were first and re- captures 

of 175 individual marked wood mice. 24 wood mice were equipped with radio 

collars and released. 16 out of the 24 radio-tagged wood mice could be successfully 

radio tracked at 7 different fields in 38 night sessions. All radio tracking sessions 

were made after drilling the winter cereal fields but before the emergence of the 

crop plants. Two out of these 16 wood mice were caught two and three times in a 

winter cereal field, respectively. Overall, PT values per session ranged from 0 to 1 

(Table 9.1-35), albeit PT values were found to be low for the vast majority of 

individual wood mice. 

Table 9.1-35: PT of 16 tracked wood mice potentially foraging in freshly drilled spring cereal fields 

Field 
Individual 

No. 

Radio-

tracking 

sessions 
Status 

Time observed 

potentially foraging 

in all habitats 

[hh:mm] 

Time observed 

potentially 

foraging in winter 

cereal fields 

[hh:mm] 

PT in 

winter 

cereal 

fields 

2 2-1 1 all 08:00 00:00 0.000 
2 2-3 1 consumer 03:92 01:04 0.306 
2 2-3 2 consumer 05:11:30* 00:57:30a 0.185 
2 2-3 3 consumer 00:58 00:58 1.000 
2 2-3 4 consumer 06:10 05:05 0.824 
2 2-3 5 consumer 04:29 03:21 0.747 
2 2-4 1 consumer 09:12 00:04 0.007 
3 3-1 1 all 10:11 00:00 0.000 
3 3-1 2 home range 09:07 00:00 0.000 
3 3-1 3 home range 07:55 00:00 0.000 
3 3-1 4 home range 07:00 00:00 0.000 
3 3-1 5 all 05:50 00:00 0.000 
4 4-1 1 consumer 09:42 00:00:20a 0.001 
4 4-1 2 consumer 09:19 00:00:30a 0.001 
4 4-1 3 all 08:49 00:00 0.000 
4 4-1 4 all 06:53 00:00 0.000 
4 4-1 5 all 09:01 00:00 0.000 
8 8-1 1 all 09:11 00:00 0.000 
8 8-2 1 consumer 09:09 00:00:30a 0.001 
8 8-2 2 home range 08:23 00:00 0.000 
8 8-3 1 all 08:57 00:00 0.000 
8 8-3 2 consumer 10:59 00:02:30a 0.004 
8 8-3 3 all 10:38 00:00 0.000 
8 8-3 4 consumer 09:08 00:01 0.002 
8 8-3 5 all 10:01 00:00 0.000 
8 8-4 1 all 06:29 00:00 0.000 
9 9-1 1 all 07:30 00:00 0.000 
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weight of at least 20 g, preferring animals which had already been trapped and 

marked in the cereal field before. It turned out to be very difficult to get suitable 

animals since the trapping efficiency in the field was very low and the weight of 

most individuals was not high enough. Additionally, captures of marked individuals 

in the field were scarce. This leads to the conclusion that individuals did not often 

enter the field repeatedly, (perhaps among others due to migration). Therefore, also 

individuals caught in the surrounding and not marked were tagged. 

 

Radio-tracking Radio-tracking was used to assess the proportion of time that the species spend 

foraging in the crop (PT) of individual wood mice and common voles. During the 

study, suitable adult individuals of the relevant species (wood mouse and common 

voles) caught in the live traps were equipped with radio collars (PIP3-Ag 317, 

weight 1g and PIP3-Ag 376, weight 2 g, manufactured by Biotrack Ltd, UK). 

Animals were regarded as suitable if the weight of the collar did not exceed 10 % 

of the animal's body mass. During the tracking session each change of location, 

habitat and behaviour together with time and GPS position was recorded. In 

addition, GPS position was taken every 15 to 20 minutes, even if no change was 

noticed. These data allowed to calculate the portion of time an animal spent in a 

specific habitat type (e.g. winter cereal field) and furthermore to calculate the size 

and shape of the total home range at that day. In case a tagged animal was already 

active before tracking started, the PT-calculation was based on the observed active 

period only. However, as only the data relevant for wood mice are used for the 

refined risk assessment, the results for common voles are not provided in more 

detail in this study summary. 

During the tracking sessions, wood mice were tracked from dusk till dawn, i.e. an 

animal was followed nonstop in order to determine its location (habitat used) and 

any behavioural changes. Every change in behaviour and location (GPS position) 

were accurately recorded to the minute. Since the actual behaviour of the tracked 

animal can only rarely be defined, the PT values refer to the potential foraging time 

i.e. the time when an individual is active and the behavior "foraging" cannot be 

excluded. Radio-tracking of wood mice was conducted from September 23th to 

October 23th 2005. 

Home range In addition, the home range was estimated via the Minimum Convex Polygon 

(MCP) method and the Jacobs preference index was calculated. The Jacobs 

preference index compares the habitat use (here the time a wood mouse spent 

potentially foraging in a habitat) with its availability within the animal’s home 

range (here the area of MCP). The index was also calculated for each radio tracked 

wood mouse and every tracking session. However, as home ranges and Jacob 

preference indexes are not used for the refined risk assessment, the results are not 
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B.9.2. RISK ASSESSMENT FOR BIRDS AND OTHER TERRESTRIAL VERTEBRATES 
 
Birds and other terrestrial vertebrates may be exposed to triticonazole by eating contaminated seeds and crop 

seedlings or via secondary poisoning. 

The risk assessment for birds and mammals was conducted according to the EFSA Guidance Document on Risk 

Assessment for Birds and Mammals (EFSA Journal 2009;7(12):1438). 

 

Premis 25 FS is intended to be applied as a fungicidal seed treatment in cereals at a maximum single application 

rate of 12.5 g ai/ha.  

 

B.9.2.1. Risk assessment for birds 
 
With regard to the relevant scenarios small granivorous and small omnivorous birds (see Table B.9.1.2-1) are 

considered as the relevant generic focal species for risk assessment in the category cereals. 

Table 9.2-1: Relevant generic avian focal species for the Tier 1 risk assessment 

Crop 
Growth stage 

(BBCH) 
Generic focal species 

FIR/bw or shortcut 

value 

Cereals 

BBCH 00/spring 

and autumn 
Small granivorous bird 0.3 

seedlings Small omnivorous bird 0.5 x NAR1/5 
1NAR = Nominal loading/application rate of active substance in mg/kg seed. 
 

 

Acute risk assessment for birds: 

The acute risk assessment is based on the endpoints derived from acute toxicity studies with bobwhite quail 

( , 1991a), mallard duck ( , 1991b), grey partridge ( , 1992a) 

and red-legged partridge ( , 1992b). The LD50 for all species was determined to be > 2000 mg 

ai/kg bw. In all acute toxicity tests no mortality was observed. Hence, the LD50 value for risk assessment was 

extrapolated taking into account an extrapolation factor (see table B.9.1.1-1). The acute risk assessment is based 

on a LD50extrapolated of 3776 mg ai/kg bw. 

For the metabolites RPA 406341 an acute oral toxicity study with the northern bobwhite is available (  

 2000a) providing an LD50 ≥ 2250 mg/kg bw. 

Table 9.2-2: Tier 1 acute risk assessment for granivorous birds eating cereal seeds 

Generic focal 

species 

Growth stage 

(BBCH) 
FIR/bw NAR1 DDDA 

LD50 

[mg ai/kg bw] 
TERA 

Small granivorous 

bird 

BBCH 00/ 

spring and autumn 
0.3 50 15 3776 252 

1NAR = Nominal loading/application rate of active substance in mg/kg seed. 
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Generic focal 

species 

Growth stage 

(BBCH) 

Shortcut 

value 
ftwa DDDLT 

NOAEL  

[mg ai/kg 

bw] 

TERLT 

Small omnivorous 

bird  
seedlings 

51 

0.53 

2.65 

19.5 

7.36 

Large herbivorous 

bird3 
32 1.59 12.26 

10.5 x NAR/5 
20.3 x NAR/5 

NAR = Nominal loading/application rate of active substance in mg/kg seed. 
3Large herbivorous birds are referred to in the text but not in the table of the EFSA GD. Therefore large herbivorous bird is 

added here with DDD value used for goose. 
Bold values do not meet the trigger. 
 

 
The TERLT values for large herbivorous and small granivorous birds eating seedlings are above the trigger of 5, 

indicating a low risk for birds. However, the TERLT values for small granivorous birds eating seeds are below the 

trigger of 5 for long-term exposure, indicating a high risk for birds from the use of the product. Therefore further 

refinement is required.  

 

Higher tier long-term risk assessment for birds 

Two degradation studies were provided as confirmatory data in 2009. These studies were conducted to measure 

initial triticonazole residue levels on seeds exposed onto the soil surface and to also measure the residue decline 

on these seeds. For the current application two further degradation studies were provided, measuring the residues 

of the seeds directly from the sowing machinery. 

 

Initial residues on cereal seeds on the soil surface 

During the first approval, the worst case figure obtained from the two studies of rounded 67% was used as a 

correction factor in the risk assessment to cover the Northern and the Southern region of the EU. The RMS asked 

the applicant for justification and further information regarding the loss of active substance between treatment of 

the seeds and sowing. The applicant provided an additional data package. Along with two additional studies 

measuring the residues on the seeds direct from the sowing machinery, the applicant provided literature data 

indicating that increase of moisture content in the seeds leads to a residue decline (or rather dilution) during the 

first hours of sowing when the residue content is related to fresh weight. Based on all available data and 

information and considering several uncertainties, the RMS decided to use the worst case value of all submitted 

studies being 91.88% as correction factor in the risk assessment. 

 
Decline of residues on cereal seeds on the soil surface 

The RMS reanalysed the data set from the confirmatory data using the KinGUI v.2 model in order to check the 

DT50 values and noted that in 3 out of 6 trials the fit to single first order decline was borderline or bad.  

The applicant provided two additional new studies and additionally two documents (Szegedi, 2017a and Szegedi 

2017b) re-calculating the DT50 values based on all the available data, excluding values with bad fit. The 

applicant summarized all values as there was no statistically significant difference between the degradation in 

winter or spring cereal seeds (p = 0.63). The resulting DT50 values are listed in Table 9.2-6. 
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The trials were conducted in UK (England, Scotland), Spain, Germany, Netherlands, Northern France and 

Poland with one Plot at each testing site. Field preparations, pre-sowing activities and the sowing were carried 

out according to GAP. The treated seed was applied to the soil surface using commercial drilling machinery and 

immediately after application specimen of seeds were collected and again 1, 3, 7, 14 and 21 days after 

application. The RMS considers the methods and the study designs comparable and the geographical distribution 

of the trials sufficient to cover the EU.  

 

Table 9.2-6: Dissipation half live of triticonazole on cereal seeds exposed onto the soil surface 

BASF DocID 1) Season Trial Country Kinetic model DT50 [days] 

2006/1015760 Spring 
BA/1 UK SFO 9.7 2) 

BA/2 UK SFO 10.6 
BA/3 UK SFO 4.2 

2007/1016397 Spring 
07/S/13 Spain SFO 6.0 
07/S/14 Spain SFO 7.8 2) 

07/S/15 Spain SFO 7.9 2) 

2017/1000581 Spring 
L160002 Germany SFO 7.2 
L160003 Netherlands SFO 2.1 
L160004 Germany SFO 4.0 

2017/1000582 Autumn/Winter 

L160005 Germany SFO 6.1 
L160006 France (North) SFO 7.9 
L160007 Germany SFO 8.6 
L160008 Poland SFO 6.4 
L160009 UK SFO 3.5 

Geometric mean (n, sample size) 5.5 (11) 
1Field residue study 
2Values excluded from the geometric mean calculation because of bad fit or borderline fit. 
 
With this DT50 of 5.5 and an averaging time of 21 days an ftwa of 0.351 is derived. However, the averaging time 

of 21 days is under debate for seed treatments as the time from sowing to germination usually is shorter, for 

cereals 10 to 14 days can be assumed. Therefore the refined ftwa by using a worst case averaging time of 10 days 

is 0.568 and with an averaging time of 14 days it is 0.470. 

Table 9.2-7: Refined long-term risk assessment for granivorous birds eating cereals seeds*  

Generic focal 

species 

Growth stage 

(BBCH) 
FIR/bw NAR 

Correction 

factor 
ftwa DDDLT 

NOAEL  

[mg ai/kg 

bw] 

TERLT 

Small granivorous 

bird 

BBCH 00/ 

spring and autmn 
0.3 50 0.92 

0.568 7.84 

19.5 

2.49 

0.470 6.486 3.01 

0.351 4.84 4.03 

NAR = Nominal loading/application rate of active substance in mg/kg seed. 
*The averaging time of 21 days is under debate for seed treatments as the time from sowing to germination usually is shorter, 
for cereals 10 to 14 days can be assumed. To enable expert discussion, the risk assessment is presented with using the ftwa 

based on DT50 of 5.5 days and a worst case germination time of 10 days, with a more realistic value of 14 days and with 21 
days as used for spray applications. 
 
 
Focal species 

The study by Moosmayer (2008a) indicates Skylark, Yellowhammer and Chaffinch as focal species from 

literature. The list of focal species can be extended considering the results of a DEFRA study from 2009 
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Focal species 
Growth stage 

(BBCH) 
FIR/bw NAR 

Correction 

factor 
ftwa DDDLT 

NOAEL 

[mg ai/kg 

bw] 

TERLT 

Skylark 

BBCH 00/ 

spring and 

autumn 

0.266 

50 0.92 

0.568 6.95 

19.5 

2.81 

0.470 5.75 3.39 

0.351 4.29 4.55 

Yellowhammer 0.296 

0.568 7.73 2.52 

0.470 6.40 3.05 

0.351 4.78 4.08 

Chaffinch 0.320 

0.568 8.36 2.33 

0.470 6.92 2.82 

0.351 5.17 3.77 

Woodpigeon 0.074 

0.568 1.93 10.1 

0.470 1.60 12.2 

0.351 1.19 16.4 

Rook 0.121 

0.568 3.16 6.17 

0.470 2.62 7.44 

0.351 1.95 10.0 

Carrion Crow 0.110 

0.568 2.87 6.80 

0.470 2.38 8.19 

0.351 1.78 11.0 

Pheasant 0.070 

0.568 1.83 10.7 

0.470 1.51 12.9 

0.351 1.13 17.3 

Linnet 0.354 

0.568 9.25 2.11 

0.470 7.65 2.55 

0.351 5.72 3.41 

NAR = Nominal loading/application rate of active substance in mg/kg seed. 
*The averaging time of 21 days is under debate for seed treatments as the time from sowing to germination usually is shorter, 
for cereals 10 to 14 days can be assumed. To enable expert discussion, the risk assessment is presented with using the ftwa 
based on DT50 of 5.5 days and a worst case germination time of 10 days, with a more realistic value of 14 days and with 21 
days as used for spray applications. 
 

PT-refinement 

The RMS considers the PT values for spring sown cereals and for autumn sown cereals separately. For three of 

the seven identified focal species, skylark, chaffinch and yellowhammer, refined PT values are available. For 

Skylarks in spring sown cereals data from three studies are available (Moosmayer, 2008a, Sadowski et al., 2014a 

and Erni et al., 2017a). All three studies are combined to derive a PT and the data is shown in Table 9.2-10. 

For Yellowhammer and Chaffinch in spring sown cereals data from one study is available (Sadowski et al., 

2014a). The PT for Yellowhammer in spring sown cereals is 0.2. 

For Skylarks in autumn sown cereals data from two studies are available (Barfknecht 2006a and Dittrich & 

Benito 2017a). Both studies are combined to derive a PT and the data is shown in Table 9.2-11. For Chaffinch 

and Yellowhammer in autumn sown cereals data of one study is available (Barfknecht 2006a). For PT 

calculation the consumer only approach is used. 

All studies available were conducted in Germany indicating that the estimated PT values are applicable for the 
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central zone. Please note that the conditions in the northern and southern zone may be different and the refined 

PT may be of limited relevance for those zones. 

Table 9.2-10: PT data for the skylark in freshly drilled spring cereal fields (combined data from 

Moosmayer, 2008a BASF DocID 2008/1097311, Sadowski et al., 2014a BASF DocID 2014/1263159 and 

Erni et al., 2017a BASF DocID 2017/1121782) 

BASF DocID 
Individual 

bird no. 

Tracking 

session 

PT 

session 

(n=65) 

PT 

individual 

bird 

(n=30) 

PT 

individual – 

‘birds caught 

in/by target 

crop’ (n=21) 

PT relevant 

for 

‘consumer’ 

approach 

(n=19) 

Home range 

of individual 

bird 

[ha] 

2008/1097311 1 1 0.0 

0.0 -- 1) -- 9.2 

2008/1097311 1 2 0.0 

2008/1097311 2 1 0.0 

0.0 -- 1) -- 5.9 

2008/1097311 2 2 0.0 

2008/1097311 4 1 0.0 0.0 -- 1) -- 28.3 

2008/1097311 6 1 0.0 0.0 -- 1) -- 17.9 

2008/1097311 7 1 0.0 0.0 -- 1) -- 5.8 

2008/1097311 8 1 0.086 
0.211 0.211 0.211 28.4 

2008/1097311 8 2 0.336 

2008/1097311 9 1 0.0 
0.0 -- 1) -- 6.7 

2008/1097311 9 2 0.0 

2008/1097311 10 1 0.0 
0.0 -- 1) -- 4.7 

2008/1097311 10 2 0.0 

2008/1097311 11 1 0.0 
0.306 0.306 0.306 5.1 

2008/1097311 11 2 0.611 

2008/1097311 12 1 0.283 0.283 0.283 0.283 10.6 

2008/1097311 13 1 0.052 
0.036 0.036 0.036 5.3 

2008/1097311 13 2 0.020 

2014/1263159 43 1 0.0 0.0 0.0 2) - 8.61 

2014/1263159 44 1 0.65 0.65 0.65 0.65 10.48 

2014/1263159 61 1 0.46 0.46 0.46 0.46 7.07 

2014/1263159 62 1 0.41 
0.43 0.43 0.43 6.84 

2014/1263159 62 2 0.45 
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2014/1263159 63 1 0.26 0.26 0.26 0.26 8.55 

2014/1263159 64 1 0.30 0.30 0.30 0.30 4.33 

2014/1263159 65 1 0.83 
0.89 0.89 0.89 5.35 

2014/1263159 65 2 0.95 

2014/1263159 66 1 0.73 0.73 0.73 0.73 2.28 

2014/1263159 67 1 0.92 
0.83 0.83 0.83 37.64 

2014/1263159 67 2 0.74 

2014/1263159 68 1 0.59 0.59 0.59 0.59 3.15 

2014/1263159 70 1 0.47 0.47 0.47 0.47 18.84 

2017/1121782 3 1 0.0 

0.0 0.0 3) - 5.7 2017/1121782 3 2 0.0 

2017/1121782 3 3 0.0 

2017/1121782 8 1 0.975 

0.747 0.747 0.747 8.8 

2017/1121782 8 2 0.943 

2017/1121782 8 3 0.967 

2017/1121782 8 4 0.959 

2017/1121782 8 5 0.937 

2017/1121782 8 6 0.261 

2017/1121782 8 7 0.186 

2017/1121782 10 1 0.696 

0.500 0.500 0.500 27.5 

2017/1121782 10 2 0.585 

2017/1121782 10 3 0.363 

2017/1121782 10 4 0.299 

2017/1121782 10 5 0.558 

2017/1121782 11 1 0.0 

0.021 0.021 0.021 10.1 

2017/1121782 11 2 0.095 

2017/1121782 11 3 0.013 

2017/1121782 11 4 0.0 

2017/1121782 11 5 0.0 

2017/1121782 12 1 0.0 0.0 -- 4) -- 2.0 

2017/1121782 13 1 0.049 0.021 0.021 0.021 10.9 
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2017/1121782 13 2 0.014 

2017/1121782 13 3 0.0 

2017/1121782 13 4 0.041 

2017/1121782 13 5 0.0 

2017/1121782 14 1 0.0 0.0 -- 5) -- 1.0 

2017/1121782 15 1 0.237 

0.419 0.419 0.419 23.3 

2017/1121782 15 2 0.448 

2017/1121782 15 3 0.755 

2017/1121782 15 4 0.345 

2017/1121782 15 5 0.449 

2017/1121782 15 6 0.276 

 
PT ‘all 

birds‘ 

PT ‘birds 

caught in/by 

target crop’ 

PT 

‘consumer’ 

birds 

 N (sample size) 30 21 19 

Arithmetic mean PT 0.27 0.39 0.43 

90th percentile PT 0.73 0.75 0.83 

1The PT value from all birds with PT=0 were excluded from the data set used to derive the PT for the ‘birds caught in/by 
target crop’ because this study (Moosmayer 2008a) was not clearly targeted on newly-sown cereal fields (the target crop) and 
the location of capture was not closely associated to the target crop  
2The PT value from this bird was included in the data set used to derive the PT for the ‘birds caught in/by target crop’ 
because this study focused on the target crop and this individual was captured within 65 meters of the nearest newly-drilled 
field and therefore well within the foraging distance taking account its home range of 8.6 ha.  
3The PT value from this bird was included in the data set used to derive the PT for the ‘birds caught in/by target crop’ 
because in this study focused on the target crop and this individual was captured inside a field of the target crop. 
4The PT value from this bird was excluded from the data set used to derive the PT for the ‘birds caught in/by target crop’ 
because this individual was captured rather far (c. 335 m) from the nearest newly-sown cereal field and due to the relatively 
small size of its territory (2.0 ha), it is unlikely that newly-drilled cereal fields were within its normal foraging area. 
5The PT value from this bird was excluded from the data set used to derive the PT for the ‘birds caught in/by target crop’ 
because this individual was captured rather far (c. 338 m) from the nearest newly-sown cereal field and due to the relatively 
small size of its territory (1.0 ha), it is unlikely that newly-drilled cereal fields were within its normal foraging area. 
 

Table 9.2-11: PT data for the skylark in freshly drilled winter cereal fields and its home range size 

[(combined data from Barfknecht (2006a, BASF DocID 2006/1047473) and Dittrich and Benito (2017a, 

BASF DocID 2016/1234467)] 

BASF DocID 

Individu

al bird 

no. 

Tracking 

session 

PT session 

(n=52) 

PT individual 

bird 

(n=29) 

PT individual 

– ‘birds caught 

in/by target 

crop’ (n=29) 

PT 

relevant 

for 

‘consumer

’ approach 

(n=16) 

Home range 

of individual 

bird 

[ha] 

2006/1047473 2 1 0.0 0.0 0.0 1) -- 32.00 
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2006/1047473 2 2 0.0 

2006/1047473 4 1 0.0 0.0 0.0 1) -- 16.25 

2006/1047473 5 1 0.79 
0.39 0.39 0.39 201.00 

2006/1047473 5 2 0.0 

2006/1047473 7 1 0.0 0.0 0.0 1) -- 15.00 

2006/1047473 8 1 0.0 0.0 0.0 1) -- 5.75 

2006/1047473 9 1 0.0 
0.0 0.0 1) -- 7.19 

2006/1047473 9 2 0.0 

2006/1047473 11 1 0.08 0.08 0.08 0.08 10.13 

2006/1047473 13 1 1.0 1.0 1.0 1.0 182.50 

2016/1234467 A2 S 0.23 

0.54 0.54 0.54 32.46 

2016/1234467 A2 R1 0.69 

2016/1234467 A2 R2 0.74 

2016/1234467 A2 R3 0.45 

2016/1234467 A2 R4 0.57 

2016/1234467 A3 S 0.0 0.0 0.0 2) -- 31.93 

2016/1234467 A4 S 0.0 0.0 0.0 2) -- 0.83 

2016/1234467 A5 S 0.0 0.0 0.0 2) -- 30.54 

2016/1234467 A7 S 0.44 0.44 0.44 0.44 8.09 

2016/1234467 A8 S 0.66 0.66 0.66 0.66 26.27 

2016/1234467 A9 S 0.03 0.03 0.03 0.03 71.03 

2016/1234467 A10 S 0.21 0.21 0.21 0.21 104.23 

2016/1234467 A12 S 0.0 0.0 0.0 2) -- 1.79 

2016/1234467 A13 S 0.0 
0.0 0.0 2) -- 4.48 

2016/1234467 A13 R1 0.0 

2016/1234467 B1 S 0.0 

0.18 0.18 0.18 29.21 2016/1234467 B1 R1 0.0 

2016/1234467 B1 R2 0.32 

2016/1234467 B6 S 0.0 0.0 0.0 2) -- 3.32 

2016/1234467 B7 S 0.16 0.16 0.16 0.16 37.33 

2016/1234467 C1 S 0.0 0.26 0.26 0.26 49.43 
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2016/1234467 C1 R1 0.23 

2016/1234467 C1 R2 0.26 

2016/1234467 C1 R3 0.59 

2016/1234467 C1 R4 0.22 

2016/1234467 C3 S 0.0 0.0 0.0 2) -- 54.62 

2016/1234467 C4 S 0.0 
0.03 0.03 0.03 4.14 

2016/1234467 C4 R1 0.05 

2016/1234467 C5 S 0.26 0.26 0.26 0.26 2.70 

2016/1234467 D1 S 0.0 

0.14 0.14 0.14 13.45 

2016/1234467 D1 R1 0.18 

2016/1234467 D1 R2 0.20 

2016/1234467 D1 R3 0.30 

2016/1234467 D1 R4 0.0 

2016/1234467 D3 S 0.03 

0.01 0.01 0.01 1.86 2016/1234467 D3 R1 0.0 

2016/1234467 D3 R2 0.0 

2016/1234467 E2 S 0.13 

0.24 0.24 0.24 36.87 2016/1234467 E2 R1 0.32 

2016/1234467 E2 R2 0.28 

2016/1234467 E4 S 0.0 0.0 0.0 2) -- 3.71 

 
PT ‘all birds‘ 

PT ‘birds 

caught in/by 

target crop’ 

PT 

‘consumer

’ birds 

 N (sample size) 29 29 16 

Arithmetic mean PT 0.16 0.16 0.28 

90th percentile PT 0.54 0.54 0.76 

1The PT value from this bird was included in the data set used to derive the PT for the ‘birds caught in/by target crop’ 
because this study focused on the target crop and this individual was captured within 10 meters of the nearest newly-
drilled field and therefore well within the foraging distance taking account its home range.  

2The PT value from this bird was included in the data set used to derive the PT for the ‘birds caught in/by target crop’ 
because in this study focused on the target crop and this individual was captured inside a field of the target crop. 

 

Table 9.2-12: Higher tier long-term risk assessment for granivorous focal species in spring cereals 

including PT refinement*  
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Focal species 

Growth 

stage 

(BBCH) 

FIR/bw NAR 
Correction 

factor 
PT ftwa DDDLT 

NOAEL 

[mg ai/kg 

bw] 

TERLT 

Skylark 

BBCH 00/ 

spring and 

autumn 

0.266 

50 0.92 

0.83 

0.568 5.769 

19.5 

3.4 

0.470 4.773 4.1 

0.351 3.822 5.1 

Yellowhammer 0.296 0.20 

0.568 1.547 12.6 

0.470 1.280 15.2 

0.351 0.956 20.4 

Chaffinch 0.320 0.63 

0.568 5.267 3.7 

0.470 4.359 4.5 

0.351 3.255 5.9 

Linnet 0.354 1 

0.568 9.250 2.11 

0.470 7.653 2.55 

0.351 5.716 3.41 

NAR = Nominal loading/application rate of active substance in mg/kg seed. 
*The averaging time of 21 days is under debate for seed treatments as the time from sowing to germination usually is shorter, 
for cereals 10 to 14 days can be assumed. To enable expert discussion, the risk assessment is presented with using the ftwa 
based on DT50 of 5.5 days and a worst case germination time of 10 days, with a more realistic value of 14 days and with 21 
days as used for spray applications. 
 

Table 9.2-13: Higher tier long-term risk assessment for granivorous focal species in winter cereals with PT 

refinement*  

Focal species 

Growth 

stage 

(BBCH) 

FIR/bw NAR 
Correction 

factor 
PT ftwa DDDLT 

NOAEL 

[mg ai/kg 

bw] 

TERLT 

Skylark 

BBCH 00/ 

spring and 

autumn 

0.266 

50 0.92 

0.76 

0.568 5.282 

19.5 

3.7 

0.470 4.371 4.5 

0.351 3.264 6.0 

Yellowhammer 0.296 0.35 

0.568 2.707 7.2 

0.470 2.240 8.7 

0.351 1.673 11.7 

Chaffinch 0.320 0.06 

0.568 0.502 38.8 

0.470 0.415 47 

0.351 0.310 62.9 

Linnet 0.354 1 

0.568 9.25 2.11 

0.470 7.65 2.55 

0.351 5.72 3.41 

NAR = Nominal loading/application rate of active substance in mg/kg seed. 
*The averaging time of 21 days is under debate for seed treatments as the time from sowing to germination usually is shorter, 
for cereals 10 to 14 days can be assumed. To enable expert discussion, the risk assessment is presented with using the ftwa 
based on DT50 of 5.5 days and a worst case germination time of 10 days, with a more realistic value of 14 days and with 21 
days as used for spray applications. 
 

 

Further refinement options and supportive information 

To further support the risk assessment for birds in freshly drilled cereals fields, the applicant summarized 

information which was not used in the current quantitative risk assessment but is provided as qualitative 

additional information below (in italic). 
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Reproductive toxicity endpoint 
 
The chronic toxicity endpoints being used for deriving a combined NOAEL (Table 9.1-1: Toxicity of 

triticonazole to birdsTable 9.1-1) relevant for the initial (Tier 1) risk assessment are derived from avian 

reproduction tests conducted according to OECD guideline 206 “Avian Reproduction Test”. During such 

standard tests, birds are exposed to the test substance for a period of not less than 20 weeks. The resulting 

toxicity endpoint (NOEC) is thus derived from long-term exposure. As exposure through treated spring-sown 

cereal seeds would only last a few weeks, such an endpoint seems less appropriate for use in a higher tier risk 

assessment.  

 

Therefore, based on OECD guideline 206, a modified higher tier avian reproduction test was performed (BASF 

DocID 2008/1023059, evaluated by RMS in the Confirmatory Data Addendum, July 2009, p. 15). The study was 

designed to determine the effect of triticonazole offered via food on the reproduction of the bobwhite quail 

(Colinus virginianus) following an exposure scheme reflecting more closely the realistic exposure pattern of 

treated cereals seeds sown in spring (Figure 9.2-1).  

 
The test design comprised an acclimation period of 3 weeks, followed by a pre-egg laying period of 2 weeks, and 

an egg-laying period of 8 weeks (test layout in diagram below). During the pre-egg laying period and the first 2 

weeks of the egg-laying period, i.e. for 4 subsequent weeks, the birds were offered diet with the test substance ad 

libitum at dose levels of 0 (control), 300 and 500 mg ai/kg diet. 

 

Figure 9.2-1: Exposure scheme reflecting more closely the realistic exposure pattern of treated cereals 

seeds sown in spring 

 
 

Acclimation 
period 

Pre-egg 
laying 
(2 weeks) 

     Egg-laying period (8 weeks) 

Week  –3     –2       –1      1       2      3      4      5      6     7      8      9     10      

   
Exposure 

 ↑ 
Sacrifice 

 
 
Laid eggs were collected, incubated and hatched. The offspring (F1-generation) were raised for 2 weeks during 

all 8 weeks of the egg-laying period. 

 

As a result, in the parent generation, no test substance-related effects on mortality and birds’ health could be 

detected. The food consumption of the 500 mg ai/kg group was slightly reduced during the exposure period (-

11%). However, this did not result in a marked effect on the body weight development. 

 

The findings for effects on reproduction were the following: 

In the 300 mg ai/kg diet group, no biologically relevant test substance-related effects were observed. 

In the 500 mg ai/kg diet group, the number of the 14-day surviving chicks hatched was statistically significantly 

reduced during the egg-laying weeks of the exposure period. The number of 14-day surviving chicks per hen was 
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406203 it is 3.5 (Cowlyn, 2014e). Therefore a risk assessment for earthworm to earthworm-eating birds and from 

fish to fish-eating birds is required. For all other metabolites the log Pow is < 3 (For details please also refer to 

B.9 - CA). 

 
Food chain from earthworm to earthworm-eating birds 
 

The risk to earthworm-eating birds from bioaccumulation of triticonazole is calculated with the following 

The risk to earthworm-eating birds from bioaccumulation of triticonazole is calculated with the following 

equations in accordance with the EFSA Guidance (2009). 

The risk of RPA 406203 can be considered low as the Z-isomer only is formed under irradiation. Therefore 

earthworms are not likely to be exposed to RPA 406203. 

 

Calculation of the PECworm for earthworm-eating birds: 

BCF = (0.84 + 0.012 * KOW) / (fOC * KOC) 

PECworm = PECsoil * BCF 

 

Where: 

PECworm  Predicted concentration in earthworms [mg/kg]  

PECsoil  Initial PECsoil in soil [mg/kg soil dw] 

BCF   Bioconcentration factor in earthworms 

KOW   Octanol/water partition coefficient 

FOC   Organic carbon content of soil, default = 0.02  

KOC   Organic carbon adsorption coefficient 

 

The factor of 1.05 is used to convert the residues in worms to a daily dose based on a bird of 100 g eating 104.6 

g worms per day, according to EFSA. 

The risk assessment was performed for the single application of 12.5 kg ai/ha. 

 

Table 9.2-15: Parameters and calculations for the assessment of the long-term risk to earthworm-eating 

birds  

Parameter Triticonazole/cereal seeds 

NOAELlong-term [mg ai/kg bw/d] 19.5 

Koc (Organic carbon adsorption coefficient) 290* 

Kow (Octanol water partition coefficient) 1995 

foc (Organic carbon content of soil) default value: 0.02 

PECsoil 21d twa accu [mg ai/kg] 0.1863 

BCFworm 4.27 

PECworm [mg ai/kg] 0.796 

Daily dose [mg ai/kg bw/d] 0.836 

TER 23 

Trigger 5 

*As the adsorption is pH-dependent no geomean was calculated and the worst case Koc was used. 
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The TER-value following use according to the GAP is above the trigger of 5 for long-term risk, indicating that 

the use of triticonazole poses a low risk to earthworm-eating birds. 

 

Food chain from fish to fish-eating birds 
 
The risk to fish-eating birds from bioaccumulation of triticonazole is calculated with the following equations in 

accordance with EFSA Guidance (2009):  

No toxicological endpoint for RPA 406203 is available therefore as a worst case a 10-fold higher toxicity than the 

parent is assumed. 

Calculation of the Daily Dietary Dose (DDD) for fish-eating birds: 

PECfish = PECsw * BCF 

 

Where: 

PECfish  Predicted concentration in fish [mg/kg] 

PECsw  PEC in surface water [mg/L]  

BCF  Bioconcentration factor in fish 

 

The factor of 0.159 is used to convert the residues in fish to a daily dose based on a bird of 1000 g eating 159 g 

per day, according to EFSA. 

The risk assessment is based on the use according to GAP for which the highest initial PECsw at FOCUS Step 1 

was calculated as 0.0031 mg ai/L for triticonazole and 0.002 mg/L for RPA 406203. The initial PEC was used 

instead of the 21 days twa as it represents a worst-case.  

 

Table 9.2-16: Parameters and calculations for the assessment of the long-term risk to fish-eating birds  

Parameter Triticonazole/ cereal seeds RPA 406203 

NOELlong-term [mg ai/kg bw/d] 19.5 1.95 

PECwater (initial, FOCUS step 1) [mg 

ai/L] 
0.0031 0.002 

BCFfish 72.55 72.55 

PECfish [mg ai/kg] 0.226 0.145 

Daily dose [mg ai/kg bw/d] 0.036 0.023 

TER 542 84.78 

Trigger 5 5 

 

The TER-value following use according to the GAP is above the long-term trigger of 5, indicating that the use of 

triticonazole poses a low risk to fish-eating birds. 

 

Biomagnification in terrestrial food chains  
 

Based on the results of the livestock metabolism study in lactating goat (radioactivity associated with edible 

portions, milk and tissues, accounted for ≤ 1% of the administered dose), the ADME studies with rats and a 
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bioaccumulation study in fish demonstrate that triticonazole has a low potential to bioaccumulate and 

biomagnify in vertebrates (please also refer to sections B6 and B7 ).  

 

Proportion of active substance LD50 per 100 items and per gram of items 

 

Table 9.2-17: Proportion of the LD50 birds are ingesting via uptake of one gram cereal seeds treated with 

triticonazole 

Species 
LD50 

[mg ai/kg b.w.] 

Bird weight 1) 

[g/bird] 
LD50 [mg ai/bird] 

Proportion of 

LD50 per 100 

treated kernels 3) 

[% of LD50] 

Proportion of 

LD50 per 1 g seed 
4) [% of LD50] 

Bobwhite quail 
(Colinus virginianus) 

3776 202 763 0.014 – 0.042 0.007 

Grey partridge 
(Perdix perdix) 

3776 381 1439 0.007 – 0.022 0.003 

Red-legged partridge 
(Alectoris rufa) 

3776 468 1767 0.006 – 0.018 0.003 

1)Mean initial body weight at the start of the pre-treatment period as reported in the respective acute toxicity study. 
3)Proportion of LD50 Bird consumed per 100 treated particles = 100* (Amount of ai per 1 seed * 100 seeds / LD50 Bird); based 
on an amount of 0.00105 – 0.0032 mg ai / 1 cereal seed. Thousand grain weight (TGW) of 21-64 g for winter wheat weight 
was used to calculate the amount of ai for one seed. 
4)Proportion of LD50 Bird consumed per 1 g seed = 100* (Nominal Seed Load per 1 g seeds / LD50); based on a nominal seed 
load of 0.05 mg / 1 g cereal seeds 

 

Acceptance of treated seeds (palatability testing) 

Two studies on avoidance of seeds treated with triticonazole were evaluated in the first approval process. One 

study with Grey partridges in captivity feeding on wheat seeds treated with a formulation containing 200 g 

tritconazle/L and a study with Norther bobwhite feeding on barley seeds treated with EXP80472B, which is 

identical to BAS 595 01 F, containing 25 g/l triticonazole. The results were not fully unambiguous. The studies 

were not re-evaluated, the references are given above. 

 

 

Overall conclusion for the risk assessment for birds 

The acute risk for birds due to exposure of triticonazole in spring and winter cereal fields was assessed as low at 

tier 1. For long-term exposure no low risk can be concluded at a tier 1 for granivorous birds feeding on freshly 

drilled treated seeds and a refined risk assessment is required. Seven focal species were identified for pre-

emergence cereal fields. These are skylark, yellowhammer, chaffinch, wood pigeon, rook, carrion crow and 

pheasant. Additionally the linnet is discussed as a potential focal species representing small granivorous birds 

(for detailed information, please refer to B.9.2.1 Risk assessment for birds - Focal species). For this species no 

refinement is available but an argumentation by the applicant why it should not be considered as a focal species 

(Subject to peer review). For the bigger of the focal species, wood pigeon, rook, carrion crow and pheasant, a 

low long-term risk is indicated. Refined residues on seeds and PT-refinement lead to a low risk for the 

yellowhammer in spring and winter cereals and for the chaffinch in winter cereals. For the chaffinch a low risk 

in spring cereals is only possible by using a best case germination time of 21 days. For the skylark a low risk in 

both, spring and winter cereals, is only possible by using a best case germination time of 21 days. 



Triticonazole Volume 3 – B.9 (PPP) – Premis 25 FS   

  

 

96 

Further refinement options and supportive additional information was provided by the applicant. Taking into 

account that the long-term toxicity endpoint for birds may be conservative and using the endpoint estimated in 

the modified exposure study would lead to a low risk (to be discussed during the peer review or an expert-

meeting). Furthermore a refined PD for skylarks is available, which could be used in a weight of evidence 

approach considering that the TERLT without PD refinement is between 3.2 and 5.1 (depending on the 

germination time used) in spring cereals and between 3.7 and 6.0 (depending on the germination time used) in 

winter cereals. For chaffinches a de-husking behaviour can be assumed in a weight of evidence approach 

considering that the TERLT without de-husking is between 3.7 and 5.9 (depending on the germination time used).  

It should be noted, that the studies for PD and PT refinement have all been conducted in Germany. Therefore it 

is not ascertained that these refinement options account for other than the central zones. The risk for secondary 

poisoning and biomagnification is low. 

 

 

B.9.2.2. Risk assessment for mammals 
With regard to the relevant scenarios small omnivorous mammals (see Table B.9.1.3-1) is considered as the 

relevant generic focal species for risk assessment in the category cereals. 

Table 9.2-18: Relevant generic mammalian focal species for the Tier 1 risk assessment 

Crop 
Growth stage 

(BBCH) 
Generic focal species 

FIR/bw or 

shortcut value 

Cereals 

BBCH 00/spring 

and autumn 
Small omnivorous mammal 0.24 

seedlings Small omnivorous mammal 0.24 x NAR1/5 
1NAR = Nominal loading/application rate of active substance in mg/kg seed. 
 

 

Acute risk assessment for mammals: 

The acute risk assessment is based on the endpoint derived from an acute toxicity study with rat ( , 

1990). The LD50 was determined to be > 2000 mg ai/kg bw. No mortality was observed at this dose.  

Table 9.2-19: Tier 1 acute risk assessment for omnivorous mammals eating cereals seeds 

Generic focal 

species 

Growth stage 

(BBCH) 
FIR/bw NAR1 DDDA 

LD50  

[mg ai/kg bw] 
TERA 

Small omnivorous 

mammal 

BBCH 00/ 

spring and autmn 
0.24 50 12 > 2000 > 167 

1NAR = Nominal loading/application rate of active substance in mg/kg seed. 

 

Table 9.2-20: Tier 1 acute risk assessment for omnivorous mammals eating cereal seedlings 

Generic focal 

species 

Growth stage 

(BBCH) 

Shortcut 

value 

LD50  

[mg ai/kg 

bw] 

TERA 

Small omnivorous 

mammal 
seedlings 2.41 > 2000 > 834 
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Generic focal 

species 

Growth stage 

(BBCH) 

Shortcut 

value 

LD50  

[mg ai/kg 

bw] 

TERA 

Large herbivorous 

mammala 
42 > 500 

10.24 x NAR/5 
20.4 x NAR/5 

NAR = Nominal loading/application rate of active substance in mg/kg seed. 
aLarge herbivorous mammals are referred to in the text but not in the table of the EFSA GD. Therefore large herbivorous 
mammal is added here with DDD value used for rabbit. 
 

All TERA values are above the trigger of 10 for acute exposure, indicating low risk to mammals from the use of 

the product. 

 

Long-term risk assessment for mammals: 

 

Table 9.2-21: Tier 1 long-term risk assessment for omnivorous mammals eating cereals seeds  

Generic focal 

species 

Growth stage 

(BBCH) 
FIR/bw NAR ftwa

2 DDDLT 
NOAEL  

[mg ai/kg bw] 
TERLT 

Small omnivorous 

mammal 

BBCH 00/ 

spring and autumn 
0.24 50 

0.72 8.64 

25 

2.89 

0.64 7.68 3.26 

0.53 6.36 3.93 
10.24 x NAR/5 

NAR = Nominal loading/application rate of active substance in mg/kg seed. 
2The averaging time of 21 days is under debate for seed treatments as the time from sowing to germination usually is shorter, 

for cereals 10 to 14 days can be assumed. To enable expert discussion, the risk assessment is presented with a worst case of 

10 days, with a more realistic value of 14 days and with 21 days as used for spray applications. 
 

The RMS is of the opinion that the value used for the averaging time should be subject to peer-review as it is not 

fully clear which averaging time should be used for seed treatments in general. 

 

Table 9.2-22: Tier 1 long-term risk assessment for omnivorous mammals eating cereal seedlings 

Generic focal 

species 

Growth stage 

(BBCH) 

Shortcut 

value1 
ftwa DDDLT 

NOAEL  

[mg ai/kg 

bw] 

TERLT 

Small omnivorous 

mammal  
seedlings 

2.4 

0.53 

1.27 

25 

19.7 

Large herbivorous 

mammal 
4 2.12 11.7 

10.24 x NAR/5 
20.4 x NAR/5 

NAR = Nominal loading/application rate of active substance in mg/kg seed. 
 

The TERLT values for small omnivorous and large herbivorous mammals eating seedlings are above the trigger 

of 5 for long-term exposure, indicating a low risk to mammals. However, the TERLT values for small 

omnivorous mammals eating seeds are below the trigger of 5 for long-term exposure, indicating high risk to 
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mammals from the use of the product. Therefore further refinement is required. 

 

Higher tier long-term risk assessment for mammals eating seeds 

 

Two degradation studies were provided as confirmatory data in 2009. These studies were conducted to measure 

initial triticonazole residue levels on seeds exposed onto the soil surface and to also measure the residue decline 

on these seeds. For the current application two further degradation studies were provided, measuring the residues 

of the seeds directly from the sowing machinery. 

 

Initial residues on cereal seeds on the soil surface 

During the first approval, the worst case figure obtained from the two studies of rounded 67% was used as a 

correction factor in the risk assessment to cover the Northern and the Southern region of the EU. The RMS asked 

the applicant for justification and further information regarding the loss of active substance between treatment of 

the seeds and sowing. The applicant provided an additional data package. Along with two additional studies 

measuring the residues on the seeds direct from the sowing machinery, the applicant provided literature data 

indicating that increase of moisture content in the seeds leads to a residue decline (or rather dilution) during the 

first hours of sowing when the residue content is related to fresh weight. Based on all available data and 

information and considering several uncertainties, the RMS decided to use the worst case value of all submitted 

studies being 91.88% as correction factor in the risk assessment. 

 

Decline of residues on cereal seeds on the soil surface 

The RMS reanalysed the data set from the confirmatory data using the KinGUI v.2 model in order to check the 

DT50 values and noted that in 3 out of 6 trials the fit to single first order decline was borderline or bad.  

The applicant provided two additional new studies and additionally two documents (Szegedi, 2017a and Szegedi 

2017b) re-calculating the DT50 values based on all the available data, excluding values with bad fit. The 

applicant summarized all values as there was no statistically significant difference between the degradation in 

winter or spring cereal seeds (p = 0.63). The resulting DT50 values are listed in Table 9.2-23. 

The trials were conducted in UK (England, Scotland), Spain, Germany, Netherlands, Northern France and 

Poland with one Plot at each testing site. Field preparations, pre-sowing activities and the sowing were carried 

out according to GAP. The treated seed was applied to the soil surface using commercial drilling machinery and 

immediately after application specimen of seeds were collected and again 1, 3, 7, 14 and 21 days after 

application. The RMS considers the methods and the study designs comparable and the geographical distribution 

of the trials sufficient to cover the EU. 

Table 9.2-23: Dissipation half live of triticonazole on cereal seeds exposed onto the soil surface 

BASF DocID 1) Season Trial Country Kinetic model DT50 [days] 

2006/1015760 Spring 
BA/1 UK SFO 9.7 2) 

BA/2 UK SFO 10.6 
BA/3 UK SFO 4.2 

2007/1016397 Spring 
07/S/13 Spain SFO 6.0 
07/S/14 Spain SFO 7.8 2) 

07/S/15 Spain SFO 7.9 2) 

2017/1000581 Spring 
L160002 Germany SFO 7.2 
L160003 Netherlands SFO 2.1 



Triticonazole Volume 3 – B.9 (PPP) – Premis 25 FS   

  

 

99 

L160004 Germany SFO 4.0 

2017/1000582 Autumn/Winter 

L160005 Germany SFO 6.1 
L160006 France (North) SFO 7.9 
L160007 Germany SFO 8.6 
L160008 Poland SFO 6.4 
L160009 UK SFO 3.5 

Geometric mean (n, sample size) 5.5 (11) 
1Field residue study 
2Values excluded from the geometric mean calculation because of bad fit and borderline fit, respectively. 
 
With this DT50 and an averaging time of 21 days an ftwa of 0.351 can be derived. However, the averaging time of 

21 days is under debate for seed treatments as the time from sowing to germination usually is shorter, for cereals 

10 to 14 days can be assumed. Therefore the refined ftwa by using a worst case averaging time of 10 days is 0.568 

and with an averaging time of 14 days it is 0.470. 

 

Table 9.2-24: Higher tier long-term risk assessment for omnivorous mammals eating cereals seeds*  

Generic focal 

species 

Growth stage 

(BBCH) 
FIR/bw NAR 

Correction 

factor 
ftwa DDDLT 

NOAEL  

[mg ai/kg bw] 
TERLT 

Small 

omnivorous 

mammal 

BBCH 00/ 

spring and 

autumn 

0.24 50 0.92 

0.568 6.271 

25 

3.99 

0.470 5.189 4.82 

0.351 3.875 6.45 
NAR = Nominal loading/application rate of active substance in mg/kg seed. 
*The averaging time of 21 days is under debate for seed treatments as the time from sowing to germination usually is shorter, 
for cereals 10 to 14 days can be assumed. To enable expert discussion, the risk assessment is presented with using the ftwa 

based on DT50 of 5.5 days and a worst case germination time of 10 days, with a more realistic value of 14 days and with 21 
days as used for spray applications. 
 

Focal species 

In the Tier 1 risk assessment for treated seeds according to EFSA/2009/1438 the omnivorous mouse scenario is 

considered as mammalian generic indicator species for seed treatment uses. The representative species for this 

scenario, the wood mouse (Apodemus sylvaticus), is in fact a typical small mammal species, widespread in 

Europe and common in agricultural land and will be considered for the refined risk assessment as well. 

 

PD-refinement 

Data sources for refinement of PD from open scientific literature on wood mouse diet composition in arable 

land, i.e. the work from Pelz (1989) and Green (1979) are considered. 

 

According to the work by Pelz (1989) and Green (1979), arable land-dwelling wood mice can be clearly 

characterized as omnivorous animals. Hence, although cereal seeds may form an important part of the diet, other 

feed items like arthropods, plant leaves, earthworms and weed seeds always contribute significantly to the diet of 

the wood mouse. Consequently, regarding the refined long-term risk assessment, the assumption of PD = 1 

(exclusive feeding on treated cereal seeds over a prolonged period of time) is considered as an over conservative 

approach. 

 

The Notifier proposed to estimate the diet composition of wood mice in arable land based on the two 

publications by Pelz (1989) and Green (1979) at the time of cereals sowings in spring (February - April) and 
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autumn (September - November).  

The RMS agrees to use results from these two studies but emphasises the following uncertainties: 

- In both studies only winter cereal fields were observed, spring cereal fields were not considered 

- According to the Birds and Mammals GD EFSA/2009/1438 the conservative assumption of taking only treated 

seed should be retained unless there is specific data on the foods taken on relevant fields as the intake of crop 

seed for animals feeding on newly drilled fields may be underestimated when assumed that food obtained on 

treated fields follows the same dietary composition as measured for the general population in all habitats. The 

study of Pelz (1989) intended to estimate aspects of damage to sugar beet seeds by Apodemus sylvaticus. The 

publication does not clearly state how many mice were caught in the cereal fields of the region.  

- The provided publication by Pelz (1989) does not contain tables or raw data. It only provides a figure 

representing the diet of wood mice on arable farmland via analysis of stomach contents (pooled data for several 

years). Therefore the numbers taken from this publication may be inexact. 

-The studies were conducted in Germany and UK, respectively; therefore it is unclear if the values are suitable 

for other regions of Europe as well. 

 

To cover all these uncertainties the mean PD of the worst-case values of both studies over the whole year is used 

in the risk assessment. Therefore the PD is 0.5. 

 

Table 9.2-25: Diet composition of the wood mouse in arable land in Germany according to Pelz (1989) 

Month Habitat / Country Food item % diet [vol%] Reference 

January 

Arable land 

(sugar beet, 

wheat, barley) 

DE 

Cereal grain 

533 

Pelz 1989 

February 28 1 

March 23 1 

April 5 2 

September 33 2 

October 30 1 

November 40 1 

December   403  
1Values estimated from Figure 3.3 in Pelz (1989) by the notifier 
2Values estimated from Figure 3.3 in Pelz (1989) by Swedish competent authorities (KEMI) (Anonymous 2006) 
3Values estimated from Figure 3.3 in Pelz (1989) by the RMS 

 

Table 9.2-26: Diet composition of the wood mouse in arable land in the UK according to Green (1979) 

Time period Habitat / Country Food item % diet [vol%] Reference 

Sep-Dec 

Winter wheat (UK) 
Cereal  

endosperm 

60 

Green 1979 

Jan-Mar 55 
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Time period Habitat / Country Food item % diet [vol%] Reference 

Apr-Jun 6 
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equations in accordance with the EFSA Guidance (2009). 

The risk of RPA 406203 can be considered low as the Z-isomer only is formed under irradiation. Therefore 

earthworms are not likely to be exposed to RPA 406203. 

 

Calculation of the PECworm for earthworm-eating mammals: 

BCF = (0.84 + 0.012 * KOW) / (fOC * KOC) 

PECworm = PECsoil * BCF 

 

Where: 

PECworm  Predicted concentration in earthworms [mg/kg]  

PECsoil  Initial PECsoil in soil [mg/kg soil dw] 

BCF   Bioconcentration factor in earthworms 

KOW   Octanol/water partition coefficient 

FOC   Organic carbon content of soil, default = 0.02  

KOC   Organic carbon adsorption coefficient 

 

The factor of 1.28 is used to convert the residues in worms to a daily dose based on a mammal of 10 g eating 

12.8 g worms per day, according to EFSA. 

The risk assessment was performed for the single application of 12.5 kg ai/ha. 

 

Table 9.2-30: Parameters and calculations for the assessment of the long-term risk to earthworm-eating 

mammals  

Parameter Triticonazole/cereal seeds 

NOAELlong-term [mg ai/kg bw/d] 25 

Koc (Organic carbon adsorption coefficient) 290* 

Kow (Octanol water partition coefficient) 1995 

foc (Organic carbon content of soil) default value: 0.02 

PECsoil 21d twa accu [mg ai/kg] 0.1863 

BCFworm 4.27 

PECworm [mg ai/kg] 0.796 

Daily dose [mg ai/kg bw/d] 1.019 

TER 24 

Trigger 5 

*As the adsorption is pH-dependent no geomean was calculated and the worst case Koc was used. 
 

The TER-value following use according to the GAP is above the trigger of 5 for long-term risk, indicating that 

the use of triticonazole poses a low risk to earthworm-eating mammals. 

 

Food chain from fish to fish-eating mammals 
 
The risk to fish-eating mammals from bioaccumulation of triticonazole is calculated with the following 

equations in accordance with EFSA Guidance (2009):  
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No toxicological endpoint for RPA 406203 is available therefore as a worst case a 10-fold higher toxicity than the 

parent is assumed. 

 

Calculation of the Daily Dietary Dose (DDD) for fish-eating mammals: 

PECfish = PECsw * BCF 

 

Where: 

PECfish  Predicted concentration in fish [mg/kg] 

PECsw  PEC in surface water [mg/L]  

BCF  Bioconcentration factor in fish 

 

The factor of 0.142 is used to convert the residues in fish to a daily dose based on a mammal of 3000 g eating 

425 g per day, according to EFSA. 

The risk assessment is based on the use according to GAP for which the highest initial PECsw at FOCUS Step 1 

was calculated as 0.0031 mg ai/L for triticonazole and 0.002 mg/L for RPA 406203. The initial PEC was used 

instead of the 21 days twa as it represents a worst-case. The initial PEC was used instead of the 21 days twa as it 

represents a worst-case.  

 

Table 9.2-31: Parameters and calculations for the assessment of the long-term risk to fish-eating mammals  

Parameter Triticonazole/ cereal seeds RPA 

NOELlong-term [mg ai/kg bw/d] 25 2.5 

PECwater (initial, FOCUS step 1) 

[mg ai/L] 
0.0031 0.002 

BCFfish 72.55 72.55 

PECfish [mg ai/kg] 0.226 0.145 

Daily dose [mg ai/kg bw/d] 0.032 0.021 

TER 781 119 

Trigger 5 5 

 

The TER-value following use according to the GAP is above the long-term trigger of 5, indicating that the use of 

triticonazole poses a low risk to fish-eating mammals. 

 

Biomagnification in terrestrial food chains  
 

Based on the results of the livestock metabolism study in lactating goat (radioactivity associated with edible 

portions, milk and tissues, accounted for ≤ 1% of the administered dose), the ADME studies with rats and a 

bioaccumulation study in fish demonstrate that triticonazole has a low potential to bioaccumulate and 

biomagnify in vertebrates (please also refer to sections B6 and B7 ).  

 

 
Overall conclusion for the risk assessment for mammals 
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The acute risk for mammals due to exposure of triticonazole in spring and winter cereal fields was assessed as 

low at tier 1. For long-term exposure no low risk could be concluded at a tier 1 for small omnivorous mammals 

feeding on freshly drilled treated seeds and a refined risk assessment is required. The wood mouse is considered 

to be the focal species for pre-emergence cereal fields. Risk assessment with refined residues on the seed and a 

refined PD for the wood mouse indicate an acceptable long-term risk. Further refinement options and supportive 

additional information was provided by the applicant. A refined PT for wood mice is available as supporting 

information. 

It has to be noted, that the studies for PD (a worst case value was used for the refinement, which may cover all 

zones) and PT refinement have all been conducted in Germany. Therefore it is not ascertained that these 

refinement options account for other than the central zones. The risk for secondary poisoning and 

biomagnification is low. 
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concentrations. Results and the calculation of LC50 values were based on nominal concentrations. No 

immobilised animals were observed in the control and at concentrations up to 32 mg/l. All animals were 

immobilised at a concentration of 100 mg/l after 48 h. The concentrations of 32, 56 and 100 mg/l appeared as 

cloudy white dispersions and oily slick was observed at the surface of the test media. As the measured test 

concentrations of EXP 10642A were based on the detection of ai (triticonazole) and the deviation of measured 

concentrations from nominal concentrations was moderate after 48 h, it can be concluded that the ai was not 

trapped in the oily slick. No daphnids were observed to be caught in this oily fraction. 

Assessment: The 48 h EC50 of EXP 10642A was 69 mg/l (95 % confidence limits were 63 – 76 mg/l) and the 48 h 

NOEC was 32 mg/l. The composition of the tested formulation was not identical to the formulation EXP80472B 

(Premis 25 FS). 

 

 

Mead C., Mullee D.M., 1999a – EXP 10642A: Alfal inhibition test 

Document no.: C020489 

Test guideline: OECD 201/ EEC, C3 

GLP: yes 

Material and methods:  

Following a preliminary range finding study, Scenedesmus subspicatus was exposed to an aqueous dispersion of 

EXP 10642A at concentrations of 6.25, 12.5, 25, 50 and 100 mg/l for 72 h under static conditions. The content of 

ai in the formulation was 9.95 g/l. At initiation of the study the cell density was 4.68 x 105 cells per ml. Samples 

were taken at 0, 24, 48 and 72 h and the cell densities determined by using a haemocytometer and a light 

microscope. Three replicates per concentration and control were incubated at 24 ± 1 °C under continuous 

illumination at 7000 lux and constantly shaken at 100 rpm for 72 hours.  

Findings:  

Measured concentrations were 95 to 100 % of nominal at the beginning of test and ranged between 75 and 102 

% of nominal concentrations after 72 h. Two measured test concentrations were below 80 % of the respective 

nominal concentrations. Nevertheless calculations and results were based on nominal concentrations because 

the authors explained the two low values with analytical/sampling variation, as it was shown that the active 

ingredient was stable over 72 h. The pH value rose from 7.4 at test initiation to 8.9 after 72 h. The rise in pH can 

be attributed to the photosynthetic activity of the algae. The cell density in the control rose from 9.45 x 103 at 

test initiation to 4.8 x 105 after 72 h. Both, the growth and biomass of Scenedesmus subspicatus were affected by 

the presence of EXP 10642A. After 72 h the mean cell density was 2.94 x 105 at a concentration of 50 mg/l and 

4.45 x 103at a concentration of 100 mg/l. The corresponding inhibition of growth (area under curve) was 44 and 

100 %, respectively, compared to the control. At nominal concentrations of 12.5 and 25 mg/l the inhibition of 

growth was 4 and 12 %, respectively. The test concentration of 6.25 mg/l led to no inhibition of growth. 

Assessment: The EbC50 (72 h) = 57 mg EXP 10642A/l (95 % confidence limits = 49 – 67 mg/l), ErC50 = 86 mg 

EXP 10642A /l 

Comment: Other than stated by the authors of the study, the rise in pH values was higher than indicated in the 

OECD guideline 201, which suggests a deviation of pH values of less than one unit during the test. However, the 

rise in pH is assumed to have no influence on the results of the study because the ai was hydrolytically stable up 
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Test organism 
Test 

condition 
Time Endpoint 

Test 

conc. 
NOEC [mg/L] 

ECx/LCx 

[mg/L] 
Reference 

Fathead minnow through n/Growth 

Pimephales promelas 

Fathead minnow 

Flow-

through 
FFLC 

Reproductio

n/ 

Growth 

mm 0.0473 - 
 

2012a 

Pimephales promelas 

Fathead minnow 

Flow-

through 

ELS 

(34 d) 

Mortality/ 

Growth 
n < 0.024 

EC10 length = 

0.156 

EC20 length = 

0.282 

EC50 length = 

0.777 

EC10 dry weight = 

0.037 

EC20 dry weight = 

0.077 

EC50 dry weight = 

0.239 

  

1998b 

Pimephales promelas 

Fathead minnow 

Flow-

through 

ELS 

(34 d) 

Mortality/ 

Growth 
n 0.021 - 

  

1998c 

Cyprinodon 

variegatus 

Sheepshead minnow 

Flow-

through 

ELS 

(34 d) 

Mortality/ 

Growth 
mm 0.12 - 

 

M.A., 2006a 

Aquatic invertebrates 

Daphnia magna 

Waterflea 
Static 48 h Immobility n 1.8 EC50 = 7.85 

Douglas, 

M.T., Halls, 

R.W.S., 

Macdonald, 

I.A. 1990b 

Mysidopsis bahia 

(Americamysis bahia) 

Mysid shrimp 

Flow-

through 
96 h Immobility mm 1 LC50 =1.9 

Sousa, J.V., 

1998d 

Crassostrea virginica 

Eastern oyster 

Flow-

through 
96 h 

Mortality/ 

Shell 

growth  

mm 1.4 LC50 = 8.9 
Dionne, E, 

1998a 

Daphnia magna 

Waterflea 

Semi-

static 
21 d 

Survival 

Reproductio

n 

mm NOAEC = 0.19 EC50 > 3  
Putt, E., 

2006a 

Daphnia magna 

Waterflea 

Semi-

static 
21 d 

Survival/ 

Reproductio

n/Growth 

mm 0.11 EC50 > 3.5 
Urann, K, 

2012a 

Americamysis bahia 

Mysid shrimp 

Flow-

through 
28 d 

Survival  

Reproductio

n 

mm 0.041 LC50 > 0.32 
Putt, E., 

2006b 

Sediment dwelling organisms 

Chironomus riparius 

Midge 
Static 26 d 

Emergence/ 

Developme

nt 

imm 0.777 EC50 > 0.777 

Van der Kolk, 

J.,  

1998a 
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Test organism 
Test 

condition 
Time Endpoint 

Test 

conc. 
NOEC [mg/L] 

ECx/LCx 

[mg/L] 
Reference 

Algae 

Pseudokirchneriella 

subcapitata 

Green algae 

Static 72 h 
Growth rate 

Yield 
n NOEC = 1.0 

ErC50 > 10 

EyC50 > 10 

Seeland-

Fremer, A., 

Wydra, V., 

2014a 

Skeletonema 

costatum 

Saltwater diatom 

Static 

72 h 
Growth rate 

Biomass 
n - 

ErC10 = 0.25 

ErC20 = 0.31 

ErC50 = 0.46 

EyC10 = 0.23 

EyC20 = 0.33 

EyC50 = 0.22 Hoberg, J.R.,  

1998eb 

120 h 
Growth rate 

Biomass 
n 0.031 

ErC10 = 0.24 

ErC20 = 0.33 

ErC50 = 0.58 

EyC10 = 0.25 

EyC20 = 0.28 

EyC50 = 0.34 

Aquatic macrophytes 

No valid studies provided 

Bioconcentration fishc 

Lepomis 

macrochirus 

Bluegill sunfish 

BCFKwhole fish 72.55 

BCFKinedible fish 114.86 

BCFKedible fish 9.2 
Bold values are used for the risk assessment 
n…nominal, mm…mean measured, imm…initially mean measured 
avalidity of the study is questionable, for details please refer to the commenting box of the study summary. 
bnot valid according to OECD 201 as coefficient of variation for section-by-section specific growth rates is 60%, but valid 

according OCSPP 850.4500. 
cthe results of the study indicate some uncertainties as the bioconcentration factor seems to first decrease and than increase 

again. Furthermore some information is missing in the study report (lipid content of fish, TOC, testing of a second 

concentration). However, even if the validity of the study is questionable, the results have been used to be able to do a risk 

assessment. 
 

 

Effects to aquatic organisms from exposure to the metabolites RPA 404766, RPA 406341 and RPA 406203 were 

tested for the aquatic invertebrates. RPA 406203 was also tested for algae. No studies were conducted with fish 

and aquatic macrophytes. 
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Table 9.4-2: Endpoints: Acute toxicity of metabolites to aquatic organisms 

Test substance Test organism 
Test 

condition 
Time Endpoint 

Test 

conc. 
NOEC 

[mg/L] 

ECx/LCx 

[mg/L] 
Reference 

Aquatic invertebrates 

Metabolite  

RPA 404766 

Daphnia magna 

Waterflea 
Semi-static  48 h Immobility n 100 EC50 > 100 

Sewell, I.G., 

Mulle, D.M., 

2001b  

Metabolite 

RPA 407922 

Daphnia magna 

Waterflea 
Semi-Static  48 h Immobility n 100 EC50 > 100 

Sewell, I.G., 

Mulle, D.M., 

2001a 

Metabolite  

RPA 406341 

Daphnia magna 

Waterflea 
Semi-static  48 h Immobility n 32 

EC10 = 34.7 

EC20 = 40.7 

EC50 = 51.78 

Sewell, I.G., 

Mulle, D.M., 

2002a 

Metabolite  

RPA 406203 

Daphnia magna 

Waterflea 

Flow-

through 48 h Immobility mm 1.8 EC50 = 3.4 
Putt, E., 

1998a 

Metabolite  

RPA 406203 

(Reg. No. 

5079359) 

Daphnia magna 

Waterflea 
Static  48 h Immobility n 10 EC50 > 10 

Janson, G.-

M., 2009a  

Algae 

Metabolite  

RPA 406203 

(Reg. No. 

5079359) 

P. subcapitata 

Green algae 
Static 72 h 

Growth rate 

Yield 
mm 

 

1.4 

(yield) 

ErC10 = 3.51 

ErC20 = 9.55 

ErC50 = 64.83 

EyC10 = 1.84 

EyC20 = 3.12 

EyC50 = 8.57 

Hoffmann, F., 

2009a 

n…nominal, mm…mean measured 
 

Table 9.4-3: Endpoints: Acute toxicity of Premis 25 FS to aquatic organisms 

Test organism 
Test 

condition 
Time Endpoint 

Test 

conc. 
NOEC  

[mg ai/L] 

EC50/LC50  

[mg ai/L] 
Reference 

Fish 

No studies provided 

Aquatic invertebrates 

Daphnia magna 

Waterflea 
Static 48 h Immobility n 

2.5 

(100 prod.) 

> 2.5 

(> 100 prod.) 

Janson, G.M., 

2009 

Algae 

Pseudokirchneriella 

subcapitata 

Green algae 

Static 72 h 
Growth rate 

Biomass 
n 

0.08 

(3.13 prod.) 

ErC10 = 0.44 

(16.98 prod.) 

ErC20 = 0.74 

(28.84 prod.) 

ErC50 = 2.04 

(79.4 prod.) 

EyC10 = 0.095 

(3.8 prod.) 

EyC20 = 0.169 

(6.6 prod.) 

Hoffmann, F. 

2009 
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Test organism 
Test 

condition 
Time Endpoint 

Test 

conc. 
NOEC  

[mg ai/L] 

EC50/LC50  

[mg ai/L] 
Reference 

EyC50 = 0.49 

(19.02 prod.) 

Aquatic macrophytes 

No studies provided 

 

For the Metabolite RPA 407922 no PECSW values are available as after re-evaluation in the e-fate section it is 

considered not to occur at significant amounts in environmental compartments. Two unknown fractions were 

discovered during the re-evaluation process. For these unknown metabolites Met 6 (MWT 333) and Met 7 

(MWT 315) no toxicity studies are available. 

 

Long-term toxicity endpoint for fish: 

An ELS study with Pimephales promelas  1998b) is available resulting in an endpoint < 0.024 mg 

ai/L. As this endpoint is an < value, it comprises some uncertainties. However, a second early life stage test with 

Pimephales promelas was conducted (  1998c) resulting in a NOEC of 0.021 mg/L showing that the 

endpoint for early life stages is in this range. 

Furthermore a fish full life cycle test with the same species is available resulting in a NOEC of 0.0114 mg/L. It 

can therefore be assumed that the early life stage toxicity is covered with this full life cycle study and the 

endpoint is determined to be 0.0114 mg/L.  

 

The risk assessment for aquatic organisms is based on the recommendations of the Guidance on tiered risk 

assessment for plant protection products for aquatic organisms in edge-of-field surface waters (EFSA Journal 

2013;11(7):3290). 
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Table 9.4-4: Summary of maximum observed PECSW values of triticonazole and metabolites, FOCUS Step 

1, 2 and 3 

Substance 

Winter Cereals (Oct.-Feb.), 

Application rate: 1 x 12.5 g ai/ha 

FOCUS Step 1 [µg/L] 
FOCUS Step 2 [µg/L] 

Northern EU Southern EU 

Triticonazole 3.07 1.52 1.23 

RPA 406341 0.74 0.35 0.28 

RPA 404766 0.55 0.27 0.21 

RPA 406203 1.99 0.99 0.80 

Met 6 (MWT 333) 0.41 0.20 0.16 

Met 7 (MWT 315) 0.19 0.09 0.07 

 FOCUS Step 3 [µg/L] 

Triticonazole 

D1 
Ditch 0.600 

Stream 0.375 

D2 
Ditch 0.915 

Stream 0.571 

D3 Ditch < 0.001 

D4 
Pond 0.098 

Stream 0.100 

D5 
Pond 0.082 

Stream 0.101 

D6 Ditch 0.326 

R1 
Pond 0.009 

Stream 0.208 

R3 Stream 0.272 

R4 Stream 0.188 

 

Spring Cereals (March-May), 

Application rate: 1 x 12.5 g ai/ha 

FOCUS Step 1 [µg/L] 
FOCUS Step 2 [µg/L] 

Northern EU Southern EU 

Triticonazole 3.07 0.66 1.23 

RPA 406341 0.74 0.14 0.28 

RPA 404766 0.55 0.11 0.21 

RPA 406203 1.99 0.43 0.80 

Met 6 (MWT 333) 0.41 0.08 0.16 

Met 7 (MWT 315) 0.19 0.04 0.07 

 FOCUS Step 3 [µg/L] 

Triticonazole 

D1 
Ditch 0.235 

Stream 0.147 

D3 Ditch < 0.001 

D4 
Pond 0.037 

Stream 0.037 

D5 
Pond 0.012 

Stream 0.014 

R4 Stream 0.066 
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For a detailed summary of the FOCUS PECSW values please refer to section B.8. 
 

B.9.4.1. Acute risk 
 
Acute risk to fish 

The Tier 1 LC50 for fish was determined to be 3.6 mg ai/L, resulting in a RACfish acute of 360 µg ai/L.  

No acute fish study was conducted with the EU representative formulation BAS 59501 F as aquatic invertebrates 

and algae showed to be more sensitive.  

No metabolites were tested with fish, therefore a 10 - fold toxicity from the parent is assumed as a worst case 

scenario. 

Table 9.4-5: Tier 1acute risk assessment for fish – FOCUS PECSW Step 1- Cereals, 1 x 12.5 g ai/ha 

Crop Species Test 

substance 

96-h LC50  

(µg ai/L) 

PECSW 

(µg/L) 

Tier 1 RACsw;ac 

(µg/L)  

FOCUS Step 1 

Winter 
Cereals/Spring 

Cereals 

Oncorhynchus 

mykiss 
Triticonazole 3600 3.07 36 

Calculated 
valuea RPA 406341 378 0.74 3.78 

Calculated 
valuea RPA 404766 378 0.55 3.78 

Calculated 
valueb RPA 406203 360 1.99 3.60 

Calculated 
valuec 

Met 6 

(MWT 333) 
377 0.41 3.77 

Calculated 
valued 

Met 7 

(MWT 315) 
357 0.19 3.57 

Values in bold are below PECsw, thus indicating an unacceptable risk 
acalculated by considering the molecular weight of the metabolite of 333.8 g/mol and assuming 10-times more toxicity than 
the parent 
bcalculated by considering the molecular weight of the metabolite of 317.8 g/mol and assuming 10-times more toxicity than 
the parent 
ccalculated by considering the molecular weight of the metabolite of 333 g/mol and assuming 10-times more toxicity than the 
parent 
dcalculated by considering the molecular weight of the metabolite of 315 g/mol and assuming 10-times more toxicity than the 
parent 
 
 
Based on a Tier 1 risk assessment considering FOCUS Step 1 values the acute risk to fish from exposure to the 

active substance triticonazole can be considered acceptable. The risk considering the RPA 406203, RPA 406341, 

RPA 404766 and RPA 407922 was identified to be acceptable taking into account FOCUS Step 1 PECsw values 

and the assumption that the metabolites are 10-fold more toxic than the parent. 

 

Acute risk to aquatic invertebrates 

The Tier 1 EC50 for Daphnia magna was determined to be 7.85 mg ai/L, resulting in a RACdaphnid acute of 78.5 µg 

ai/L. The Tier 1 LC50 for Americamysis bahia was determined to be 1.9 mg ai/L, resulting in a RACmysidopsis acute 

of 19 µg ai/L. In addition, a daphnid study with the EU representative formulation was submitted resulting in an 

EC50 of > 2.5 mg ai/L based on nominal concentrations. As the mysid seems to be more sensitive, but the 

endpoint is a greater as value, the following risk assessment is based on Mysidopsis bahia and Daphnia magna. 

The metabolites RPA 406203, RPA 406341, RPA 404766 and RPA 407922 were also tested on Daphnia magna. 
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Table 9.4-6: Tier 1 acute risk assessment for aquatic invertebrates – FOCUS PECSW Step 1 - Cereals, 1 x 

12.5 g ai/ha 

Crop Species Test substance 48 h EC50  

(µg ai/L) 

PECSW 

(µg/L) 

Tier 1 RACsw;ac 

(µg/L)  

FOCUS Step 1 

Winter 
Cereals/Spring 

Cereals 

Daphnia 

magna 

triticonazole 7850 3.07 78.5 

Premis 25 FS 2500 3.07 25 

RPA 406341 51780 0.74 517.8 

RPA 404766 100000 0.55 1000 

RPA 406203 3400 1.99 34 

Calculated 
valuea 

Met 6 (MWT 

333) 
823 0.41 8.23 

Calculated 
valueb 

Met 7 (MWT 

315) 
778 0.19 7.78 

Mysidopsis 

bahia 
triticonazole 1900 3.07 19 

Values in bold are below PECsw, thus indicating an unacceptable risk 
acalculated by considering the molecular weight of the metabolite of 333 g/mol and assuming 10-times more toxicity than the 
parent 
bcalculated by considering the molecular weight of the metabolite of 315 g/mol and assuming 10-times more toxicity than the 
parent 
 

 
Based on a Tier 1 risk assessment considering FOCUS Step 1 PECsw values an acceptable acute risk to aquatic 

invertebrates from exposure to the active substance triticonazole was identified. The risk considering the RPA 

406203, RPA 406341, RPA 404766 and RPA 407922 was identified to be acceptable taking into account 

FOCUS Step 1 PECsw values, respectively. 

 

Risk to algae 

The Tier 1 ErC50 for algae (Skeletonema costatum) was determined to be greater than 0.53 mg ai/L, resulting in a 

RACalgae of 53 µg ai/L. A study with the representative formulation was conducted on Pseudokirchneriella 

subcapitata, resulting in an ErC50 of ErC50 = 2.04 mg ai/L.  

Additionally a study with the metabolite RPA 406203 on Pseudokirchneriella subcapitata is available. For the 

other metabolites a 10 - fold toxicity from the parent is assumed as a worst case scenario. 

Table 9.4-7: Tier 1 risk assessment for algae – FOCUS PECSW Step 1 - Cereals, 1 x 12.5 g ai/ha 

Crop Species Test 

substance 

72- h 

ErC50 (µg 

ai/L) 

PECSW 

(µg/L) 

Tier 1 

RACsw;chr 

(µg/L)  

FOCUS Step 1 

Winter 
Cereals/Spring 

Cereals 

Skeletonema 

costatum 
Triticonazole 530 (96 h) 3.07 53 

Pseudokirchneriella 

subcapitata 

Premis 25 
FS 

2040  3.07 204 

Calculated valuea RPA 406341 55.7 0.74 5.57 

Calculated valuea RPA 404766 55.7 0.55 5.57 

Pseudokirchneriella 

subcapitata RPA 406203 64830 1.99 6483 
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Crop Species Test 

substance 

72- h 

ErC50 (µg 

ai/L) 

PECSW 

(µg/L) 

Tier 1 

RACsw;chr 

(µg/L)  

Calculated valueb 
Met 6 

(MWT 333) 
55.5 0.41 5.55 

Calculated valuec 
Met 7 

(MWT 315) 
52.5 0.19 5.25 

Values in bold are below PECsw, thus indicating an unacceptable risk 
acalculated by considering the molecular weight of the metabolite of 333.8 g/mol and assuming 10-times more toxicity than 
the parent 
bcalculated by considering the molecular weight of the metabolite of 333 g/mol and assuming 10-times more toxicity than the 
parent 
calculated by considering the molecular weight of the metabolite of 315 g/mol and assuming 10-times more toxicity than the 
parent 
 

Based on a Tier 1 risk assessment considering FOCUS Step values an acceptable risk to algae from exposure to 

the active substance triticonazole was identified. The risk considering the RPA 406203, RPA 406341, RPA 

404766 and RPA 407922 was identified to be acceptable taking into account FOCUS Step 1 PECsw values, 

 

 

B.9.4.2. Chronic risk 

 
Chronic risk to fish 

The Tier 1 risk assessment was conducted based on the results of the 6-month FFLC study (  2008) with 

Pimephales promelas providing a NOEC of 0.0114 mg ai/L resulting in a RACfish chronic of 1.14 µg ai/L. 

Table 9.4-8: Tier 1 chronic risk assessment for fish– FOCUS PECSW Step 1, Step 2 and Step 3 - Cereals, 1 

x 12.5 g ai/ha 

Crop Species Test 

substance 

190-d 

NOEC  

(µg/L) 

FOCUS 

Scenario 

PECSW 

(µg/L) 

Tier 1 

RACsw;chr 

(µg/L)  

FOCUS Step 1 

Winter 
Cereals/Spring 

Cereals 

Pimephales 

promelas 
Triticonazole 11.4 n/a 3.07 1.14 

FOCUS Step 2 

Winter Cereals 
Pimephales 

promelas 
Triticonazole 11.4 

Northern 1.52 1.14 

Southern 1.23 1.14 

Spring Cereals 
Pimephales 

promelas 
Triticonazole 11.4 

Northern 0.66 1.14 

Southern 1.23 1.14 

FOCUS Step 3 

Winter Cereals 
Pimephales 

promelas 
Triticonazole 11.4 

D1 Ditch 0.600 1.14 

D1 Stream 0.375 1.14 

D2 Ditch 0.915 1.14 

D2 Stream 0.571 1.14 

D3 Ditch < 0.001 1.14 

D4 Pond 0.098 1.14 

D4 Stream 0.100 1.14 
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Crop Species Test 

substance 

190-d 

NOEC  

(µg/L) 

FOCUS 

Scenario 

PECSW 

(µg/L) 

Tier 1 

RACsw;chr 

(µg/L)  

D5 Pond 0.082 1.14 

D5 Stream 0.101 1.14 

D6 Ditch 0.326 1.14 

R1 Pond 0.009 1.14 

R1 Stream 0.208 1.14 

R3 Stream 0.272 1.14 

R4 Stream 0.188 1.14 

Spring Cereals 
Pimephales 

promelas 
Triticonazole 11.4 

D1 Ditch 0.235 1.14 

D1 Stream 0.147 1.14 

D3 Ditch < 0.001 1.14 

D4 Pond 0.037 1.14 

D4 Stream 0.037 1.14 

D5 Pond 0.012 1.14 

D5 Stream 0.014 1.14 

R4 Stream 0.066 1.14 

Values in bold are below PECsw, thus indicating an unacceptable risk 
 
 
Based on a Tier 1 risk assessment considering FOCUS Step 1, Step 2 and Step 3 PECsw values an acceptable 

chronic risk to fish from exposure to the active substance triticonazole was identified.  

 
Chronic risk to aquatic invertebrates 

The lowest NOEC for daphnids was determined to be 0.11 mg ai/L based on mean measured concentrations 

resulting in a RACdaphnids chronic of 11 µg ai/L. Additionally a chronic study with Americamysis bahia was 

conducted, providing a 28-d NOEC of 0.041 mg ai/L, resulting in a RACmysid chronic of 4.1 µg ai/L. 

Table 9.4-9: Tier 1 chronic risk assessment for aquatic invertebrates– FOCUS PECSW Step 1 - Cereals, 1 x 

12.5 g ai/ha 

Crop Species Test 

substance 

21-d NOEC  

(µg/L) 

PECSW 

(µg/L) 

Tier 1 

RACsw;chr 

(µg/L)  

FOCUS Step 1 

Winter 
Cereals/Spring 

Cereals 

Daphnia 

magna 
Triticonazole 

110 3.07 11 

Americamysis 

bahia 
41 3.07 4.1 

Values in bold are below PECsw, thus indicating an unacceptable risk 
 

Based on a Tier 1 risk assessment considering FOCUS Step 1 PECsw values an acceptable chronic risk to aquatic 

invertebrates from exposure to the active substance triticonazole was identified.  

 

Sediment dwelling organisms 
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A study on Chironomus riparius was conducted with triticonazole. The reliability of the study is considered 

questionable. For further details please refer to B-9 AS of the RAR. However a risk assessment with the NOEC 

of 0.777 mg ai/L is presented in the following: 

Table 9.4-10: Tier 1chronic risk assessment for sediment dwelling organisms– FOCUS PECSW Step 1 and 

Step 2 - Cereals, 1 x 12.5 g ai/ha 

Crop Species Test 

substance 

26-d NOEC  

(µg/L) 

PECSW 

(µg/L) 

Tier 1 

RACsw;chr 

(µg/L)  

FOCUS Step 1 

Winter 
Cereals/Spring 

Cereals 

Chironomus 

riparius 
Triticonazole 77.7 3.07 7.77 

Values in bold are below PECsw, thus indicating an unacceptable risk 
 

Based on a Tier 1 risk assessment considering FOCUS Step 1 PECsw values an acceptable chronic risk to 

sediment dwelling organisms from exposure to the active substance triticonazole was identified, provided that 

the study on Chironomus riparius can be considered valid. 

 

B.9.4.3. Bioaccumulation 
 
The accumulation and elimination of triticonazole has been determined in two fish bioaccumulation studies.  

The kinetic bioconcentration factor (BCFK) of triticonazole was determined to be 72.55 in whole fish. The 

bioconcentration factor for edible and non-edible tissues was 9.2 and 114.86, respectively. Depuration was very 

rapid with a calculated elimination half-life of < 1 day. 

 

According to the EFSA Aquatic Guidance Document (EFSA, 2013) a risk assessment addressing 

biomagnification is not considered necessary as the BCF is below the trigger of 1000 and the elimination of 

during the 14-day depuration phase is > 95%.  

However, the validity of the study used for the derivation of the BCF is questionable as the results of the study 

indicate uncertainties and some information is missing in the study report (lipid content of fish, TOC, testing of a 

second concentration). However, even if the validity of the study is questionable, the results have been used to be 

able to do a risk assessment.  

Comment Co-RMS: The BCF studies with triticonazole were evaluated as not acceptable.  In addition, no 

bioaccumulation study was submitted for metabolite RPA 406203 (log Kow =3.5). This should be discussed in 

this section.  

The UK suggests predicting the BCF for triticonazole and metabolite RPA 406203 using EPI Suite. For 

triticonazole, the predicted BCF value could be compared with the experimental value (although value evaluated 

as not valid) to provide further weight of evidence of the low bioaccumulation of the active substance in fish.   

The RMS agrees that both studies seem not to be valid but is of the opinion that rather a valid Bioconcentration 

study should be available than using calculated assumptions. It is highly appreciated to receive the opinions from 

the other member states regarding this issue. 

 

Overall conclusion for the risk assessment for aquatic organisms 
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For all aquatic organism groups a low risk could be identified due to exposure to the active substance 

triticonazole and its metabolites at FOCUS step 1-3 for the intended use as a seed treatment. A study with the 

sediment dwelling organism Chironomus riparius was provided, however its validity and reliability, respectively 

is questionable. The applicant argues that a study with a sediment dwelling organism is not triggered. However, 

the RMS disagrees and is of the opinion that based on the data situation testing of a sediment dwelling organism 

is required. 

  





Triticonazole Volume 3 – B.9 (PPP) – Premis 25 FS   

  

 

128 

formulated product/bee). 

Toxic reference nominal : 0.07,0.12, 0.19 and 0.30 µg dimethoate/bee 

Toxic reference actual intake : 0.07,0.12, 0.18 and 0.29 µg dimethoate/bee 

Exposure route: The test item was dispersed in 50% w/v sucrose solution in appropriate 

concentration and was administered as a single dose of 0.2 ml in the feeders, 

which were weighed before and after introduction into the cages (after maximum 6 

hours the test item treated food was replaced by fresh, untreated food). 

Test conditions: Temperature: 25.1-25.4 °C, relative humidity: 52 - 66 %, darkness (except during 

observations), ventilation to avoid possible accumulation of pesticide vapour 

Test parameter: Mortality: number of dead bees after 4 hours (first day); 24 and 48 hours. 

Behavioural abnormalities (vomiting, apathy, intensive cleaning): after 4 hours 

(first day); 24 and 48 hours. 

Contact toxicity test:  

Applied concentrations: CO2/water treated control and CO2/acetone treated control 

Test item: 1.25, 2.5, 5.0, 10.0 and 20 µg ai/bee (corresponding to 53.55, 107.1, 

214.2, 428.4 and 856.8 µg formulated product/bee) 

Toxic reference nominal : 0.07,0.12, 0.19 and 0.30 µg dimethoate/bee 

Exposure route: Bees were lightly anaesthetised with CO2 and 2 µL/bee volume of the test item 

solution and 1 µl/bee volume of the toxic standards solution were applied to the 

thorax of each bee. 

Test conditions: Temperature: 25.1-25.4 °C, relative humidity: 52 - 66 %, darkness (except during 

observations), ventilation to avoid possible accumulation of pesticide vapour 

Test parameter: Mortality: number of dead bees after 4 hours (first day); 24 and 48 hours. 

Behavioural abnormalities (vomiting, apathy, intensive cleaning): after 4 hours 

(first day); 24 and 48 hours. 

Findings:  

Oral toxicity test: Mortalities were observed in all treatment groups. No mortality was observed in the control 

group. Adverse effects on behaviour (partial paralysis, total paralysis, decreased activity) were observed in all 

treatment groups. 

Table 9.5-1: Mortalities and behavioural abnormalities of the bees in the oral toxicity test 

Nominal 

dosage 

[µg ai/bee] 

Time after ingestion 

4 hours 24 hours 48 hours 

Mortality 

mean [%] 

Behavioural 

abnormalities 

mean [%] 

Mortality 

[mean%] 

Behavioural 

abnormalities 

mean [%] 

Mortality 

[mean%] 

Behavioural 

abnormalities 

mean [%] 

Water/ sugar 

control 
0.0 0.0 0.0 0.0 0.0 0.0 

6.25 6.7 0.0 13.3 0.0 13.3 8.3 

12.5 3.3 3.7 16.7 0.0 16.7 12.5 

25 3.3 0.0 16.7 0.0 23.3 23.1 

50 16.7 11.1 36.7 0.0 40.0 33.3 
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B.9.5.1.2. Chronic toxicity to bees 

According to the data requirements for active substances (Commission Regulation (EU) 283/2013) and/or plant 

protection products (Commission Regulation (EU) 284/2013) the chronic risk to adult honeybees has to be 

evaluated.  

The applicant addressed the chronic toxicity with a formulation study only. This is considered acceptable by the 

RMS. 

 

Reference: Chronic oral toxicity test of BAS 595 01 F on the honey bee ( Apis mellifera 

L.) in the laboratory  

Author(s), year: Schmitzer, S., 2014a 

Report/Doc. number: BASF DocID: 2014/1000023 

Guideline(s): OECD 213 (1998) and CEP No.: 230 with modifications 

GLP: Yes  

Deviations: Please refer to the commenting box below 

Validity: Acceptable 

 

Material and Methods:  

Test substance: BAS 595 01 F, Batch no.: 84210 

Active Ingredient: Triticonazole (BAS 595 F) 

Content: Nominal: 25 g/L; analytical: 26.1 g/L (according to certificate of analysis) 

Certificate of Analysis 

Study Code: 

432805_2 

Reference: BAS 15211 I (Perfekthion EC); nominal: 400 g dimethoate/L; analytical: 411.7 g 

dimethoate/L 

Control: Control: 50% aqueous water/sugar syrup solution, blanc control corresponding to 

the highest test item rate of the blanc formulation and 50% syrup 

Test species: Apis mellifera L., adult worker honeybees (1 day old) 

Type of test: 10 days chronic oral feeding test (dose-response test)  

Number of organisms: Three replicates with 10 bees each for controls and the test item treatment groups 

Applied concentrations: Control, Blanc control  

Test item: 156.3, 312.5, 625, 1250 and 2500 mg ai/kg food (ppm) 

Target Dose level: 6.3, 12.5, 25, 50 and 100 µg ai/bee/day 

Toxic reference nominal: 0.04 µg dimethoate/bee/day 

Toxic reference actual intake: 0.19 µg dimethoate/bee/day 

Exposure route: Over a period of 10 days, honeybees were fed continuously ad libitum with 50 % 

(w/v) aqueous solution of commercial ready-to-use syrup, containing either a 

respective concentration of the test and reference item or the blanc formulation at 

the highest test item rate (blanc control). Every day the feeder was replaced by a 

new one with fresh treated or untreated food. 
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Test conditions: Temperature: 32-34 °C, short term deviations (< 2 hours) are not reported, relative 

humidity: 41 – 79 %, average: 72% darkness (except during observation); 

ventilation to avoid possible accumulation of pesticide vapour. 

Test parameter: Mortality counts and checks for behavioural abnormalities (e.g. apathy, intensive 

cleaning, vomiting, movement coordination problems, cramping) were made every 

24 hour (approx. at the same time of day) during the 10 days test period. 

Food uptake was recorded daily at approx. the same day time. 

Statistics: The LC50 and LD50 values of the test item were estimated with Probit Analysis 

(according to Finney 1971). 

The NOEC as well as the NOED (daily) and NOED (overall) of the test item were 

determined using Fisher’s Exact Test (pairwise comparison, one-sided greater, α = 

0.05). 

Statistical analysis were performed by using ToxRat Professional, Version 

2.10.05, ® ToxRat Solutions GmbH. 

Findings:  

The actual mean dose levels based on daily actual intake were 4.47, 8.00, 12.2, 20.2 and 25.8 µg ai/bee/day 

after 10 days corresponding to overall doses of 44.7, 80.0, 122, 202 and 258 µg ai/bee. At test end, 3.3, 6.7, 

40.0, 86.7 and 100.0 % mortality occurred dose dependent. 

In the blanc control group 96.7% mortality occurred on day 10. 

No mortality occurred in the untreated water control with 50 % aqueous sugar syrup solution. The reference 

item at a concentration of 0.019 µg dimethoate/bee/day caused 100% mortality at day 5. 

On day 3 and 5 some bees in the 25.8 µg ai/bee/day group showed movement coordination problems or apathy. 

At a dose of 20.2 µg ai/bee/day some bees had movement coordination problems or were apathetic on days 6, 8 

and 9. In the 4.47 µg ai/bee/day dose level, one bee showed a discoordinated movement on day 4. 

Several bees in the blanc formulation group had movement coordination problems from day 2 until day 9 (with 

exception of day 5). 

Table 9.5-3: Uptake of BAS 59501 F by bees during 10 days oral exposure in a chronic toxicity test  

Nominal dose of active 

ingredient 

[mg ai/kg] 

Mean consumed feeding 

solution per bee/day over 

the test period [mg] 

Mean actual dose of 

active ingredient per 

bee/day 

[µg ai/kg] 

Accumulated uptake of 

active ingredient over the 

test period [µg ai/kg] 

Water/sugar control 27.7 0.0 0.0 

Blanc control 2500 21.8 21.8 0.0 

2500.0 11.2 25.8 206.6 

1250.0 16.2 20.2 201.9 

625.0 19.6 12.2 122.5 

312.5 25.6 8.00 80.0 

156.3 28.6 4.47 44.7 

Reference item 1.0 mg /kg 19.4 0.019 0.097 
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Table 9.5-4: Effects of BAS 59501 F on Apis mellifera following 10 days oral exposure in a chronic toxicity 

test  

Nominal dose 

[mg ai/kg] 
D1 D2 D3 D4 D5 D6 D7 D8 D9 D10 

Cumulative mortality [%] 

Water/sugar 

control 
0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

Blanc control 

2500 
0.0 0.0 16.7 43.3 46.7 50.0 66.7 83.3 96.7 96.7 

2500.0 0.0 0.0 0.0 13.3 50.0 86.7 86.7 100.0 100.0 100.0 

1250.0 0.0 0.0 0.0 0.0 0.0 10.0 13.3 43.3 73.7 86.7 

625.0 0.0 0.0 0.0 3.3 3.3 3.3 3.3 10.0 26.7 40.0 

312.5 0.0 0.0 0.0 0.0 0.0 0.0 0.0 6.7 6.7 6.7 

156.3 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 3.3 3.3 

Reference item  0.0 0.0 0.0 30.0 100.0 100.0 100.0 100.0 100.0 100.0 

Mean consumption of feeding solution per bee [mg/bee] 

Water/sugar 

control 
4.33 18.0 35.4 37.4 36.8 30.0 31.4 29.8 24.6 29.3 

Blanc control 3.77 6.87 17.0 17.2 24.0 17.6 22.9 19.5 30.4 59.0 

2500.0  3.50 4.20 10.8 16.3 17.3 15.5 11.8 10.3 - - 

1250.0 5.73 5.57 14.6 21.2 23.4 16.0 16.6 14.0 14.1 30.4 

625.0 3.30 11.8 25.3 29.6 25.5 22.4 19.9 21.9 15.4 20.8 

312.5 3.63 12.3 34.3 40.8 28.9 32.7 26.5 28.8 22.2 25.7 

156.3 3.37 18.7 34.4 39.9 41.6 22.7 32.7 39.3 26.8 26.5 

Reference item 3.07 13.2 34.7 27.1 18.8 - - - - - 

Mean nominal intake of active substance per bee [µg ai/bee] 

Water/sugar 

control 
0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

Blanc control - - - - - - - - - - 

2500.0  8.75 10.5 26.9 40.8 43.2 38.6 29.4 8.54 - - 

1250.0 7.17 6.96 18.3 26.5 29.3 20.0 20.7 17.5 17.6 38.0 

625.0 2.06 7.35 15.8 18.5 16.0 14.0 12.4 13.7 9.65 13.0 

312.5 1.14 3.83 10.7 12.8 9.0 10.2 8.27 9.01 6.95 8.02 

156.3 0.53 2.92 5.38 6.24 6.50 3.54 5.11 6.14 4.18 4.15 

Reference item 0.003 0.013 0.035 0.027 0.019 - - - - - 

Mean behavioural abnormalities [%] 

Water/sugar 

control 
0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

Blanc control 0.0 3.3 10.0 0.0 0.0 20.0 16.7 10.0 3.3 0.0 

2500.0  0.0 0.0 6.7 0.0 23.3 0.0 0.0 0.0 0.0 0.0 

1250.0 0.0 0.0 0.0 0.0 0.0 3.3 0.0 16.7 3.3 0.0 

625.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

312.5 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

156.3 0.0 0.0 0.0 3.3 0.0 0.0 0.0 0.0 0.0 0.0 

Reference item 0.0 0.0 3.3 40.0 - - - - - - 
D…Day 
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containing two active substances. These studies were therefore not re-evaluated and only references are given 

below. 

 

Mead-Briggs M., 1998b - A laboratory evaluation of the effects of EXP 80523A on the parasitic wasp, 

Aphidius rhopalosiphi 

Document number: R005707 

 

Moll M.G., Bützler R., 2002 - Effects of EXP80472B on the parasitoid Aphidius rhopalosiphi in the 

laboratory – dose response test 

Document number: C020491 

 

Vinall S., 1998 - A laboratory evaluation of the effects of EXP 80523A on the phytoseiid mite Tyhplodromus 

pyri  

Document number: R005711 

 

Vinall S., 1998 – Toxicity to the predatory mite Tyhplodromus pyri SCHEUTEN (Acari, Phytoseeidae) in the 

labaratory EXP80472B 

Document number: C02379 

 

Kühner Ch., 1996a– EXP 80560B: Acute toxicity to the ground beetle, Poecilus cupreus L. (Coleoptera, 

Carabidae) in the Laboratory  

Document number: R005429 

 

Kühner Ch., 1996b– EXP 80527B: Acute toxicity to the ground beetle, Poecilus cupreus L. (Coleoptera, 

Carabidae) in the Laboratory  

Document number: R005451 

 

Kühner Ch., 1996c– EXP 80560B: Acute toxicity to the rove beetle, Aleochara bilineata Gyll. (Coleoptera, 

Staphilinidae)) in the Laboratory and Addendum 

Document number: R005432 and C018900 

 

Kühner Ch., 1996d– EXP 80527B: Acute toxicity to the rove beetle, Aleochara bilineata Gyll. (Coleoptera, 

Staphilinidae) in the Laboratory  

Document number: R005447 
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Reference: Effects of BAS 595 01 F applied as a seed treatment of wheat seeds on larvae 

of the ground dwelling arthropod Poecilus cupreus (Coleoptera, Carabidae) in 

an extended laboratory trial 

Author(s), year: Drexler, A., 2004a 

Report/Doc. number: BASF DocID 2004/1025180 

Guideline(s): Heimbach, et al. (2002) – draft guideline 

GLP: Yes  

Deviations: Please refer to the commenting box below 

Validity: Acceptable 

 
Material and Methods:  

Test substance: BAS 590 01 F, batch no.: 84002-1; triticonazole content nominal: 2.50 g/100 kg 

coated seeds, analysed: 2.23 g/kg coated seeds 

Control: Wheat seeds ISENGRAIN, untreated 

Toxic reference: BAS 152 11 I; dimethoate content nominal: 400 g/L, analysed: 401.2 g/L  

Test species: Poecilus cupreus, maximum 45:25 hours old larvae at start of exposure, BTL Bio 

Test Labor GmbH Sagerheide  

Type of test: Extended laboratory test, 70 days 

Number of organisms: 40 replicates for treatment, reference and control, 1 beetle larva each 

Test substrate: LUFA 2.1-soil; adjusted 19 days before treatment to 20% of its maximum water 

holding capacity. One day before the treatment, the actual water content of the soil 

was measured and adjusted to 35% of its maximum water holding capacity. On the 

day of treatment the water content was measured again. Until start of the bioassay, 

the soil was stored under test conditions in a climatic room. 

Treatments: Control: 290 kg seeds/ha untreated wheat seeds. 

Test item: 290 kg coated seeds/ha, equivalent to 7.25 g/ha triticonazole, equivalent 

to 5 seeds per test unit. Worst-case exposure as intended application rate was 250 

kg coated seeds/ha (4.31 seeds per test unit). 

Toxic reference: 500 mL/ha BAS 152 11 I 

Exposure route: Round glass beakers (inner dimensions: 9.1 cm diameter, height 5.5 cm) were used 

as test units. The test units (surface area 65 cm2) were filled with 60 g moistened 

LUFA 2.1 soil (1 cm fill height). Then, 5 wheat seeds were laid in two rows with 

similar distance between each other on the soil surface. Afterwards, the remaining 

soil was filled in the glass beaker (total fill height of 4 cm), which concluded in a 

sowing depth of 3 cm. The larvae were introduced into the test units within about 

two hours after application.  

Feeding: Fly pupae (Calliphora sp.) obtained from commercial supplier. Beetles were fed in 

the first 2 weeks 3 x per week, then, from the 3rd to the 6th week 2 x per week and 

afterwards until end of the bioassay 1 y per week. 
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Reference: Effects of BAS 595 01 F applied as a seed treatment of wheat seeds on larvae 

of the ground dwelling arthropod Poecilus cupreus (Coleoptera, Carabidae) in 

an extended laboratory trial 

Author(s), year: Sattler, F., 2009a 

Report/Doc. number: BASF DocID 2009/1098729 

Guideline(s): Heimbach et al. (2002) – draft guideline 

GLP: Yes 

Deviations: Please refer to the commenting box below 

Validity: Acceptable 

 
Material and Methods:  

Test substance: BAS 595 01 F (200 mL/ 100 kg seeds), batch no.: FRE-000660; triticonazole 

content nominal: 5.0 g/100 kg, analysed: 5.1 g/100 kg 

Crop, Variety: Wheat seeds, winter DEKAN 

Control: Wheat seeds, winter DEKAN untreated 

Toxic reference: BAS 152 11 I; dimethoate content nominal: 400.0 g/L, analysed: 422.4 g/L 

Test species: Poecilus cupreus; 22-39 hours old larvae; BTL Bio Test Labor GmbH Sagerheide 

Type of test: Extended laboratory test, 70 days 

Number of organisms: 40 replicates for treatment, reference and control, 1 beetle larva each 

Test substrate: LUFA 2.1-soil; adjusted 19 days before treatment to 20% of its maximum water 

holding capacity. One day before the treatment, the actual water content of the soil 

was measured and adjusted to 35% of its maximum water holding capacity. On the 

day of treatment the water content was measured again. Until start of the bioassay, 

the soil was stored under test conditions in a climatic room. 

Treatments: Control: 233 kg seeds/ha untreated wheat seeds 

Test item: 233 kg coated seeds/ha, equivalent to 11.65 g/ha triticonazole, 

equivalent to 3 seeds per test unit. (worst-case exposure as intended application 

rate was 180 kg coated seeds/ha (2.3 seeds per test unit) 

Toxic reference: 500 mL/ha BAS 152 11 I  

  

Exposure route: Round glass beakers (inner dimensions: 9.1 cm diameter, height 5.5 cm) were used 

as test units. The test units (surface area 65 cm2) were filled with 60 g moistened 

LUFA 2.1 soil (1 cm fill height). Then, 3 wheat seeds were laid in two rows with 

similar distance between each other on the soil surface. Afterwards, the remaining 

soil was filled in the glass beaker (total fill height of 4 cm), which concluded in a 

sowing depth of 3 cm. The larvae were introduced into the test units within about 

two hours after application.  

 

Feeding: Fly pupae (Calliphora sp.) obtained from commercial supplier. Beetles were fed in 
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B.9.6. RISK ASSESSMENT FOR ARTHROPODS 

B.9.6.1. Risk assessment for honeybees 
 
Considering the EU representative use as seed treatment on cereals, honeybees may be exposed to formulated 

triticonazole from dust particles, when bees are either foraging the treated crop, weeds in the field, plants in field 

margin or the adjacent crop They may also be exposed through contact with fresh or dry residues or by oral 

uptake of contaminated pollen, nectar and honey dew.  

The risk assessment for honeybees was conducted according to the Guidance Document on Terrestrial 

Ecotoxicology (SANCO/10329/2002) and according to the draft EFSA Guidance Document (EFSA Journal 

2013;11(7):3295). The input parameters for the risk assessment according the EFSA Guidance Document are 

presented in Table 9.6-1. 

 

Table 9.6-1: Input parameter for risk assessment 

Application rate  

[kg/ha] 

Application rate  

[mg ai/seed]* 

Water solubility 

[mg ai/L] 

PECsw 

(FOCUS 

Step 1) 

[mg ai/L] 

PECrunoff watermax 

[mg ai/L] 

0.0125 0.00105-0.0032 9.3 0.00251 0.001272 
*overall minimum and maximum thousand grain weight values of all intended cereals: 21-64 g 

 

Acute risk assessment:  

 

Table 9.6-2: Summary of effects of triticonazole on honeybees - acute exposure 

Test substance Exposure route Endpoint Toxicity Reference 

Triticonazole 

Acute oral 

Acute contact 
48 h LD50 

> 155.5 µg ai/bee 

> 100 µg ai/bee 
Schmitzer, S., 1998 

Acute oral 

Acute contact 
48 h LD50 

> 96.26 µg ai/bee 

> 100 µg ai/bee 
Hernádi, D., 2006a 

BAS 595 01 F 
Acute oral 

Acute contact 
48 h LD50 

76.74 µg ai/bee (3287.54 

µg formulated 

product/bee) 

> 20 µg ai/bee (856.8 µg  

product/bee 

Hernádi, D., 2007a 

Bold values were used for risk assessment 

In the following, the risk assessment is presented according to SANCO/10329/2002. This can be seen as a worst 

case estimate as the HQ approach actually applies for spray applications. 
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Table 9.6-3: Risk to honeybees from acute oral and contact exposure to triticonazole according to 

SANCO/10329/2002 

Test substance Exposure route 
Application rate  

[g ai/ha] 

Endpoint 

[µg ai/bee] 
QH 

Triticonazole 
Oral  

1 x 12.5 
48 h LD50 > 155.5 < 0.08 

Contact 48 h LD50 > 100 < 0.125 

BAS 595 01 F 
Oral  

1 x 12.5 
48 h LD50 = 76.74 0.163 

Contact 48 h LD50 > 20 < 0.625 
According to SANCO/10329/2002 the acute risk for bees was expressed as a Hazard Quotient (QH)  

 

The resulting Hazard Quotients are clearly below the trigger of 50 indicating a low risk to honeybees after the 

use of triticonazole according to representative uses.  

 

In the following, the risk assessment is presented according to the EFSA Journal 2013;11(7):3295 using the 

EFSA Bee Tool version 3.  

 

Table 9.6-4: Risk to honeybees from acute oral exposure to triticonazole – screening step 

Crop* Test substance 
Endpoint 

[µg ai/bee] 
CF ETRacute adult oral Trigger 

Cereals 

1 x 12.5 g ai/ha 

Triticonazole 48 h LD50 > 155.5 

2.28 

< 0.001 

0.2 

BAS 595 01 F 48 h LD50 = 76.74 0.001 

Cereals  

0.0032 mg 

ai/seed 

Triticonazole 48 h LD50 > 155.5 

0.7 

< 0.001 

BAS 595 01 F 48 h LD50 = 76.74 0.001 

Cereals  

0.00105 mg 

ai/seed 

Triticonazole 48 h LD50 > 155.5 

0.7 

< 0.001 

BAS 595 01 F 48 h LD50 = 76.74 0.001 

CF…Calculation factor according to EFSA Journal 2013;11(7):3295 
*overall minimum and maximum thousand grain weight values of all intended cereals: 21-64 g 
Bold…trigger exceeded 
 

The ETRacute adult oral is below the trigger of 0.2 in the screening assessment for oral exposure, indicating an 

acceptable risk. 
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Table 9.6-5: Risk to honeybees from acute contact exposure to triticonazole – screening step 

Crop Test substance 
Endpoint  

[µg ai/bee] 
CF HQcontact Trigger 

Cereals 

1 x 12.5g ai/ha 

Triticonazole LD50 > 100 

0.099 

< 0.01 

14 

BAS 595 01 F LD50 > 20 < 0.06 

CF…Calculation factor according to EFSA Journal 2013;11(7):3295 
 

The HQcontact is below the trigger of 14, hence the acute contact toxicity to adult honey-bees is considered 

acceptable. No first tier risk assessment is required. 

 

Chronic risk assessment: 

 

Table 9.6-6: Summary of effects of formulated triticonazole on honeybees - chronic exposure 

Test substance Exposure route Endpoint Toxicity Reference 

BAS 595 01 F. Chronic oral 

10 d LC50 

674.2 mg ai/kg 

(12.9 µg ai/bee/d) 
Schmitzer, S., 2014a 

10 d NOEC 
312.5 mg ai/kg 

(8.0 µg ai/bee/d) 

 

In the following, the risk assessment is presented according to the EFSA Journal 2013;11(7):3295 using the 

EFSA Bee Tool version 3. 

Table 9.6-7: Chronic oral toxicity to bees – screening step 

Crop Test substance Endpoint CF ETR Trigger 

Cereals 

1 x 12.5 g ai/ha 

BAS 595 01 F 
10d LDD50 = 12.9 µg 

ai/bee/d 

2.28 0.002 

0.03 
Cereals 

0.0032 mg ai/seed 
0.7 

0.0001 

Cereals 

0.00105 mg ai/seed 
0.0001 

CF…Calculation factor according to EFSA Journal 2013;11(7):3295 
*overall minimum and maximum thousand grain weight values of all intended cereals: 21-64 g 
 

 
The ETRchronic adult oral is below the trigger value of 0.03 indicating an acceptable chronic risk to adult honey-bees.  
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B.9.6.2. Risk assessment for non-target arthropods  
 

A summary of the effects of triticonazole on non-target arthropods is provided in Table 9.6-10. 

Table 9.6-10: Summary of effects of triticonazole on non-target-arthropods (extended laboratory studies) 

Test species Exposure Test item 
Rate 

[g ai/ha] 
Type of effect Effect [%]* Reference 

Poecilus 

cupreus 

(larvae) 

Exposure to 

treated wheat 

seeds in soil 

BAS 595 01 F 7.25 

Corrected 

mortality / mean 

hatching weight/ 

delay in 

development time 

-5.6 / 6.0 / 0.4 
Drexler, A., 

2004a 

70 d LR50 > 7.25 g ai/ha 

70 d ER50 > 7.25 g ai/ha 

Poecilus 

cupreus 

(larvae) 

Exposure to 

treated wheat 

seeds in soil 

BAS 595 01 F 11.65 

Corrected 

mortality / mean 

hatching weight/ 

delay in 

development time 

-5.6 / 4.4 / 1.3 
Sattler, F., 

2009a 

70 d LR50 > 11.65 g ai/ha 

70 d ER50 > 11.65 g ai/ha 

Aleochara 

bilineata 

Exposure to 

treated wheat 

seeds in soil 

BAS 595 01 F 9.6 

Reproduction 

(emerged beetles) 
- 6.5 Schmitzer, S., 

2007a 
80 days ER50 > 9.6 g ai/ha 

*negative value means decreased mortality/hatching weight/emerged beetles compared to the control  

 

Overall conclusion: 

Non-target arthropods may be exposed to formulated triticonazole by contact with treated seeds in soil. The 

concentrations tested do not cover the intended application rate of 12.5 g ai/ha. However, the LR50 and ER50 

values estimated by the studies are > values. Observed effects are all less than 10% or even positive.  

Further testing was conducted with the macro-soil organisms Folsomia candida and Hyposapis aculeifer. The 

risk assessment shows an acceptable risk for these soil dwelling organisms (for details please refer to B.9.7.2 and 

B.9.8). Considering all available information regarding soil-organisms, the risk can be assumed acceptable.  
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B.9.7. EFFECTS ON NON-TARGET SOIL MESO- AND MACROFAUNA 

 

The study summaries for studies with the active substance triticonazole and the soil metabolites RPA 407922, 

RPA406341 and RPA 404766 are provided in the RAR, Volume 3, B.9 –CA. The study summaries for the 

studies with the formulation BAS 595 01 F are given below. 

 

B.9.7.1. Earthworms 
 

For the first EU approval of the active substance triticonazole acute earthworm studies were submitted 

addressing the risk to earthworms. According to the current data requirements for active substances and plant 

protection products (Regulation No 284/2013 and Regulation No 284/2013) acute toxicity studies are no longer 

required. Nevertheless, the study summaries from the DAR are included in the RAR as additional information. 

 

Lührs U., 2001b – Acute toxicity (14 days) of EXP80472B to the earthworm Eisenia fetida in artificial soil 

Document number C017899 

Guideline: OECD Guidelines for Testing of Chemicals (1984), No. 207; ISO-Guideline 11268-1 

GLP: Yes 

Material and methods:  

The purpose of this study was to determine the acute toxicity of EXP80472B to the earth worm Eisenia fetida 7 

and 14 days after exposure and to estimate the LC50 of EXP80472B. The FS formulation contains 25.0 g 

triticonazole/l (nominal).The concentrations of the test substance (formulation) mixed into the artificial soil were 

198, 296, 444, 667 and 1000 mg/kg. The control was treated with deionised water and quartz sand. Toxic 

standard: 2-Chloroacetamide. The following soil was used:  

10 % Sphagnum-peat 

20 % Kaolin clay 

0.5 % CaCO3 

69.5 % fine quartz sand 

The pH of the soil ranged from 5.6 to 5.7 (beginning of the study) and from 5.8-6.0 (study end). Water content at 

the start of the study was 32.5-33.6% (52.6-54.4% WHC), and 30.7- 33.4% (49.7 –54.1% WHC) at study 

termination. The test was carried out at 19-21°C and under continuous light regime.  

LC50 and its 95% confidence limits at days 7 and 14 were not determined by a statistical analysis as no 

mortality was observed.     

Data on earthworm body weight were tested for normality and homogeneity of variance using Kolmogoroff-

Smirnov test (α = 0.05) and Cochran test (α = 0.05). 

Because the body weight  data did fulfil the criterion of homogeneity (Cochran test), the Dunnett test was used 

(multiple comparison, two-sided, α = 0.05). 

Findings: 

After 14 days exposure no mortality was recorded in the control group and in the treatment groups up to 1000 

mg/kg. There were no observed behaviour effects and no significant effect on earthworm weights up to 1000 
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mg/kg. The toxicity of the positive control was within the expected range for the laboratory.  

Table B.9.6.1-5: Earthworm body weight changes (mean of 4 replicates) 

EXP80472B (mg/kg) Test start  After 14 d 

 mg/worm mg/worm % difference significance 

Control 518.5 466.8 -9.9 - 

198 529.5 462.9 -12.4 not signif. 

296 475.1 442.5 -6.7 not signif. 

444 531.9 479.5 -9.6 not signif. 

667 541.0 486.3 -10.0 not signif.  

1000 502.2 458.2 -8.7 not signif. 

 

Conclusions: 

According to the results of this study the 14 day LC50 and the Lowest Observed Effect Concentration (LOEC) of 

EXP80472B for earthworms was determined to be >1000 mg/kg artificial soil (dw). The No Observed Adverse 

Effect Concentration (NOAEC) was determined to be 1000 mg/kg. 

 

For the current EU approval of triticonazole the applicant submitted a new earthworm reproduction study with 

the representative formulation BAS 595 01 F. The study report is summarised below. 

 

 

Reference: Effects of BAS 595 01 F on growth and reproduction of earthworms (Eisenia 

fetida) in artificial soil 

Author(s), year: Wolf, A., 2009a 

Report/Doc. number: BASF DocID 2009/1117741 

Guideline(s): OECD 222 (2004) 

GLP: Yes 

Deviations: Please refer to the commenting box below 

Validity: Acceptable 

 

Material and methods:  

Test substance: BAS 595 01 F, batch no.: FRE-000660, content of triticonazole nominal: 25.0 g/L, 

analysed: 25.7 g/L  

Test species: Earthworm Eisenia fetida; in-house culture 

Number of organisms: 8 replicates per control and 4 replicates per treatment group, each with 10 

individuals. 

Weight, age: Mean: 300 - 500 mg/worm, adults with clitellum, < 1 year old 

Type of test, duration: Laboratory sub-lethal test, 8 weeks (4 weeks adult mortality, 4 weeks juvenile 

development) 

Applied concentrations: Control, 0.71, 1.42, 2.84, 5.68 and 11.36 mg prod./kg soil dw corresponding to 
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0.0166, 0.0332, 0.0664, 0.1328 and 0.2656 mg ai/kg soil dw, incorporated into the 

soil 

Solvent: None 

Toxic standard: Benlate (BAS 321 00 F), content Benomyl nominal: 50.0 %, analysed: 51.4% 

tested at 5 mg prod./kg soil dw 

Test conditions:  

Test substrate: Artificial soil, 5 % sphagnum peat, 20 % kaolin clay, approx. 75 % industrial 

quartz sand, approx. 0.3% calcium carbonate 

Substrate/test vessel: 600 g dry weight/test container 

Temperature: 19 – 21 °C 

Light regime: 16 hours light, 8 hours dark; light intensity: 400-800 lux 

Water content: About 60% of the maximum holding capacity Not stated in more detail in the 

study report. 

pH: Test start: 5.26 – 5.30 

Test end: 6.40 – 6.80 

Feeding: Powdered cow manure; feeding interval was weekly during the first 4 weeks, 

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

Test parameters: Temperature was recorded continuously during the whole test period. The pH of 

the artificial soil was determined at the start and the end of the test. 

Mortality of adults (assessed after 28 days), mean body weight of adults (measured 

at day 0 and after 28 days), morphological and behavioural changes of adults 

(observed at day 28), number of juvenile earthworms (counted after 8 weeks) and 

condition and behaviour of juveniles (observed after 8 weeks) 

Statistics: For treatment groups Shapiro-Wilk´s Test and Levene’s test were used, 

respectively, to test the data for normality and homogeneity of variance. Statistical 

analysis on worm biomass and number of offspring was evaluated by analysis of 

variance and Bonferroni t-test. The statistical analysis was performed with the 

software ToxRatPro 2.10 (Toxrat Solutions GmbH). 

Findings: No behavioural changes or abnormalities (including feeding activities) of the 

earthworms were observed. 

Table 9.7-1: Effects of BAS 595 F 01 on mortality and reproduction of Eisenia fetida in a sub-chronic test 

Treatment 

group [mg 

product/kg soil 

d.w.] 

Mortality of adult 

earthworms after 

4 weeks [%] 

Statistical 

evaluation 

Body weight 

differences per adult 

earthworm after 4 

weeks relative to 

initial fresh weight 

[%] (SD) 

Statistical 

evaluation 

Reproduction 

(mean number of 

young 

earthworms per 

container 

Statistical 

evaluation 

Control 0.0 - 59.31 (11.46) - 70.75 (19.7) - 

0.71 0.0 n.s. 63.05 (1.82) n.s. 100.25 ( 13.3) n.s. 

1.42 0.0 n.s. 62.25 (10.09) n.s. 109.00 (20.2) n.s. 
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B.9.7.2. Effects on non-target soil meso- and macrofauna (other than earthworms) 
 
According to the data requirements on active substances (Regulation 283/2013) and formulations (Regulation 

284/2013) the risk to soil dwelling organisms has to be addressed (1) if a risk to non-target arthropods was 

identified or (2) if the product is applied to the bare soil (pre-emergence).  

Under consideration of the intended uses as a seed treatment the risk to soil meso- and macrofauna from 

exposure to the active substance and its major soil metabolites has to be addressed. Therefore, the risk to soil 

dwelling organisms has to be considered. 

Hence, laboratory studies with the soil organisms Folsomia candida and Hypoaspis aculeifer were submitted by 

the applicant. 

 

Reference: Effects of BAS 595 01 F on the reproduction of the Collembola Folsomia 

candida in artificial soil  

Author(s), year: Lührs, U., 2004a 

Report/Doc. number: BASF DocID 2004/1014986 

Guideline(s): ISO 11267 (1999) 

GLP: Yes 

Deviations: Please refer to the commenting box below 

Validity: Acceptable 

 

Material and methods:  

Test substance: BAS 595 01 F, batch no.: 84002, triticonazole content nominal: 25.0 g/L, 

analysed: 26.0 g/L 

Test species: Collembola Folsomia candida (Willem), bred at IBACON 

Number of organisms: 5 replicates per treatment group and control, 1 additional replicate per treatment to 

check the pH and water content of the test substrate after 28 days, each with 10 

individuals.  

Life stage, age: Juveniles, 10-12 days old 

Type of test, duration: Chronic laboratory test, 28 days 

Applied concentrations: 62.5, 125, 250, 500, and 1000 mg prod./kg soil dw corresponding to 1.5, 3.0, 6.1, 

12.2 and 24.4 mg ai/kg soil dw (calculated based on analysed content of 

triticonazole in BAS 595 01 F, considering its density) incorporated into the soil. 

Solvent: None 

Toxic standard: Aventis PMP (phenmedipham 157 g/L); the toxic reference test is performed at 

least once a year.  

Test conditions:  

Test substrate: Artificial soil, 10 % sphagnum peat, 20 % kaolin clay, 69.5 % fine quartz sand, 

0.5% calcium carbonate 

Substrate/test vessel: 30 g wet weight/test container 

Temperature: 19-22 °C 
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Light regime: 16 hours light (610- 710 lx) / 8 hours dark 

Water content: Test start: 33% (equivalent to 53% of WHC) 

Test end: 31 – 33% (equivalent of 50 – 53% of WHC) 

pH: Test start: 6.4 – 6.5 

Test end: 5.8 – 6.2 

Feeding: Approximately 2 mg of granulated dry yeast were spread over the soil surface at 

test start. After 14 days, 2 mg of granulated dry yeast were added. 

Test parameters: pH and water content were determined at test start and test end. Water content 

maintenance was checked on day 13 after application.  

Mortality of adults, behavioural effects and number of juvenile Collembola were 

assessed after 28 days 

Statistics: Mortality data were statistically analysed using Fisher Exact test. 

Reproduction data were tested for normal distribution and homoscedascity using 

Kolmogoroff-Smirnov test and Cochran test (α = 0.05, one-sided smaller). 

The software used to perform the statistical analysis was SYSTAT Version 9.0 

©1999 SPSS Inc. and Tox Rat Professional 2.07, ©2001-2003 Toxrat Solutions. 

Findings:  

Biological effects: No abnormal behaviour was observed with the surviving Collembola. 

 

Table 9.7-2: Effects on mortality and reproduction of Folsomia candida in a sub-chronic test 

Treatment group 

[mg product/kg 

soil d.w.] 

Mean number of 

surviving parental 

collembolans after 

28 d 

Mortality of 

adult 

Collembola 

after 28 d [%](± 

SD) 

Statistical 

evaluation 

Mean number 

of juveniles 

after 28 d (± 

SD) 

Reproduction 

[% of control] 

Statistical 

evaluation 

Control 8.0 20 (0) n.s. 490 (46) - n.s. 

62.5 8.2 18 (8) n.s. 568 (36) 116 n.s. 

125 9.0 10 (7) n.s. 579 (75) 118 n.s. 

250 8.4 16 (13) n.s. 483 (23) 99 n.s. 

500 9.0 10 (10) n.s. 513 (21) 105 n.s. 

1000 9.0 20 (10) n.s. 570 (55) 116 n.s. 

SD…Standard Deviation 
n.s….not statistically significant 
 
Phenmedipham showed an EC50 of 10.3 mg /kg soil dw (95% C.I. 9.9 – 10.8 mg /kg soil dw). The NOEC based 

on reproduction was calculated to be < 3.95mg /kg soil dw. This shows that the test organisms are sufficiently 

sensitive. 

 

Conclusion: 28 day NOEC (mortality and reproduction) = 1000 mg prod./kg soil dw (= 24.4 

mg ai/kg soil dw 

28 day LC50 > 1000 mg prod./kg soil dw (= 26 mg ai/kg soil dw) 
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Reference: Effects of BAS 595 01 F on the reproduction of the predatory mite Hypoaspis 

aculeifer 

Author(s), year: Schulz, L., 2013b 

Report/Doc. number: BASF DocID 2013/1103637 

Guideline(s): OECD 226 (2008) 

GLP: Yes 

Deviations: Please refer to the commenting box below 

Validity: Acceptable 

 

Material and methods:  

Test substance: BAS 595 01 F, batch no.: 84210, content triticonazole nominal: 25.0 g/L analysed: 

26.1g/L; density: 1.069 g/cm3 

Test species: Predatory mites, Hypoaspis aculeifer (CANESTRINI), in-house culture (originally 

purchases from “Katz Biotech AG”) 

Number of organisms: 8 replicates for control, 4 replicates for the treatment groups, each with 10 

individuals.  

2 additional replicates per treatment control for measurement purposes. 

Life stage, age: Adult females from a synchronised culture with an age difference of 3 days 

Type of test, duration: Laboratory sub-lethal test, 14 days 

Applied concentrations: 62.5, 125, 250, 500 and 1000 mg product/kg soil dw, corresponding to 1.5, 2.9, 

5.8, 11.7, 23.4 mg ai/kg soil dw. 

Solvent: None 

Toxic standard: Dimethoate EC 400 tested at concentrations 4.10, 5.12, 6.40, 8:00 and 10.00 mg 

ai/kg soil dw in a separate study. 

Test conditions:  

Test substrate: Artificial soil, 5 % sphagnum peat, 20 % kaolin clay, 74.7 % industrial quartz 

sand, 0.3% calcium carbonate 

Substrate/test vessel: 20 g dry weight/test container 

Temperature: 19.5-21.5 °C 

Light regime: 16 hours light, 8 hours dark; light intensity: 520 lux 

Water content: Test start: 20.92 – 21.23% (equivalent to 52.71 – 53.48% of WHC) 

Test end: 19.54 – 20.30% (equivalent of 49.23 – 51.14% of WHC) 

pH: Test start: 5.7 – 5.9 

Test end: 5.7 – 5.8 

Feeding: The mites were fed with cheese mites Tyrophagus putrescentiae twice to three 

times a week 

Test parameters: pH and water content were determined at test start and test end. Mortality of 

adults, differences in morphology, behavioural effects and number of juveniles 

were assessed after 14 days 
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mesh size of the bags was 5 mm.  

The ash free dry weight of the remaining organic material inside the litter-bags was measured at 3 time points 

within 6 months following the application. The decomposition rates in treated  plots were compared to the 

decomposition in the control plots. After 6 months more tha 50 % of the initial weight of the straw in the litter-

bags was decomposed in the control plots.  

The history of the site was known with regardes to the crop and soil management and the use of fertilisers and 

PPPs. A preliminary assessment of the abundance of earthworms of the study site was performed.  

The experimental field was divided into 16 plots of 5 m x 5 m each (4 plots per treatment).  

The individual plots were arranged in four rows of four plots each plot separated by a pathway of 2 m. 8 bags 

per sampling date were collected from each of the 16 plots.   

The weight of remaining wheat straw in the litter-bags at each sampling date was calculated as percent of the 

initial ash-free dry weight. The non parametric Mann and Whitney U-Test was used to test wheather statistically 

significant differences between control and treated plots occurred at any sampling date.  

Table B.9.7-1: Soil Characteristics 

% sand % silt % clay % total C % OM  pH      % WHC 

6.9 74.3 18.8 1.45 2.5 5.3 68.4 

 

Findings:  

The mean number of earthworms was found to be 31 ind/m2. This number was classified as “medium”, and the 

earthworm populations (species) found were characterised as typical for central European arable land.  

The mean values for each plot are given in Table B.9.7-2 for each treatment and for each of the four sampling 

dates.  

Table B.9.7-2: Ash free dry weight of wheat straw exposed in litter-bags: Mean of 8 bags per plot and sampling 

date - % of the initial weight and overall mean per treatment.  

Treatment 

replicates (plots) 

0 days            

(27.3.2001) 

28 days 85 days 196 d 

Control (water) 100 99.9 83.4 48.0 

100 100.9 76.7 30.3 

100 97.0 79.2 40.9 

100 98.0 77.3 39.7 

Mean  100 98.9 79.2 39.7 

     16.50 g ai/ha 100 99.1 74.6 31.1 

100 105.4 81.0 52.1 

100 97.3 83.4 41.3 

100 96.7 77.8 47.5 

mean 100 99.6 79.2 43.0 

     158.25 g ai/ha 100 102.3 80.0 54.7 

100 99.5 81.4 46.5 

100 100.6 83.6 56.2 
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Treatment 

replicates (plots) 

0 days            

(27.3.2001) 

28 days 85 days 196 d 

100 100.1 83.2 46.7 

mean 100 100.6 82.0 51.0 

     5 kg Benomyl/ha 100 102.5 75.9 46.3 

100 100.7 68.9 27.8 

100 98.6 68.6 23.8 

100 100.2 77.1 37.1 

mean 100 100.5 72.6 33.7 

The high application rate of the test item (158.25 g ai/ha) caused a reduced average decomposition rate as 

compared to the control. Using the non-parametric Mann and Whithney U-test the difference between the 

treatment and the control was not significant (based on a two-sided comparison with p = 0.05).  

 

For this report it was assumed that the overall contribution of earthworms to the weight loss of wheat straw 

buried in the soil of the field site was small and therefore Benomyl had no measurable negative effect on the 

weight loss of wheat straw.  

Conclusions:  

From the PEC calculations it has been shown that triticonazole could reach a plateau concentration of 0.0014 

mg/kg in soil after several years of application at a rate of 12.5 g ai/ha. Peak concentrations (after the yearly 

applications) would be 0.0055 mg/kg. The concentrations are calculated on the basis of 20 cm soil depth. The 

application rates used in the litterbag study were 16.50 g ai/ha and 158.25 g ai/ha. The calculated 

concentrations in soil for the 20 cm soil layer would be 0.0055 mg/kg and 0.0528 mg/kg respectively. No 

statistically  significant effects were observed. According to the results of this test triticonazole will not pose an 

unaccaptable risk to soil organic matter breakdown when used at the supported application rate and according 

to GAP.  
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B.9.8. RISK ASSESSMENT FOR NON-TARGET SOIL MESO- AND MACROFAUNA 

A summary of the toxicity of the formulation BAS 595 01 F, the active substance triticonazole and its soil 

metabolites to earthworms and other soil macro-organisms is provided in Table 9.8-1. 

Table 9.8-1: Summary of effects on soil meso- and macrofauna 

Species Substance Endpoint Reference 

Eisenia fetida 

Triticonazole 56 d NOEC = 125 mg ai/kg soil dw* Lührs, U., 1999a 

BAS 595 01 F 
56 d NOEC = 5.7 mg product/kg soil dw 

(0.1328 mg ai/kg soil dw)* 
Wolf, A., 2009a 

Metabolite RPA 404766 

(Reg.No. 5079285) 
56 d NOEC = 250 mg ai/kg soil dw Friedrich, S., 2013a 

Metabolite RPA 407922 

(Reg.No. 5079288) 
56 d NOEC = 125 mg ai/kg soil dw Friedrich, S., 2013b 

Metabolite RPA 406341 

(Reg.No. 5059144) 
56 d NOEC = 5 mg ai/kg soil dw* Wolf, A., 2006a 

Folsomia candida 

Triticonazole 28 d NOEC = 62.5 mg/kg soil dw* Friedrich, S., 2013c 

BAS 595 01 F 
28 d NOEC = 500 mg product/kg soil dw (12.2 

mg ai/kg soil dw)* 
Lührs, U., 2004a 

Metabolite RPA 404766 

(Reg.No. 5079285) 
28 d NOEC = 500 mg/kg soil dw Friedrich, S., 2013d 

Metabolite RPA 406341 

(Reg.No. 5059144) 
28 d NOEC = 25 mg /kg soil dw* Royer, S., 2006a 

Metabolite RPA 407922 

(Reg.No. 5079288) 
28 d NOEC = 250 mg /kg soil dw Friedrich, S., 2013e 

Hypoaspis aculeifer 

Triticonazole 14 d NOEC = 250 mg ai/kg soil dw* Schulz, L., 2014a 

BAS 595 01 F 
14 d NOEC = 500 mg product/kg soil dw (11.7 

mg ai/kg soil dw)* 
Schulz, L., 2013b 

Metabolite RPA 406341 

(Reg.No. 5059144) 
14 d NOEC = 5 mg /kg soil dw* Ganßmann, M., 2014a 

* corrected by a factor of 2 due to the log POW of triticonazole > 2 (log POW triticonazole: 3.3; log POW for RPA 406341: 2.2) 
 

The risk assessment for soil organisms was conducted according to the Terrestrial Guidance Document 

(SANCO/10329/2002). 

TER values for soil organisms were calculated as the ratio between sublethal no observed effect concentrations 

(NOEC), and the maximum PECsoil. The PECsoil used for the 1st tier risk assessment is based on a single 

application of 12.5 g ai/ha on cereals. For triticonazole and for the metabolite RPA 406341 worst-case PECsoil 

accumulation of 0.0189 and 0.0037 mg/kg soil, respectively, were used. For the Metabolite RPA 407922 no PECsoil 

values are available as after re-evaluation in the e-fate section no exposure assessment is triggered. Two 

unknown fractions were discovered during the re-evaluation process. For these unknown metabolites Met 6 

(MWT 333) and Met 7 (MWT 315) no toxicity studies are available. (for details please refer to fate section B.8). 

 

The endpoints for the active substance / the representative formulation were corrected by a factor of 2 
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irrespective of the peat content in the study. During an EFSA expert meeting (PRAS 91, April 2012) the use of a 

correction factor for substances with a log POW > 2 was discussed and it was agreed that the correction factor 

should always be used for those substances. Unless it can be demonstrated that toxicity to earthworms is 

independent of foc. 

The log POW value of the active substance triticonazole is 3.3. The log POW for the metabolite RPA 404766 is 1.6 

for RPA 406341 it is 2.2. 

Table 9.8-2: TER long-term for earthworms and other soil macro-organisms 

Species Test substance 
NOEC 

[mg/kg soil dw] 

max PECsoil 

[mg/kg soil dw] 
TERLT Trigger 

Eisenia fetida 

Triticonazole 125 mg ai/kg soil dw* 0.0189 6614 

5 

BASF 595 01 F 
5.7 mg product/kg soil dw 

(0.1328 mg ai/kg soil dw)* 
0.0189 7.03 

Metabolite RPA 

404766 (Reg.No. 

5079285) 

250 mg ai/kg soil dw 0.0027 > 10000 

5 

Metabolite RPA 

406341 (Reg.No. 

5059144) 

5 mg ai/kg soil dw* 0.0037 1351 

Metabolite MET 6a 131 mg ai/kg soil dw* 0.0022 > 10000 

Metabolite MET 7b 124 mg ai/kg soil dw* 0.0010 > 10000 

Folsomia candida 

Triticonazole 62.5 mg/kg soil dw* 0.0189 3307 

5 

BASF 595 01 F 
500 mg product/kg soil dw 

(12.2 mg ai/kg soil dw)* 
0.0189 646 

Metabolite RPA 

404766 (Reg.No. 

5079285) 

500 mg/kg soil dw 0.0027 > 10000 

Metabolite RPA 

406341 (Reg.No. 

5059144) 

25 mg /kg soil dw* 0.0037 6757 

Metabolite MET 6a 65.5 mg ai/kg soil dw* 0.0022 > 10000 

Metabolite MET 7 b 61.9 mg ai/kg soil dw* 0.0010 > 10000 

Hypoaspis aculeifer 

Triticonazole 250 mg ai/kg soil dw* 0.0189 > 10000 

5 BASF 595 01 F 

14 d NOEC = 500 mg 

product/kg soil dw (11.7 mg 

ai/kg soil dw)* 

0.0189 619 

Metabolite RPA 26 mg/kg soil dw** 0.0027 9630 
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Species Test substance 
NOEC 

[mg/kg soil dw] 

max PECsoil 

[mg/kg soil dw] 
TERLT Trigger 

404766 (Reg.No. 

5079285)a 

Metabolite RPA 

406341 (Reg.No. 

5059144) 

5 mg /kg soil dw* 0.0037 1351 

Metabolite MET 6a 262 mg ai/kg soil dw* 0.0022 > 10000 

Metabolite MET 7 b 248 mg ai/kg soil dw* 0.0010 > 10000 

* corrected by a factor of 2 due to the log POW of triticonazole > 2 (log POW triticonazole: 3.3; log POW for RPA 406341: 2.2) 
**worst case assumption, that the metabolite is ten times more toxic than the parent. 
acalculated by considering the molecular weight of the metabolite of 333 g/mol and assuming 10-times more toxicity than the 
parent 
bcalculated by considering the molecular weight of the metabolite of 315 g/mol and assuming 10-times more toxicity than the 
parent 
 

With the metabolites RPA 407922 and RPA 404766 studies with earthworms and collembolans were conducted, 

but not with the soil mite Hypoaspis aculeifer With Hypoaspis aculeifer only the metabolite RPA 406341 was 

tested, showing the highest DT50 in laboratory testing. Studies on Eisenia fetida and Folsomia candida with the 

metabolite RPA 406341 were also conducted. The results of the studies showed that the soil mite Hypoaspis 

aculeifer is not considered to be the most sensitive species. Hence, the RMS considers the testing approach (10-

times more toxic than parent) acceptable to address the risk assessment for earthworms and collembolans from 

exposure to the metabolite RPA 404766.  

Based on the risk assessment an acceptable long-term risk to earthworms and other soil macro-organisms from 

exposure to the formulated active substance and its metabolites was identified. The TERLT values were above the 

trigger of 5. 

 

Overall conclusion: 

Overall, the risk to soil macro- and mesofauna is considered low and no further information is required 

addressing the risk to soil organisms.  
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B.9.9. EFFECTS ON SOIL NITROGEN TRANSFORMATION 

 
In addition to the studies with the active substance a new nitrogen transformation study with the representative 

formulation BAS 595 01 F was submitted. A summary of the study is provided below. 

 

Reference: Effects of BAS 595 01 F on the activity of soil microflora (nitrogen 

transformation test) 

Author(s), year: Schulz, L., 2013a 

Report/Doc. number: BASF DocID 2013/1003204 

Guideline(s): OECD 216 (2000) 

GLP: Yes 

Deviations: Please refer to the comments below 

Validity: Acceptable 

 
Material and methods:  

Test substance: 
BAS 595 01 F, batch no.: 84210, content of triticonazole nominal: 25.0 g/L, 

analysed: 26.1 g/L 

Test species: Soil microflora 

Type of test, duration: Nitrogen transformation test, 28 days 

Applied concentrations: 
Control, 0.71 and 7.13 mg product/kg soil dw (equivalent to 0.017 and 0.167 mg 

ai/kg soil dw), 3 replicates 

Solvent/vehicle: None 

Toxic standard: 
Dinoterb, tested in a separate study at concentrations of 6.8, 16.00 and 27.00 

mg/kg soil dw 

Test conditions:  

Test substrate: Agriculturally utilised soil (loamy sand), removed to a depth of 20 cm, from a 

field located in Canitz, Germany. No application of fertilizers and plant protection 

products since 2003. organic Carbon 1.49 %, pH: 6.5, Humus content: 2.56%, 

Carbon content of microbial biomass: 34.69 mg C/100 g soil dw (corresponding to 

2.33% of organic C) 

Total nitrogen content: 0.14% 

Water holding capacity (WHC): 35.17%, water content [g/100 g soil d.w.]: 10.21 

Texture according to ISO 11277: 9.6 % clay, 37.1 % silt, 53.3 % sand 

0.5% (i.e. 1 g/ 200 g soil dw) lucerne meal 

Substrate/test vessel: 200 g soil dw 

Incubation: 19.4 – 21.5°C, darkness 

Water content 15.12-15.92 g/100 g soil dw (equivalent 42.99-45.26 % of WHC) 

pH: Test start: 6.4 

Test end: 6.4 

Test parameters: The nitrogen transformation was determined on day 0 (after approx. 3 hours), and 
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at intervals of 7, 14 and 28 days after application. 

10 g soil dw per replicate was extracted by adding 50 mL 1 M KCl solution to the 

equivalent of 10 g soil dw and mixing on a rotator at 150 rpm for 60 minutes. For 

the quantitative determination of the mineralized part of nitrogen the Autoanalyzer 

was used. 

Statistics: The mean nitrogen-content, standard deviation and coefficient of variation were 

calculated for each treatment group and sampling date.  

Findings:  

Table 9.9-1: Effects of BAS 595 01 F on nitrogen transformation 

Sampling 

date 

(DAA) 

Treatment 

Measured 

values 

[mg NO3-N/ 

100 g sdw] 

Mean value 

[mg NO3-N/ 

100 g sdw] 

(SD) 

CV [%] 
mg NO3-N/ 

kg sdw/day 

Deviation 

from control 

[%] 

0 

Control 

1.13 

1.09 (0.04) 3.5 - - 1.07 

1.06 

0.71 mg/kg 

sdw 

1.06 

1.05 (0.02) 1.6 - - 1.06 

1.03 

7.13 mg/kg 

sdw 

1.05 

1.06 (0.02) 1.6 - - 1.08 

1.05 

7 

Control 

3.75 

3.77 (0.02) 0.6 5.4 - 3.78 

3.79 

0.71 mg/kg 

sdw 

3.79 

3.66 (0.14) 3.7 5.2 -2.7 3.52 

3.68 

7.13 mg/kg 

sdw 

3.75 

3.72 (0.03) 0.7 5.3 -1.0 3.71 

3.70 

14 

Control 

4.59 

4.59 (0.04) 0.8 3.3 - 4.62 

4.55 

0.71 mg/kg 

sdw 

4.67 

4.50 (0.17) 3.8 3.2 -1.4 4.33 

4.50 

7.13 mg/kg 

sdw 

4.86 

4.52 (0.31) 6.8 3.2 -1.1 4.26 

4.44 

28 

Control 

5.80 

5.93 (0.12) 2.1 2.1 - 6.04 

5.96 

0.71 mg/kg 

sdw 

5.60 

5.86 (0.23) 3.9 2.1 -0.8 5.97 

6.01 

7.13 mg/kg 

sdw 

6.58 

6.42 (0.14) 2.1 2.3 +10.7 6.32 

3.37 
sdw…soil dry weight 
DAA…Days after application 
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B.9.10. RISK ASSESSMENT FOR SOIL NITROGEN TRANSFORMATION 

The toxicity of triticonazole on soil micro-organisms is summarised below. The study with the active substance 

was not considered reliable. However, a study with the formulated triticonazole is available and considered 

sufficient to address the risk. 

 

Table 9.10-1: Summary of effects on non-target micro-organisms (nitrogen transformation) 

Test substance Test concentration Time 
Effects 

(deviation from control) 
Reference 

BASF 595 01 F 

0.71 mg prod./kg soil dw 

(0.017 mg ai/kg soil dw) 
28 d 

-0.8 % 

Schulz, L., 2013a 
7.13 mg prod./kg soil dw 

(0.167 mg ai/kg soil dw) 
+10.7 % 

Metabolite RPA 

406341 (Reg.No. 

5059144) 

1 mg/kg soil dw 

28 d 

-9.59 % 

Royer, S., 2006b 
10 mg/kg soil dw -12.33 % 

Metabolite RPA 

404766 (Reg.No. 

5079285) 

0.1 mg/kg soil dw 

42 d 

-4.73 % 
Stojanowitsch, née 

Gehrig, M., 2015a 1 mg/kg soil dw -24.8 % 

Metabolite RPA 

407922 (Reg.No. 

5079288) 

0.1 mg/kg soil dw 

28 d 

+7.5% 

Schulz, L., 2014b 
1 mg/kg soil dw +3.5% 

+…increase of nitrogen transformation; -…decrease of nitrogen transformation 
 

According to the Terrestrial Guidance Document (SANCO/10329/2002) the risk is considered acceptable if the 

effect on nitrogen mineralisation at a recommended application rate is below 25% after 100 days.  

For the Metabolite RPA 407922 no PECsoil values are available as after re-evaluation in the e-fate section no 

exposure assessment is triggered. Two unknown fractions were discovered during the re-evaluation process. For 

these unknown metabolites Met 6 (MWT 333) and Met 7 (MWT 315) no toxicity studies are available (for 

details please refer to fate section B.8). 

Table 9.10-2: Risk assessment  

Test substance Effects < 25% at test concentration PECsoil, accumulation 
Risk acceptable 

Yes/No 

BASF 595 01 F 0.167 mg ai/kg soil dw 0.0189 mg ai/kg soil dw Yes 

Metabolite RPA 

406341 (Reg.No. 

5059144) 
10.0 mg/kg soil dw 0.0037 mg/kg soil dw Yes 

Metabolite RPA 

404766 (Reg.No. 

5079285) 
1.0 mg/kg soil dw 0.0027 mg/kg soil dw Yes 
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Test substance Effects < 25% at test concentration PECsoil, accumulation 
Risk acceptable 

Yes/No 

Metabolite MET 6a 0.017 mg /kg soil dw 0.0022 Yes 

Metabolite MET 7b 0.166 mg /kg soil dw 0.0010 Yes 

acalculated by considering the molecular weight of the metabolite of 333 g/mol and assuming 10-times more toxicity than the 
parent 
bcalculated by considering the molecular weight of the metabolite of 315 g/mol and assuming 10-times more toxicity than the 
parent 
 

The formulated active substance triticonazole did not significantly affect the activity of the soil nitrogen 

transformation under test conditions at application rates up to 0.167 mg ai/kg soil dw. The PECsoil accumulation 

for the intendeds seed treatment cereals was calculated to be 0.019 mg ai/kg soil. Thus the exposure 

concentration used in the tests was approximately 8 times higher than the maximal expected PECsoil when 

applied according to the GAP. 

 
Based on the results a toxicity endpoint for the metabolite RPA 406341 of 10.0 mg/kg soil dw and for the 

metabolites RPA 404766 and RPA 407922 of 1 mg/kg soil dw was determined. 

Under consideration of a PECsoil accumulation of 0.0038 mg/kg soil dw for RPA 406341, a PECsoil maximum of 0.0027 

mg/kg soil dw for RPA 404766 and a PECsoil maximum of 0.0022 mg/kg soil dw for Met 6 and 0.0010 mg/kg soil 

dw for Met 7 the risk to soil micro-organisms from exposure to the metabolite can be considered acceptable. 

 

Overall conclusion: 

According to the results of the data provided for the active substance triticonazole it can be assumed that the risk 

for soil micro-organisms is low when applied according to the GAP. A public literature study is available 

showing a decline of reduction in numbers of microorganisms by applying Premis 025 FS at a dose of 200 

ml/100 kg grain and 150 ml/100 kg grain at harvest. These results are considered relevant. However, the study 

was not conducted according to OECD TG 2016 with the study mainly focussing on structural parameters than 

on functionality. Therefore results cannot be used in the risk assessment but are considered as supplemental 

information. 

 

 

B.9.11. EFFECTS ON TERRESTRIAL NON-TARGET HIGHER PLANTS  

 
B.9.11.1. Summary of screening data 

 
In the first EU peer review evaluation of triticonazole no data and no risk assessment for non-target terrestrial 

plants was provided justified due to the intended use as a seed treatment. For the current application the applicant 

provided a study with the representative formulation on seedling emergence and plant growth. However, 

according to the data requirements for active substances (Commission Regulation (EU) 283/2013) and/or plant 

protection products (Commission Regulation (EU) 284/2013) no testing on non-target terrestrial plants is 

necessary for seed treatments.  
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B.9.11.2. Testing on non-target plants 

 
As testing of non-target terrestrial plants is not part of the data requirements and in the submitted test, the 

application mode does not coincide with the application mode of the intended use as a seed treatment the study is 

considered not relevant and was not evaluated by the RMS. The reference is given below. 
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Reference: Effect of BAS 59501 F on seedling emergence and seedling growth of ten 

species of terrestrial plants under greenhouse conditions. 

Author(s), year: Strömel, C., Brockmann, A., Teresiak, H., 2013a 

Report/Doc. number: BASF DockID: 2013/1003205 

Guideline(s): OECD 208 (2006), OCSPP 850.4100 (2012) 

GLP: Yes 

 

 
B.9.11.3.  Extended laboratory studies on non-target plants 

 
For seed treatments testing on non-target terrestrial plants is not required. 

 
B.9.11.4. Semi-field and field tests on non-target plants 

 
For seed treatments testing on non-target terrestrial plants is not required. 

 

B.9.12. RISK ASSESSMENT FOR TERRESTRIAL NON-TARGET HIGHER PLANTS  
 
Overall conclusion: 

As the intended use is a seed treatment, the exposure to non-target plants is considered to be negligible and a risk 

assessment is not required. 

 
 

B.9.13. EFFECTS ON OTHER TERRESTRIAL ORGANISMS (FLORA AND FAUNA)  

 
No data available. 
 
 

B.9.14. RISK ASSESSMENT FOR OTHER TERRESTRIAL ORGANISMS (FLORA AND FAUNA) 
 
No data available 
 
  




















