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B.9. ECOTOXICOLOGY DATA 

 

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 Directive 91/414/EEC has been repealed by Regulation (EC) no 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 draft renewal assessment report (dRAR) 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, studies, which were already submitted for the Annex I 

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

were summarised in the dRAR (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 dRAR. 

 

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 dRAR are 

summarised in the Table 9-1. 
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Weight, age: 905 - 1185 g bodyweight, approximately 21 month old 

Type of test: 

Range finding test: 

Acute oral toxicity 

1 male and 1 female from HRC stock dosed at 2000 mg ai/kg bw – emetic reaction 

recorded 

Applied concentrations: 0 (1% methylcellulose vehicle only), 125, 250, 500, 1000 and 2000 mg ai/kg bw, 

dosage volume: dosage volume: 5 mL/kg body weight 

Type of application: Oral intubation using a Ch 14 plastic catheter,  

Time of exposure: One single application, monitoring during 14 days 

Test conditions: 

 

 

 

 

Acclimation: 

Test temperature: mean daily minimum - 17°C mean daily maximum - 22°C, 

relative humidity: mean daily – 91%, lighting: 10h light and 14h darkness. 

Feed (standard HRC layer diet) in pellet form was provided ad libitum during 

acclimation and during the test, except of an overnight starvation period of approx. 

19 hours prior to testing. 

15 days prior to dosing 

Test parameter:  

Observations: Mortalities, bird health and clinical signs were observed daily. Individual 

bodyweights were observed on Days -15, -7 (pre-treatment period) and 0 

(immediately prior to dosing), and on Days 7 and 14 (post-treatment period). 

Group mean food consumption was measured weekly over the following periods: 

Days -15 to -8, -7 to -1, 1 to 7 and 8 to 14. 

At test termination, post-mortem examination was carried out on ten birds from 

the high dose group. 

Statistics: There were no mortalities in this study. Therefore, it was not possible to perform a 

calculation of a LD50. The LD50 value was determined to be greater than the 

highest dosage tested. Analysis of variance (Williams 1971, 1972), were carried 

out for bodyweights on Day 7 and Day 14 for all groups.  

Findings:  

Mortalities: No mortalities occurred in the control group and in the 500, 1000 and 2000 mg 

ai/kg treatment groups. 

Clinical signs: All control birds were normal in appearance and behaviour throughout the test. 

Five birds in one group vomited dose-like material shortly after dosing. All other 

birds remained in good health. 

Body weight, feed 

consumption: 

One bird was subdued on Day -1 and replaced at time of dosing with a new bird. 

Compared to the control group, there were no treatment-related effects on body 

weight and feed consumption in the treatment groups.  
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hours later.   

Applied concentrations: 0 (corn oil vehicle only), 125, 250, 500, 1000 and 2000 mg ai/kg bw, dosage 

volume: dosage volume: 10 mL/kg body weight 

Type of application: Oral intubation using a Ch 14 plastic catheter 

Time of exposure: One single application, monitoring during 14 days 

Test conditions: 

 

 

 

Acclimation: 

Test temperature: mean daily minimum - 19°C mean daily maximum - 21°C, 

relative humidity: mean daily – 52%, lighting: 7h light and 17h darkness, 120 lux 

Birds were given weed grain ad libitum, except of an overnight starvation of at 

least 15 hours period prior to testing 

14 days prior to dosing 

Test parameter:  

Observations: Mortalities, bird health and clinical signs were observed daily. Individual 

bodyweights were observed on Days -14, -7 (pre-treatment period) and 0 

(immediately prior to dosing), and on Days 7 and 14 (post-treatment period). 

Group mean food consumption was measured weekly over the following periods: 

Days -14 to -8, -7 to -1, 1 to 7 and 8 to 14. 

At test termination, post-mortem examination was carried out on all birds from the 

highest dose  

Statistics: There were no mortalities in this study. Therefore, it was not possible to perform a 

calculation of a LD50. The LD50 value was determined to be greater than the 

highest dosage tested.  

Findings:  

Mortalities: No mortalities occurred in the control group and in all treatment groups. 

Clinical signs: Regurgitation of feed or dose occurred at 500, 1000 and 2000 mg ai/kg bw. 

Body weight, feed 

consumption: 

Bodyweight changes were similar in all groups with no evidence of any treatment-

related effect. 

 

Table 9.1-5: Mortality and growth (bodyweights and food consumption) of pigeon following acute oral 

exposure (gavage) 

Test 

substance 

[mg ai/kg] 

Cumulative 

mortality 
Sex 

Mean bodyweight change [g/bird] 

-14to -7 -7 to 0 0 to 7 7 to 14 

Control 
0 ♂ +44 -7 +7 +11 

0 ♀ +9 -2 +6 +1 

125 
0 ♂ +11 -37 +35 -1 

0 ♀ +40 +12 -9 +8 

250 
0 ♂ +49 -11 +18 -4 

0 ♀ +18 -10 +4 +9 

500 
0 ♂ +17 -5 +3 +7 

0 ♀ +17 -6 +5 +1 
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Number of organisms: 5 males and 5 females per treatment group 

Weight, age: 169- 213 g bodyweight, 18 weeks 

Type of test: 

Range finding test: 

Acute oral toxicity 

The dosages were established based on toxicity data provided by the sponsor.  

Applied concentrations: 0 (corn oil vehicle only), 295, 486, 810, 1350 and 2250 mg/kg bw, dosage volume: 

dosage volume: 5 mL/kg body weight 

Type of application: Oral intubation using stainless steel 14 gauge canula 

Time of exposure: One single application, monitoring during 14 days 

Test conditions: 

 

 

 

 

Acclimation: 

Average test temperature: 23.8 ± 1.2°C (SD), average relative humidity: 60% ± 

13% (SD), lighting: 8h light and 16h darkness with approx. 128 lux. 

Feed of a game bird ration formulated to Wildlife International, Ltd.’s 

specifications. The feed was provided ad libitum during acclimation and during the 

test, except of an overnight starvation period of at least 18 hours prior to testing. 

Birds were given water soluble antibiotics in their drinking water for 6 days during 

the acclimation period. 

Approx. three weeks prior to test initiation. 

Test parameter:  

Observations: Mortalities, signs of toxicity, and behaviour were observed daily. Individual 

bodyweights were measured at the initiation of the test and on Days 3, 7, and 14 of 

the test. Average feed consumption was determined by pen for each dosage group 

and the control group for Days 0-3, 4-7, and 8-14. 

At test termination, all test birds were subjected to a gross necropsy.  

Statistics: There were only two mortalities in this study. Therefore, it was not possible to 

perform the calculation of a LD50 value. The LD50 value was determined to be 

greater than the highest dosage tested. No statistical analysis was applied to 

separate mean responses among treatment groups for feed consumption. 

Bodyweight data were compared by Dunnett’s t-test using TOXSTAT software.  

Findings:  

Mortalities: No mortalities occurred in the control group or in the 295, 486, 810 or 1350 mg/kg 

treatment groups. However, there was 20% (2 out of 10) mortality in the 2250 

mg/kg bw treatment group. One female in the control group was noted as ruffled 

in appearance approximately 2 hours after dosing possibly as a result of handling 

stress. Within 30 minutes the hen appeared normal and remained so throughout the 

test period. All other control birds were normal in appearance and behaviour 

throughout the test. 

Clinical signs: Signs of toxicity were observed at all levels, but resolved by day 10 in all groups. 

These signs included ruffled appearance, depression and lethargy.  

Body weight, feed 

consumption: 

Some slight reduction in food consumption was observed at doses above 295 

mg/kg bw. Treatment-related reductions in body weight were observed in both 











Triticonazole Volume 3 – B.9 (AS)   

  

 

28 

Reference: BAS 595F (Triticonazole) – 1-Generation –Reproduction Study on the 

Bobwhite quail (Colinus virginianus) by Administration in the Diet 

Author(s), year:  2012a 

Report/Doc. number: BASF DocID 2011/1269059 

Guideline(s): OECD 206, US EPA § 71-4, U.S. EPA-OPPTS 850.2300  

GLP: Yes 

Deviations: According to study plan food mixes should be used for a maximum of 6 weeks. 

Erroneously the first food mix was used over a time period of 47 days. Additional 

samples of the first food mix for each test concentration were taken on the last day. 

Analytical results demonstrated that the test substance was stable in the food mix 

over the prolonged time period. Therefore this deviation had no effect on the study 

results. Please also refer to the commenting box below 

Validity: Acceptable 

 

Material and methods:  

Test substance BASF 595 F (Triticonazole), Batch: COD-001440 

Purity 91.3% (tolerance ± 1%), CAS no.: 131983-72-7 

 

Test species: Bobwhite quail (Colinus virginianus) 

Number of organisms: 16 pens per concentration group with one male and one female per replicate (+ 2 

spare replicates for replacements during the pre-egg-production period) 

Weight, age: Body weight between 184 – 190.4 g (males) and 189.4 – 193.3 g (females) at test 

initiation, 6 months 

Type of test: Reproductive toxicity 

Applied concentrations: Control (untreated diet), 50, 150, 450 mg ai/kg diet (nominal) corresponding to 

3.63, 10.98 and 32.76 mg ai/bw/day, respectively 

Analytics: Concentration, homogeneity and stability of the test substance in the diet were 

sufficiently verified by analytical methods. 

Type of application: Test substance mixed in the diet, prepared in intervals of 5 or 6 weeks. 

Phases of the study: Acclimation (pre-treatment): week -2 to -1; Pre-egg laying phase: week 1 - 10; 

Egg-laying phase: week 11- 22 

Time of exposure: 22 weeks 

Test conditions:  

Temperature /  relative 

humidity: 

Adult birds: 18.1-27.4 °C / 36-100% 

Egg storing: 15 - 18 °C / 51 – 83 % 

Incubation: acclimation to room temperature for about 1 day before incubation 

37.5 ± 0.5 °C / 61 – 84 % 

Chicks: 37-43 °C in the center under the heaters, decreasing with increasing 

distance from the center / 36-100% 
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Lightning: Week -2: 7 hours light, 17 hours darkness 

Week 1 to 7: 7 hours light, 17 hours darkness 

Week 8 to 9: 14 hours light, 10 hours darkness 

Week 10 to 22: 17 hours light, 7 hours darkness 

Illuminance: 20-80 lux 

Feeding All adult birds and their offspring were given feed and water ad libitum during 

acclimation and testing.  

Test parameter:  

Observations: The animals were monitored daily from arrival onwards. Signs of toxic effects and 

abnormal behaviour were monitored. One male bird died during the acclimation 

period. All other birds were of good health until day 0. 

One day before start of the scheduled egg-laying period (10 Aug 2011) the 

following cages were eliminated: 

Group 0: cages 7 (foot lesion) and 13 (comparably low body weight of one of the 

birds) 

Group 1: cages 26 and 35 (comparably low body weight of one of the birds) 

Group 2: cages 38 and 44 (comparably low body weight of one of the birds) 

Group 3: cages 55 (male died during acclimation period) and 59 (comparably low 

body weight of one of the birds) 

Adult Body weight: Adult body weights were determined at the start of the treatment period (day 0) 

and after 2, 4, 6, 8 weeks of the pre-egg-laying period, and at adult termination. 

Offspring body weights were determined at hatching and at 14 days of age after 

CO2 asphyxia. 

Adult feed consumption: Starting with the treatment period the total food consumption per replicate was 

determined once weekly by measurement of the weight of the food containers at 

start and end of the week. The mean value per bird and day was calculated. 

Observations concerning palatability were made on a routinely basis. No 

impairment of feed uptake was observed. Therefore no detailed records were 

made. 

Egg parameter: Records were maintained for each pen and each week of the numbers of eggs that 

were laid, cracked, abnormal. Eggshell thickness was recorded for each pen and 

every two weeks. 

The number of infertile eggs per pair and week, embryonic death at day 11 and 18 

by candling and chicks “dead-in-shell” at hatching were recorded  

Hatchling parameter: Records were kept of the numbers of hatchlings and offspring surviving for 14 

days (14-day survivors) per pen, per week. Any abnormalities in chicks hatched 

were recorded. 

Necropsy: Adult birds which died during the treatment period and birds that were sacrificed 

at the end of the treatment period were necropsied and subjected to gross-
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pathological assessment. Birds, which were sacrificed at the end of the pre-egg-

laying period and those, which were terminated because the male or the female 

bird in a replicate had died were not examined. 

Birds were sacrificed by CO2 asphyxia. 

For the chicks no post-mortem examination was carried out. 

Statistics: Descriptive statistics; Dunnett-test for body weight and food consumption of 

parent quails, for the egg weight, egg shell thickness and chicks' body weight, and 

for comparing each dose group with the control group. Wilcoxon-test for count 

data and proportions (α = 0.05, α = 0.01). 

Findings:  

Analytical results: The achieved concentrations, stability and homogeneous distribution of the test 

substance in the diet for 40 days at room temperature were confirmed as 

acceptable, i.e. in the range of 89.1 % and 95.7 % of nominal concentration. 

Biological effects: There were no mortalities of adult quails observed in any concentration group 

during the whole exposure period, nor over the whole pre-egg-laying and the egg-

laying period. Generally, the birds were in good health throughout the 

experimental period except isolated findings, mostly moderate lesions from 

fighting and consequential injuries (e.g. foot and eye lesions were noted during the 

macroscopic pathological examination). Clinical signs attributable to the test 

substance were not observed. 

In comparison to the control, the food consumption was statistically significantly 

increased in test group 1 in week 5 and in test group 2 in weeks 1 and 2. In test 

group 3 a statistically significant decrease was observed in week 19. All these 

deviations were considered to be incidental. Over the whole exposure period no 

trend towards an increase or decrease of the food consumption was observed in 

any of the tested concentration groups. 

The body weights of the exposed birds were not markedly increased or decreased 

in comparison to the control group. The statistical analyses revealed no evidence 

of any treatment-related effect for all measurements and both sexes. 

The egg shell thickness of the treatment groups was at about the same level as in 

the control group. No statistically significant deviation from the control group was 

identified. 

Percentage of damaged eggs: Following revised animal welfare regulations, this 

test was carried out in markedly larger test cages with a floor of Noryl® instead of 

wired mesh. In these cages the eggs were available for the parent birds and the 

structure of the floor facilitated picking of eggs, since the parent birds could easily 

hold the eggs on one place. Thus the rate of damaged eggs was very high up to 

week 6 of the egg-laying period. From week 7 on the floor was completely 

covered with card board, on which the eggs could roll, and the percentage of 
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damaged eggs was markedly reduced. However, the normal values for the 

proportion of cracked eggs of eggs laid provided by the test guideline (i.e. 0.6 – 

2.0%), which were based on experience gained in smaller cages with egg catchers, 

could not be obtained in the large cages. Nevertheless the proportion of damaged 

eggs in the control group of this study (6.3%) is considered to be in an acceptable 

range and to have no influence on the overall sensitivity of this study. The 

proportion of damaged eggs of eggs laid in the highest concentration group was 

low (4.3%) and the parameter was not affected by the test substance in previous 

studies conducted with the same test substance. 

Generally the fertility was comparably low in the first part of the egg-laying 

period. No statistically significant deviation to the control group was identified in 

any of the treatment groups.  

The total embryonic mortality was calculated as sum of early and late embryonic 

mortalities. The statistical evaluation was performed by analysis of the proportion 

of viable eggs set on day 18 of fertile eggs. The evaluation did not indicate any 

treatment-related effect on embryonic survival. 

 

At 450 mg active ingredient/kg diet (daily dose 32.76 mg active ingredient/kg 

bodyweight and day) following statistically significant effects were observed: 

- Reduced number of eggs laid per female quail and week 

- Reduced proportion of 14-day-old surviving chicks of chicks hatched 

In consequence of these reductions: 

- Reduced number of hatched chicks per female quail and week 

- Reduced number of 14-day-old-surviving chicks per female quail and week 

- Reduced proportion of 14-day surviving chicks of eggs initially set and of fertile 

eggs 

The body weight at hatch is a parameter which was affected by the test substance 

in earlier studies and is thus of specific interest. However, in this study a 

statistically significant decrease in comparison to the control group was only 

observed in group 3 (450 mg ai kg diet) for weeks 5-8, but not over the whole egg-

laying period. However, a slight trend towards a lower body weight in the highest 

concentration group was visible. 

 

At 150 mg active ingredient/kg diet (daily dose 10.98 mg active ingredient/kg 

bodyweight and day) following statistically significant effects were observed: 

 - The proportion of chicks dead-in-shell of fertile eggs which was statistically 

significantly increased in comparison to the control group in weeks 9 – 12 and for 

the whole egg-laying period (Wilcoxon-test). The difference was statistically 

significant only on the 5% level and no effect was seen at the higher treatment 
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level. 

- The proportion of hatched chicks of eggs set at day 18, which reflects the 

proportion of chicks dead-in-shell, was statistically significantly decreased in 

weeks 9 – 12, but not over the whole egg-laying period (Wilcoxon-test). An 

analysis of the individual data shows that there was no clear trend over the whole 

egg-laying period and that the high proportion of chicks that died in the last week 

of the egg-laying period (28 of 66 viable 18-day embryos = 42.4%) contributed 

markedly to the deviation. For both parameters the highest concentration group 

(the 450 mg ai/kg diet) was clearly not affected. No concentration-related trend 

could be seen. In conclusion, the statistically significant increased proportion of 

chicks dead-in-shell can be regarded as incidental and may have been caused by 

specific unfavourable conditions for the eggs in that test group during the last 

hatch. 

- Survival of chicks after hatch was slightly lower than in the control group, but 

not statistically significantly reduced over the whole egg-laying period. Only 

during the second part of the egg-laying period the reduction was statistically 

significant. It was concluded, that the survival after hatch was affected by the test 

substance in the highest concentration group only since in the 150 mg ai/kg diet 

group the effect was not significant over the whole egg-laying period. 

 

Effect over the whole embryonic development in 150 mg ai/kg diet group was 

considered to not be treatment-related.  

 

In summary, the most sensitive endpoints were the egg production and the survival 

after hatch as shown in the 450 mg ai/kg diet group. Statistically significant 

differences from the control group in 150 mg ai/kg diet were driven by the 

incidentally increased proportion of chicks “dead-in-shell” and were not 

considered to be treatment related. 

Statistical power: As the test was conducted according to the current guidelines, the statistical power 

is considered to be acceptable. 

Table 9.1-8: Summary of effects of triticonazole on the reproduction of the bobwhite quail (Colinus 

virginianus) 

 

Experimental group 

[mg ai/kg diet] 

Control 50 150 450 

Number of replicates 16 16 16 16 

No. treatment-related mortality of adult birds 0 0 0 0 

Adult body weight [g] (male/female) end of egg laying 

period 
216.1/226.1 219.1/234.7 211.3/238.8 213.5/225.2 

Body weight change [%] over total period (day 0-154) 17.45/19.38 15.74/23.33 10.98/23.54 14.54/16.93 
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Experimental group 

[mg ai/kg diet] 

Control 50 150 450 

No. of eggs laid / group 892 913 883 569 

No. of cracked and broken eggs / group 63 56 79 22 

Mean egg weight (g) a 9.9 10.1 10.1 9.8 

Mean egg shell thickness (mm) a 0.20 0.19 0.20 0.19 

No. of eggs set b/ group 750 771 723 476 

No. of fertile eggs / group 706 736 662 455 

No. of infertile eggs / group 44 35 61 21 

No. of early embryonic mortalities / group 28 27 24 14 

No. of viable 11-day old embryos / group 678 709 638 441 

No. of late embryonic mortalities / group 13 14 8 12 

No. of viable 18-day old embryos / group 665 695 630 429 

No. of total embryonic deaths / group 41 41 32 26 

No. of "dead-in-shell" / group 146 116 152 86 

No. of chicks hatched / group 519 579 478 343 

No. of 14-day surviving chicks / group 424 466 356 206 

No. of eggs laid / female bird / week a 4.6 4.8 4.6 3.0** 

No. of eggs laid per hen/day 0.66 0.68 0.66 0.43** 

No. of chicks hatched / female bird / week a 2.7 3.0 2.5 1.8** 

No. of 14-day surviving chicks / female bird / week a 2.2 2.4 1.9 1.1** 

Mean body weight of chicks at hatching (g) a 6.2 6.3 6.1 6.0 

Mean body weight of chicks 14 days after hatching (g) a 23.7 23.9 23.3 22.4 

% fertile eggs of eggs set b 92.8 95.3 92.6 93.5 

% viable 11 day old embryos of eggs set b 89.4 91.7 89.2 90.5 

% viable eggs at day 18 of eggs set b at day 11 98.3 98.2 98.7 97.4 

% hatched chicks of eggs set at day 18 78.9 83.3 74.3 78.9 

% 14-day survivors of chicks hatched 79.4 79.6 73.1 55.3** 

% cracked and broken eggs of eggs laid 6.3 6.0 8.5 4.1 

% early embryonic mortalities of fertile eggs 3.6 3.9 3.7 3.2 

% late embryonic mortalities of fertile eggs 1.6 1.7 1.2 2.4 

% "dead-in-shell" of fertile eggs 19.7 15.6 24.3*c 19.5 

Hatchability (% chicks hatched of total eggs set) 69.3 75.1 65.8 70.1 

Hatchability (% chicks hatched of fertile eggs) 75.1 78.9 70.8 74.9 

a mean values calculated as means from mean values of each replicate 
bincubated 
cthis deviation was considered to be not test substance related 
*statistically significant differences compared to the control (p ≤ 0.05) 
**statistically significant differences compared to the control (p ≤ 0.01) 

 

 

Conclusion: In a bobwhite quail avian reproduction test with triticonazole the NOEL was 

determined at 10.98 mg ai/kg b.w./day (NOEC = 150 mg ai/kg). 
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acclimation and testing. The basal diet contained at least 20% protein and 2.5% 

fat, and not more than 7% fibre.  

Test parameter:  

Observations: During the study, all adult birds were observed daily for signs of toxicity or 

abnormal behaviour.  

Adult Body weight: Adult body weights were measured at beginning of acclimation, at test initiation, 

at 13 and at adult termination. Offspring body weights were determined at 

hatching and at 14 days of age for surviving ducklings. 

Adult feed consumption: Feed consumption for each pen was measured for a 7-day period every week 

throughout the test. Attempts were made to minimize feed wastage. 

Egg parameter: Eggs were collected daily from all cages, when available, and marked according to 

the cage of origin and date of collection. Records were maintained for each pen 

and each week of the numbers of eggs that were laid, cracked eggs, eggs set, 

fertility and viability (after approx. 18 days). Eggshell thickness was recorded for 

each pen and week as appropriate. 

Hatchling parameter: Records were kept of the numbers of hatchlings and offspring surviving for 14 

days (14-day survivors) per pen, per week. 

Necropsy: Adult birds that died or were euthanized during the course of the study were 

subjected to a gross necropsy. At the end of the exposure period, all surviving 

adult birds were euthanized with carbon dioxide gas and necropsied. 

Statistics: Upon completion of the study, the data was first tested for homogeneity of 

variance using Batlett’s Test. Proportional data was examined following Arcsine 

transformation. An ANOVA analysis was performed on the data for various 

parameters. Tukey’s post-hoc test was then performed only in response to a 

significant result from the ANOVA for the purpose of directly comparing each of 

the test treatments to the control. In the event the data for a given parameter did 

not pass the Bartlett’s Test for homogeneity of variance, a nonparametric ANOVA 

(Kruskal-Wallis) was used to determine treatment differences. 

 

Findings:  

Analytical results: Samples collected during the test to measure the achieved test substance 

concentrations for the 250, 500, and 1000 diets had percent of nominal values in 

the range of 112.9% to 119.3% at the time of preparation.  

Biological effects: Not treatment-related mortalities occurred in all control and treatment groups. 

During the 21 week period there were 13 incidental mortalities predominantly 

caused by obvious cage injury. No overt signs of toxicity or effects upon adult 

body weight were observed. There were no significant differences in feed 

consumption among treatment groups. There was a statistically significant 

difference between the control and the 1000 ppm test group in the following 
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reproductive parameters: number of hatchlings/ number of eggs set, number of 

hatchlings/ number of fertile eggs and 14 day hatchling weights. There was a 

statistically significant difference between the control and both the 1000 and 500 

ppm test groups in the parameters number of eggs laid per day, number of eggs set 

in the incubator, number of 14 day survivors/ number of set eggs, number of 14 

day survivors/ number of hatchlings and hatchling weights. Specifically, the 500 

and 1000 ppm groups laid 31 % and 53 % fewer eggs per day than the control and 

produced 32 % and 80 % fewer 14-day surviving chickens. There were no 

treatment related effects on numbers of fertile eggs, numbers of cracked eggs or 

number of viable embryos. 

The estimated test substance intakes for bobwhite quails during the test were 16.9, 

16.9, 16.2 and 16.6 mg ai/kg bw/d for the control, 250, 500 and1000 pm treatment 

groups, respectively. No apparent treatment related necropsy findings were 

recorded. 

 

Table 9.1-9: Mean group body weight from a bobwhite quail dietary reproduction study 

Test 

concentration 

[ppm] 

Sex Start of 

acclimation 

Start of 

test feed 

Week 0 

Start of egg 

lay Week 

11 

Test end 

Week 26 

Control 
Male 170.3 208.9 223.6 219.2 

Female 171.6 203.3 216.9 239.3 

250 
Male 171.1 201.8 218.6 216 

Female 175.7 209.1 221 236.4 

500 
Male 172 208.6 222.8 200.7 

Female 167 197.5 218.4 227.8 

1000 
Male 178.4 214 226.7 220.2 

Female 176.8 207.1 225.1 232.2 

* Significantly different from the control at p < 0.05 

 

Table 9.1-10: Summary of reproductive results in the bobwhite quail 

Reproductive parameter 
Test concentration [mg ai/kg diet] 

control 250 500 1000 

Number of replicates 14 14 13 13 

Total eggs laid 670 664 426 292 

Eggs cracked 3 2 4 0 

Eggs set 607 595 363 241 

Fertile eggs 554 520 311 183 

Viable embryos 543 508 297 170 

Hatchlings 517 492 260 136 

14-day old survivors 457 403 155 25 
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crude fat, and no more than 7% crude fibre.  

Test parameter:  

Observations: During the study, all adult birds were observed daily for signs of toxicity or 

abnormal behaviour. Additionally, all offspring were observed for behaviour and 

mortality once daily from hatching until 14 days of age. 

Adult Body weight: Adult body weights were measured at start of the acclimation , at start of treated 

feed, at start of photostimulation and at adult termination. The weight of the 

ducklings was determined at hatching and at 14 days of age for surviving 

ducklings after euthanization. 

Adult feed consumption: Feed consumption for each pen was measured weekly throughout the treatment 

period for a total of 21 weeks and one day for a total of 22 feeding intervals.  

Egg parameter: The numbers of eggs laid, cracked, number of fertile eggs on day 14 of incubation, 

number of viable embryos on day 21 of incubation. Eggshell thickness was 

recorded for each pen and week as appropriate. 

Hatchling parameter: Records were kept of the numbers of ducklings hatched and were observed once 

daily for behaviour and mortality. Offspring surviving for 14 days (14-day 

survivors).. 

Necropsy: Gross pathological examinations were performed on all birds succumbing prior to 

adult termination and on all birds surviving the. All surviving adult birds were 

euthanized by carbon dioxide asphyxiation. 

Statistics: Upon completion of the study, statistical analyses were to determine statistically 

significant differences between the control group and each of the treatment groups. 

Sample units were the individual pens within each experimental group, except 

adult body weight where the sample unit was the individual bird. Data sets were 

first tested for normality using a Chi-square test and for homogeneity of variance 

using a Bartlett’s test. Proportional data were Arcsine transformed. If the 

normality test and/or the homogeneity test did not pass, the data was tested with a 

Levene’s Test for Homogeneity of Variance. Data sets were analysed with 

ANOVA and a post hoc test to test treatment means against control means with a 

Dunnett’s Test (equal size of data set), a Tukey’s Test (unequal size of data set) or 

with a Kruskal Wallis ANOVA (data set not normal and/or homogenous).  

Findings:  

Analytical results: Samples collected during the test to measure the achieved test substance 

concentrations for the 125, 250, 500 and 1000 ppm diets had percent of nominal 

values in the range of 119.99% to 94.37%, 111.14% and 92.83%.  

Biological effects: Two mortalities occurred, one in the 125 ppm and one in the 250 ppm group, 

which were not related to treatment. No overt signs of treatment-related toxicity 

were observed in adult Mallard ducks during the exposition period. All birds were 

noted to be normal in appearance and behaviour. There were no observations made 
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on the post-mortem documentation regarding any toxicity-related effects. 

No significant differences were detected for any of the adult or reproductive 

parameters tested.  

 

Table 9.1-11: Mean group body weight from a mallard duck dietary reproduction study 

Test 

concentration 

[ppm] 

Sex Start of 

acclimation 

Start of 

test feed 

Week 0 

Start of egg 

laying 
Test end 

Control 
Male 1178.3 1142.9 1159.3 1196.8 

Female 985.8 989 1046.9 1161.1 

125 
Male 1203.0 1162.3 1185.3 1277 

Female 1020.3 978.8 1002.8 1226.5 

250 
Male 1133.3 1138.8 1170.9 1242.1 

Female 1003.7 970.8 1010.4 1204.3 

500 
Male 1173.8 1183.8 1192.3 1241.6 

Female 1002.3 985.9 1042.4 1214.8 

1000 
Male 1197.8 1151.6 1129.4 1197.1 

Female 1005.4 970.1 982.5 1114.6 

* Significantly different from the control at p < 0.05 

 

Table 9.1-12: Summary of reproductive results in the mallard duck 

Reproductive parameter 
Test concentration [mg ai/kg diet] 

control 125 250 500 1000 

Number of replicates 16 12 15 16 14 

Total eggs laid 899 580 827 846 714 

Eggs cracked 48 35 42 24 30 

Eggs set 779 477 713 751 621 

Fertile eggs 732 439 658 693 539 

Viable embryos 678 368 580 614 489 

Hatchlings 566 262 493 489 418 

14-day old survivors 556 259 478 463 397 

Eggs laid/hen/day 0.8 0.67 0.79 0.76 0.73 

Number of eggs set into incubator/hen/day 0.7 0.57 0.68 0.67 0.63 

Mean eggshell thickness measurements [mm] 0.368 0.376 0.360 0.362 0.361 

Mean hatchling bodyweight [g] 36 35.9 36 37 36.7 

Mean 14-day old survivor bodyweight [g] 149.7 239.1 169.5 156.5 185.8 

Eggs cracked/eggs laid [%] 5 6 5 3 4 

Viable embryos/fertile eggs [%] 93 84 88 89 91 

Hatchlings/viable embryos [%] 83 71 85 80 85 

14-day old survivors/hatchlings [%] 98 99 97 95 95 

Hatchlings/eggs set [%] 73 55 69 65 67 
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Temperature / relative 

humidity: 

Adult housing: 18.5 - 24 °C / 28-86%  

Chick housing: 40 ± 2°C 

Egg storing: 16 ± 1°C/ 60 – 90%  

Incubation: generally approx. 37.8 ± 0.1 °C/ generally approx. 59-69% 

Hatching: 37.7 - 37.9°C / 80 – 90 % 

Offspring management: 40 ± 2 °C / no information on humidity provided  

Lightning: Acclimation: Week -1: 7 hours light:17 hours dark 

Substance feeding period before egg-laying: 

Week 1 to 7: 7 hours light: 17 hours dark 

Week 8 to 9: 14 hours light: 10 hours dark 

Substance feeding 1 week before and during egg-laying period: Week 10 to 22: 17 

hours light:7 hours dark 

Illuminance: 34-257 Lux 

Feeding All adult birds and their offspring were given feed and water ad libitum during 

acclimation and testing. The basal diet contained at least 24% protein and 6% fat, 

and not more than 4% fibre.  

Test parameter:  

Observations: During the study, all adult birds were observed daily for signs of toxicity or 

abnormal behaviour.  

Adult Body weight: Adult body weights were measured at beginning the treatment period (day 0), after 

2, 4, 6 and 8 weeks of the pre-egg production period and at the end of the test. 

Offspring body weights were determined at hatching and at 14 days of age for 

surviving chicks. 

Adult feed consumption: The total food consumption/replicate was determined once weekly. The mean 

value/per bird and day was calculated. 

Egg parameter: Eggs were collected daily during the 12-week egg-laying period starting at the 

beginning of week 11 and ending at the end of week 22. The eggs were labelled 

with the cage number and the week collected. 

For each pen and each week the numbers of eggs that were laid and cracked eggs 

were recorded. The eggs, cracked ones included, were weighed per replicate and 

the weight and the number of eggs weighed was recorded. 

The eggs were candled to check for shell abnormalities, cracks ore breakages. 

Eggshell thickness was recorded for each pen and week as appropriate. 

All eggs placed in the incubator were candled approximately on days 11 and 18 of 

the incubation period for evaluation of infertilities, and early and late embryonic 

deaths. 

Hatchling parameter: Records were kept of the numbers of hatchlings and offspring surviving for 14 

days (14-day survivors) per pen, per week. 

Necropsy: Adult birds that died or were euthanized during the course of the study were 
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necropsied and subjected to gross-pathological assessment. Birds, which were 

sacrificed at the end of the pre-egg laying period and those, which were terminated 

because the male or the female bird in a replicate had died were not examined. At 

the end of the exposure period, all surviving adult birds were euthanized with 

carbon dioxide gas and necropsied. 

Statistics: The SAS system was used for data analysis (USEPA, 2002). A pairwise 

comparison of each dose group with the control was done via the Wilcoxon-test. 

The Dunnett`s test was applied for several parameters.  

Findings:  

Analytical results: Samples collected during the test to measure the achieved test substance 

concentrations for the 170 and 300 mg/kg diets had percent of nominal values in 

the range of 91.6% and 109% at the time of preparation.  

Biological effects: Generally, the birds were in good health throughout the experimental period 

except isolated findings, mostly foot lesions. Clinical signs attributable to the test 

substance were not observed. Two females died in the weeks 11 to 22 (egg-laying 

period) treatment the group 2. One of the birds showed a head injury and 

macroscopic pathological findings were skinlesion on the head, liver rupture, 

coagulated blood in the abdominal cavity, the other one showed no clinical and no 

macroscopic pathological findings. The birds sacrificed at the end of the test did 

not show any treatment-related macroscopic pathological findings. No toxic signs 

caused by the test substance were seen in the chicks. A small part of the chicks 

(less than 2%) hatched had crippled feet or legs or a malformed spinal cord. The 

incidence was the same in all test groups including the control group and was 

clearly not treatment-related increased. No overt signs of toxicity or effects upon 

adult body weight were observed. The statistical analyses revealed a significant 

increase of food consumption in comparison to the control group in group 2 in 

weeks 5 and 8 (p ≤ 0.01) and a significant decrease in week 17 (p ≤  0.05). 

However, no dose-related trend was observed and in conclusion the food 

consumption was not affected by the treatment with the test substance. 

In the whole egg-laying period the mean number of eggs laid per female quail per 

week in group 2 (300 mg/kg diet) was not statistically significantly reduced, but a 

tendency towards a decreased egg-laying rate in comparison to the control group 

could be observed.  

No impairment of the mean egg weight by the test substance occurred. 

With 2.8% of broken eggs in the control, this parameter exceeded the value given 

in the OECD guideline (0.6-2%). The differences between the treatment groups 

and the control were not statistically significant. 

The egg shell thickness of the treatment groups was at about the same level as in 

the control group. 
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The fertility rate was treatment-related decreased by the test substance in group 2. 

However, the fertility rate of group 2 was still in the range which is acceptable for 

the control group according to the test guidelines (75-90% of eggs set). There was 

no effect of the test substance on the embryonic survival until day 11 of the 

incubation. No statistically significant impairment of late embryonic survival 

occurred. 

The rates of “dead in shell” of fertile eggs were 23.9% for the control, 27.7% for 

group 1 and 19.1% for group 2. No dose-related trend could be observed. 

For the number of hatched chicks per female quail and week a statistically 

significant decrease in comparison to the control group was identified in group 2 

for the whole egg-laying period. The proportion of hatched chicks of eggs initially 

set was statistically significantly decreased in comparison to the control group in 

concentration group 1 and in group 2 in the weeks 1-4. 

 

Table 9.1-13: Summary of effects of titiconazole on the reproduction of the bobwhite quail (Colinus 

virginianus) 

 
Experimental group [mg ai/kg diet] 

Control 170 300 

Number of replicates 16 16 16 

No. treatment-related mortality of adult birds 0 0 0 

Adult body weight [g] (male/female) end of egg laying 

period 
220.1/251.4 213.1/243.1 207.3/240 

Body weight change [%] over total period (day 0-154) 8.85/25.83 5.44/21.73 2.88/19.82 

No. of eggs laid / group 898 884 687 

No. of cracked and broken eggs / group 24 20 15 

Mean egg weight (g) a 10 9.7 9.8 

Mean egg shell thickness (mm) a 0.2 0.21 0.2 

No. of eggs set b/ group 798 784 601 

No. of fertile eggs / group 760 690 444 

No. of infertile eggs/group 38 94 157 

No. of early embryonic mortalities / group 34 46 2 

No. of viable 11-day old embryos / group 726 644 442 

No. of late embryonic mortalities / group 14 16 7 

No. of viable 18-day old embryos / group 712 628 435 

No. of total embryonic deaths / group 48 62 9 

No. of "dead-in-shell" / group 179 202 103 

No. of chicks hatched / group 533 426 332 

No. of 14-day surviving chicks / group 363 265 134 

No. of eggs laid / female bird / week a 4.7 4.6 3.6 

No. of chicks hatched / female bird / week a 2.8 2.2 1.7* 

No. of 14-day surviving chicks / female bird / week a 1.9 1.4 0.7 
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light:10 hours dark 

Substance feeding period before egg-laying: 

Week 1: 14 hours light: 10 hours dark 

Week 2: 17 hours light: 7 hours dark 

Substance feeding during egg-laying period: Week 3 to 4: 17 hours light: 7 hours 

dark 

Egg laying period without substance feeding: Week 5 to 10: 17 hours light: 7 

hours dark 

Illuminance: 3-21 Lux 

Feeding All adult birds and their offspring were given feed and water ad libitum during 

acclimation (without test substance) and testing. The basal diet contained at least 

23.7% crude protein and 6.9% crude fat, and not more than 3.2% fibre.  

Test parameter:  

Observations: During the study, all adult birds were observed daily for signs of toxicity or 

abnormal behaviour.  

Adult Body weight: Adult body weights were measured at beginning the treatment period, at the last 

day of the 2nd week (start of the egg-laying period) and at adult termination. 

Offspring body weights were determined at hatching and at 14 days of age for 

surviving chicks. 

Adult feed consumption: The total food consumption/replicate was determined once weekly. The mean 

value/per bird and day was calculated. 

Egg parameter: Eggs were collected daily during the 8-week egg-laying period starting at the 

beginning of week 3 and ending at the end of week 10. The eggs were labelled 

with the cage number and the week collected. 

For each pen and each week the numbers of eggs that were laid and cracked eggs 

were recorded. The eggs, cracked ones included, were weighed per replicate and 

the weight and the number of eggs weighed was recorded. 

The eggs were candled to check for shell abnormalities, cracks ore breakages. 

Eggshell thickness was recorded for each pen and week as appropriate. 

All eggs placed in the incubator were candled approximately on days 11 and 18 of 

the incubation period for evaluation of infertilities, and early and late embryonic 

deaths. 

Hatchling parameter: After about 21 days in the incubator, eggs were removed and placed in a hatcher. 

Records were kept of the numbers of hatchlings and offspring surviving for 14 

days (14-day survivors) per pen, per week. 

Necropsy: Adult birds that died or were euthanized during the course of the study were 

necropsied and subjected to gross-pathological assessment. Birds, which were 

sacrificed at the end of the pre-egg laying period and those, which were terminated 

because the male or the female bird in a replicate had died were not examined.  



Triticonazole Volume 3 – B.9 (AS)   

  

 

59 

Statistics: The SAS system was used for data analysis (USEPA, 2002). For the analysis of 

the body weight and of the food consumption of parent quails the DATATOX F1-

System was used. For the body weight and food consumption of parent quails, for 

the egg weight, eggs shell thickness and chicks’ body weight, a comparison of 

each dose group with the control group was carried out via two-sided Dunnett’s 

test.  

For count data and proportions, a nonparametric analysis was carried out. A 

pairwise comparison of each dose group with the control was performed via the 

one-sided Wilcoxon-test.  

Findings:  

Analytical results: Samples collected during the test to measure (first diet mix) the achieved test 

substance concentrations for the 300 and 500 mg/kg diets had a mean 

concentration of nominal values 91% and 110%.  

Biological effects: Generally, the birds were in good health throughout the experimental period 

except isolated findings, mostly moderate lesions from fighting and subsequent 

injuries. Clinical signs attributable to the test substance were not observed. Three 

females died in the weeks 3 to 10 (egg-laying period), one in each group. The bird 

The bird in the group one was sacrified in extremies because of a foot lesion. The 

other two were found dead in the cage. Macroscopic pathological findings were 

Massive foot lesion on right side, moderate foot lesion on left side and head injury 

for the bird in group 0; massive both-sided foot lesion and cachexia for the bird in 

group 1 and a massive head injury and general bad condition for the bird in group 

2. 

The birds sacrificed at the end of the test did not show any treatment-related 

macroscopic pathological findings. No toxic signs caused by the test substance 

were seen in the chicks. A very low number of the chicks hatched had crippled feet 

or legs or a malformed spinal cord. The incidence was clearly not treatment-

related increased. No overt signs of toxicity or effects upon adult body weight 

were observed.  

The statistical analyses revealed a significant decrease of food consumption (-

11%) in comparison to the control group in group 2 in the 4 weeks of the exposure 

period indicating a slight avoidance of the test substance by the birds. However, 

this did not result in an effect on the body weight development. 

The mean number of eggs laid per female quail per week revealed no evidence of 

any dose effect. No impairment of the mean egg weight by the test substance 

occurred.  

The proportion of cracked and broken eggs of total eggs laid was low with 0.9% in 

group 0 and 2 and 0.4% in group 1 and the statistical analyses revealed no 

evidence of any treatment effect. 
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The egg shell thickness of the treatment groups was at about the same level as in 

the control group. 

There was no effect of the test substance on the fertility rate.  

A statistically significant increase on comparison to the control group of the rate of 

early embryonic mortality of fertile eggs was observed in group 1 and group 2. 

However, in the study report it is argued that the rate of early embryonic mortality 

in the control group of this study was low in comparison to the range of historical 

controls (mean = 2.7 ± 2.3% standard deviation, range = 0.5-7.9% for 13 

reproduction studies with bobwhite quails conducted according to the test 

guideline OECD 206 in the last 10 years.) The values of both test substance groups 

in this study were well in the range of the historical controls. Furthermore, early 

embryonic mortality was not affected by the test substance in earlier studies 

performed according to the standard protocol for avian reproduction tests. 

Therefore the slight increase in early embryonic mortality in the two concentration 

groups was not considered to be a treatment-related effect. 

No statistically significant impairment of late embryonic survival occurred. 

However for the proportion of eggs set at day 18 of fertile eggs the Wilcoxon-test 

revealed a statistically significant decrease I comparison to the control group in 

dose groups 1 and 2 (p ≤ 0.05). The decreases were a consequence of the higher 

rates of early embryonic mortality. 

The rates of “dead in shell” of fertile eggs were 17.8% for the control, 12.8% for 

group 1 and 15.1% for group 2. No dose-related trend could be observed. 

For the number of hatched chicks per female quail and week, for the proportion of 

hatched chicks of eggs initially set and for the proportion of hatched chicks of 

fertile eggs the statistical analyses revealed no evidence of any dose effect.  

The proportion of 14-day old survivors of chicks hatched was statistically 

significantly decreased in comparison to the control group in concentration group 

2 for the whole egg-laying period (-6%) (p ≤ 0.05). the survival post hatch was 

also decreased by the test substance in high concentration levels in standard 

reproduction studies with the test substance in bobwhite quail. Therefore it is 

likely that the slight decrease seen in this study was substance-related. 

For the proportion of 14-day old survivors of fertile eggs a statistically significant 

decrease in comparison to the control group was observed in concentration group 2 

(p ≤ 0.05) for exposure weeks 1-2, but not for the whole egg-laying period. This 

reflects the increased mortality after hatch, which is included in this proportion. 

In conclusion, the survival of chicks after hatch was lightly affected by the test 

substance in the test group receiving 500 mg active ingredient/kg diet. However, 

the decrease was low and did not result in a statistically significant decrease of the 

number of 14-day survivors by hen.  



Triticonazole Volume 3 – B.9 (AS)   

  

 

61 

The body weight of the chicks at hatch was slightly reduced during the egg-laying 

weeks in the exposure period and the following two weeks (-11 and -8%), but not 

over the total egg-laying period. This is one of the parameters that were affected in 

standard reproduction studies with the test substance. As for the survival after 

hatch a decrease was mainly observed during the exposure period. Therefore it 

was considered to be a treatment-related effect even if the effect was not 

statistically significant over the total egg-laying period. 

For the body weight at day 14 the statistical analysis revealed no significant 

decrease in comparison to the control group over the whole egg-laying period. 

In conclusion, the test substance caused a slightly decreased body weight at hatch 

in the 500 mg/kg group during the exposure period, which did not result in a 

statistically significant difference over the whole egg-lying period. 

 

Table 9.1-14: Summary of effects of titiconazole on the reproduction of the bobwhite quail (Colinus 

virginianus) 

 
Experimental group [mg ai/kg diet] 

Control 300 500 

Number of replicates 20 20 20 

No. treatment-related mortality of adult birds 0 0 0 

Adult body weight [g] (male/female) end of egg laying 

period 
205.8/229.2 203.8/230.7 198.8/219.2 

Body weight change [%] over total period (day 0-154) 6.08/13.47 6.93/13.53 3.87/9.11 

No. of eggs laid / group 762 803 761 

No. of cracked and broken eggs / group 6 1 8 

Mean egg weight (g) a 9.9 9.9 9.6 

Mean egg shell thickness (mm) a 0.18 0.19 0.19 

No. of eggs set b/ group 686 728 684 

No. of fertile eggs / group 628 693 660 

No. of infertile eggs/group 58 35 24 

No. of early embryonic mortalities / group 4 12 14 

No. of viable 11-day old embryos / group 624 681 646 

No. of late embryonic mortalities / group 4 4 2 

No. of viable 18-day old embryos / group 620 677 644 

No. of total embryonic deaths / group 8 16 16 

No. of "dead-in-shell" / group 97 88 105 

No. of chicks hatched / group 523 589 539 

No. of 14-day surviving chicks / group 497 542 468 

No. of eggs laid / female bird / week a 4.8 5.0 4.9 

No. of chicks hatched / female bird / week a 3.3 3.7 3.4 

No. of 14-day surviving chicks / female bird / week a 3.2 3.4 3.0 

Mean body weight of chicks at hatching (g) a 6.4 6.2 6.0 
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B.9.1.2. Effects on terrestrial vertebrates other than birds 

 

For detailed information please see Volume 3 part B 6 of this RAR 

 

B.9.1.2.1. Acute oral toxicity to mammals 

 

No additional studies were submitted for the re-newal of the active substance. A summary of the toxicity of 

triticonazole to mammals is given in Table 9.1-15. 

Table 9.1-15: Acute toxicity of tritconazole to mammals 

Test species Test design Ecotoxicological endpoints Reference 

Rat Acute, oral LD50 > 2000 mg ai/kg bw  1990 

 

The endpoint from the acute oral study with rats for the active substance triticonazole is > 2000 mg ai/kg bw. No 

mortalities occurred at this dose and this endpoint is used for risk assessment.  

 

Table 9.1-16: Acute 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 

 

 

B.9.1.2.2. Long-term and reproduction toxicity to mammals 

 

No additional studies were submitted for the renewal of the active substance. A summary of the toxicity of 

triticonazole to mammals is given in Table 9.1-17. 

 

Table 9.1-17: Long-term toxicity of triticonazole to mammals 

Test design Test species Ecotoxicological endpoint 
Effects the Endpoint is 

based on 
Reference 

Oral toxicity 28 

days 

Rat 

NOAELmales = 1500 ppm 

corresponding to 152.3 mg/kg bw/d 
↓Body weight gain 

1991 NOAELfemales = 500 ppm 

corresponding to 52.4 mg ai/kg 

bw/d 

↓absolute uterus weight 

Oral toxicity 90 

days 

NOAEL = 250 ppm corresponding 

to 19.8 mg ai/kg bw/d2 

↓Body weight gain, 

↓food consumption, 

↑absolute and relative liver 

weight, 

↑absolute and relative ovary 

weight, 

 1991 
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Test design Test species Ecotoxicological endpoint 
Effects the Endpoint is 

based on 
Reference 

necropsy findings in adrenals 

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: 

effects on 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/d1 

Paternal: 

maternal mortality, 

abortions, 

↓food consumption, 

↓body weight gain 

Foetal: 

Increased incidences of 

different skeletal findings 

, 1991 

Bold values were used for the risk assessment 

1 The toxicological endpoint is considered to be 5 mg ai/kg bw as at ≥ 25 mg ai/kg bw a slight body weight loss at days 6 to 8 

and reduced food intake occurred. Furthermore one precocious ossification of acromiom process was noted at ≥ 25 mg 

ai/kg/d. However, the body weight loss and the reduced food intake were < 10% and not statistically significant and the 

precocious ossification is not considered ecotoxicologically relevant (please refer to Volume 3B-9 PPP). 

2 The dose spacing of this study was unfavourable as the distance between the dose for the NOAEL and the next higher dose 

was very high. (next higher dose: 50 mg/kg bw) Therefore, the NOAEL of 25 mg ai/kg bw is considered relevant for the 

ecotoxicological risk assessment. 

 

B.9.1.3. Active substance bioconcentration in prey of birds and mammals 

 

Substances with a high potential to bioaccumulate in the food chain could bear a risk of secondary poisoning for 

birds and mammals if feeding contaminated prey like fish or earthworms. For organic chemicals, a log POW > 3 

is used to trigger an evaluation of the potential for bioaccumulation. 

 

The log POW value of the active substance triticonazole is 3.3 (Chabassol et al, 1991). The log POW for the 
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metabolite RPA 404766 is 1.6 (Cowlyn, 2014b), for RPA 406341 it is 2.2 (Cowlyn, 2014d), for RPA 407922 it 

is 1.9 (Cowlyn, 2014 c), for RPA 406203 it is 3.5 (Cowlyn, 2014e). Therefore for triticonazole and RPA 406203 

the potential for bioaccumulation has to be assessed. For further details please refer to Volume 3 B9-CP. 
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B.9.1.4. Other data on effects on terrestrial vertebrate wildlife (birds, mammals, reptiles and 

amphibians) 

 

There is no data requirement for reptiles and amphibians according to Regulation 283/2013 and 284/2013 under 

Regulation 1107/2009. Furthermore, there is currently no clear guidance for a risk assessment on reptiles and 

amphibians. 

Considering the available information on birds and mammals and aquatic organisms an acceptable risk for 

reptiles and amphibians is indicated. In addition, there are also no indications of adverse effects of triticonazole 

on terrestrial vertebrate wildlife such as reptiles and amphibians in the literature review. Please see B.9.11. 

 

B.9.1.5. Potential for endocrine disruption 

 

Wild mammals 

All endocrine-related mechanistic studies conducted by the notifier (in vivo and in vitro) or identified in the open 

literature are included in Section B6. The summary of all identified endocrine-related mechanistic level 2 and 

level 3/level 4 studies (according to the OECD Conceptual Framework for testing and assessment of endocrine 

discrupters; OECD TG 150) studies is followed by an assessment of treatment-related adverse effects with a 

potential endocrine mode of action. 

 

Birds 

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

bobwhite quail and mallard ducks. However, endocrine effects on birds were not covered in the available 

toxicity tests. For a statement of the applicant regarding potential for endocrine disruption in birds please refer to 

Volume 3 B9-CP. 

 

Amphibians and Reptiles 

Currently no test methods are established to assess the population relevant effects of chemicals to amphibians or 

reptiles. While an amphibian metamorphosis test exists, this test was developed to evaluate the potential effect 

on the thyroid system, and not to measure population relevant effects. Therefore no further studies can be 

suggested at this time for these groups of organisms. 

Under consideration of the lack of information it is not possible to draw a final conclusion on the endocrine 

disrupting potential of triticonazole. However, triticonazole is used as a seed treatment and therefore no contact 

exposure in terrestrial ecosystems for reptiles and amphibians is expected to occur. 

 

 

B.9.2. EFFECT ON AQUATIC ORGANISMS  

 

In order to complete the aquatic risk assessment and to address the new data requirements for active substances 
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Preliminary range finding 

test: 

Definitive test 

Nominal: 

 

0.12, 0.37, 1.11, 3.33 and 10.0 mg/L 

0 (control and solvent control), 0.48, 0.81, 1.4, 2.4 and 4 mg ai/L. The nominal 

concentration of 4.0 mg/l was above the visual limit of aqueous solubility. This 

was defined by the presence of undissolved particles in this test solution at test 

initiation. 

Measured (mean): - (control and solvent control), measured concentrations 0.48, 0.80, 1.4, 2.3, 3.6 

mg/L 

Solvent: dimethylformamide  

Test conditions:  

Water quality: Tap water filtered through active charcoal and diluted with reverse osmosed 

deionized water), total hardness: 40±10 mg /L as CaCO3 (48 mg/L at test 

initiation) 

Conductivity: 133.5 µS/cm (at test initiation) 

Temperature: 12.4-13.0°C 

pH: 7.3-7.7 

O2 content: 9.4 mg/L 

Light regime: Light/dark cycle of 16/8, light intensity: no information available 

Feeding Commercial trout pellet twice daily by automatic distributors except during at least 

24 hours prior to testing. The fish were not fed during the exposure period. 

Methods: 14 inert plastic containers of 10 L each. Test concentrations were maintained by 

introducing between 5-10 aquarium volumes per day of newly prepared test 

solution via a constant flow system consisting of peristaltic pumps providing fixed 

flow rates of dilution water approx. 50 ml/min and syringe pumps providing fixed 

flow rates of test substance stock solutions (approx. 5µl/min). 

Test parameters: All test vessels were monitored for effects after 4, 24, 48, 72 and 96 hours. 

Measurements of specific temperature, pH, and dissolved oxygen were made in all 

treatment solutions at the start and once daily at each treatment level and in the 

controls throughout the exposure period. 

Analytical measurements: Samples of each test concentration and control were analysed at test initiation and 

24 hours after test termination for determination of the test substance 

concentrations.  

Statistics: No mortalities occurred, therefore estimation of an LC50 was not possible.  

Findings:  

Analytical data: Measured concentrations were 88-108% of the nominal concentrations. However, 

in the study report the results were based on mean measured concentrations. 

Test solution renewal 

system 

The fixed flow rates of the stock solutions were 5 µL/min. The fixed flow rate of 

the dilution water was approximately 50 ml/min. During the test period the 

measured flow rates of test renewal system delivered 7.0 to 7.5 volume 
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Conductivity: 120-130 µS/cm  

Temperature: 22-23°C 

pH: 7.0-7.1 

O2 content: 7.2-8.7 mg/L (84-99% saturation) 

Light regime: Light/dark cycle of 16/8, light intensity: 323 lux 

Feeding Dry commercial pelleted food, ad libitum, daily except during the 48 hour prior to, 

and during the definitive test.  

Methods: Glass test aquariums 39 x 20 x 25 cm with a 14.5 cm high standpipe which 

maintained a constant test water volume of 11 L. The diluter was calibrated to 

deliver 500 ml/cycle of exposure solution to each replicate test aquarium which 

provided approx. 6.9 volume replacements per aquarium every 24 hours. 

Test parameters: Biological observations of the exposed bluegill sunfish and observations of the 

physical characteristics of the test solutions were made at test initiation and at each 

subsequent 24-hour interval until test termination after 96 hours. Mortalities were 

recorded and dead fish removed from each aquarium every 24 hours during the 

exposure period. 

Dissolved oxygen concentration, temperature and pH were measured once daily in 

each replicate of each treatment level and the controls throughout the exposure 

period. At test initiation, total hardness, alkalinity and specific conductance were 

measured in one replicate solution of the controls and each treatment level. 

Analytical measurements: Both replicates of the high, middle and low treatment levels and the dilution water 

control were sampled and analysed for RPA 400727 concentration prior to the start 

of the definitive exposure. During the in-life phase of the definitive study, water 

samples were removed from both replicate test solutions of each treatment level 

and the controls at 0 and 96 hours for analysis of RPA 400727 concentration.  

Statistics: No mortalities occurred in the treatments, therefore estimation of an LC50 was not 

possible.  

Findings:  

Analytical data: Measured concentrations were 89-100% of the nominal concentrations. However, 

in the study report the results were based on mean measured concentrations. 

  

Biological findings: The preliminary test showed 10% mortality at the highest concentration tested, 10 

mg ai/L. One of the fish exposed to the lowest concentration tested, 1.3 mg ai/L, 

exhibited complete loss of equilibrium. 

No mortalities were observed in the treatment groups and the control during the 

test period. The concentration of carrier solvent (acetone) was increased from 0.1 

mL/L to approximately 0.5 mL/L in an effort to maximize the solubility of the test 

substance. Nevertheless, the presence of undissolved test material in the toxicant 

delivery system and in the exposure solution aquaria of the highest treatment level 
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Reference: BAS 595 F Acute Toxicity Study on the Rainbow Trout (Oncorhynchus 

mykiss) in a static system over 96 hours 

Author(s), year:  2006a 

Report/Doc. number: BASF DocID 2006/1015993 

Guideline(s): OECD 203; EPA-§ 72-1; OPPTS 850.1075 

GLP: Yes 

Deviations: Please refer to commenting box below 

Validity: Acceptable 

 

Material and methods:  

Test substance: BAS 595 F; Batch: COD-000601; purity: 90.3%  

Test species: Rainbow trout (Oncorhynchus mykiss) 

Animal supplier: 

Acclimatization: 

Forellenzucht Trostadt GbR, Germany 

Acclimatization to test conditions including test water and light regime for 

14 days.  

Number of organisms: 10 individuals per test vessel, 1 test vessel per concentration 

Age, length, weight: Age: approx. 8 month, body length: 7.1 cm (5.7-8.3), body weight: 3.39 g 

(1.55-4.88) 

Loading 0.7 g fish/L water  

Type of test: Static, 96 hours 

Applied concentrations:  

Range finding: 

 

Definitive test Concentrations: 

The test concentrations were selected on the basis of a non-GLP range 

finding part of the study 

0, 100, 50, 22, 10, 5 % saturated solution 

0, 12.4, 6.25, 2.62, 1.18, 0.58 mg/L based on mean measured concentration 

of the technical test substance 

  

Solvent: none 

Test conditions:  

Water quality: Non chlorinated charcoal filtered tap water mixed with deionized water, 

aerated 

Total hardness: 

Conductivity: 

Approx 1 mmol/L = 100 mg/L CaCO3 

250 µS/cm (at 25°C) 

Temperature: 12-13°C 

pH: 7.6-8.3 

Oxygen content: 7.6-8.2 mg/L 

Light regime: Light/dark cycle of 16/8, light intensity: approx. 36-191 Lux 

Feeding Ecotstart 17 (Bio Mar) ad libitum, additionally generally on workdays live 

brine shrimp. Withdrawal of feed during the last day before start of 
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exposure. 

Methods: Glass aquaria with stainless steel frame (60 cm long, 35 cm wide, 40 cm 

high) with 50 L volume 

Test parameters: All test vessels were monitored for effects within 1 hour after start of 

exposure and 4, 24, 48, 72 and 96 hours after start of exposure. 

Temperature, oxygen content and pH-value were measured in each test 

vessel within 1 hour after start of exposure and after 24, 48, 72 and 96 

hours. 

Analytical measurements: Samples for analytical determination of the concentration were taken within 

30 minutes before insertion of the test organisms, after 48 hours and at the 

end of the exposure after approx. 96 hours.  The transport to the analytical 

laboratory was done on the day of sampling. The analytical method was 

APL0500/02 HPLC-method with MS-detection and external calibration. 

Statistics: No statistical analysis was carried out since no mortality was observed up to 

the highest tested concentration.  

Findings:  

Analytical data: Measured concentrations were 98.1-102% of the initial concentrations. In 

the study report the results were based on mean measured concentrations. 

All test batches were present as clear solutions over the exposure period 

according to visual inspection. 

Biological findings: No mortality or significant sublethal toxic effects were observed in the 

dilution water control and solvent control groups during the test period. 

In the two highest test concentrations (6.25 and 12.4 mg/L) one fish each 

died after 72 hours. Also sublethal effects (swimming at the bottom) were 

observed at these concentrations.  

 

Table 9.2-1 Cumulative mortality data for rainbow trout exposed for 96 hours to BAS 595 F 

Test concentration [mg 

ai/L] 

Cumulative mortality [%] (no. of dead fish / no. of treated fish) 

1 h 4 h 24 h 48 h 72 h 96 h 

Control 
Replicate 1 0 (0/10) 0 (0/10) 0 (0/10) 0 (0/10) 0 (0/10) 0 (0/10) 

Replicate 2 0 (0/10) 0 (0/10) 0 (0/10) 0 (0/10) 0 (0/10) 0 (0/10) 

0.58 
Replicate 1 0 (0/10) 0 (0/10) 0 (0/10) 0 (0/10) 0 (0/10) 0 (0/10) 

Replicate 2 0 (0/10) 0 (0/10) 0 (0/10) 0 (0/10) 0 (0/10) 0 (0/10) 

1.18 
Replicate 1 0 (0/10) 0 (0/10) 0 (0/10) 0 (0/10) 0 (0/10) 0 (0/10) 

Replicate 2 0 (0/10) 0 (0/10) 0 (0/10) 0 (0/10) 0 (0/10) 0 (0/10) 

2.62 
Replicate 1 0 (0/10) 0 (0/10) 0 (0/10) 0 (0/10) 0 (0/10) 0 (0/10) 

Replicate 2 0 (0/10) 0 (0/10) 0 (0/10) 0 (0/10) 0 (0/10) 0 (0/10) 

6.25 
Replicate 1 0 (0/10) 0 (0/10) 0 (0/10) 0 (0/10) 0 (0/10) 0 (0/10) 

Replicate 2 0 (0/10) 0 (0/10) 0 (0/10) 0 (0/10) 10 (1/10) 10 (1/10) 

12.4 Replicate 1 0 (0/10) 0 (0/10) 0 (0/10) 0 (0/10) 10 (1/10) 10 (1/10) 
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Reference: BAS 595 F Acute Toxicity Study on the Bluegill sunfish (Lepomis 

macrochirus) in a static system over 96 hours 

Author(s), year:  2006b 

Report/Doc. number: BASF DocID 2006/1018146 

Guideline(s): OECD 203; EPA-§ 72-1; OPPTS 850.1075 

GLP: Yes 

Deviations: Please refer to commenting box below 

Validity: Acceptable 

 

Material and methods:  

Test substance: BAS 595 F; Batch: COD-000601; purity: 90.3%  

Test species: Bluegill Sunfish (Lepomis macrochirus) 

Animal supplier: 

Acclimatization: 

Osage Catfisheries Inc, USA 

Acclimatization to test conditions including test water and light regime for 14 

days.  

Number of organisms: 10 individuals per test vessel, 2 test vessels per concentration 

Age, length, weight: Age: approx. 12 month, body length: 4.5 cm (4.2-5.1), body weight: 1.2 g 

(0.94-2.01) 

Loading 0.2 g fish/L water  

Type of test: static 

Applied concentrations:  

Range finding: 

 

Definitive test Concentrations: 

The test concentrations were selected on the basis of a non-GLP range finding 

part of the study 

0, 100, 50, 22, 10, 5 % saturated solution 

0, 10.1, 5.10, 2.23, 1.01, 0.52 mg/L based on mean measured concentration of 

the technical test substance 

Solvent: none 

Test conditions:  

Water quality: Non chlorinated charcoal filtered tap water mixed with deionized water, 

aerated 

Total hardness: 

Conductivity: 

Approx 1 mmol/L = 100 mg/L CaCO3 

250 µS/cm (at 25°C) 

Temperature: 21.8-22.4°C 

pH: 7.7-8.3 

Oxygen content: 6.0-8.9 mg/L 

Light regime: Light/dark cycle of 16/8, light intensity: approx. 36-191 Lux 

Feeding Ecotstart 17 (Bio Mar) ad libitum, additionally generally on workdays live 

brine shrimp. Withdrawal of feed during the last day before start of exposure. 

Methods: Glass aquaria with stainless steel frame (60 cm long, 35 cm wide, 40 cm high) 
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Reference: Triticonazole technical - Acute toxicity to Sheepshead Minnow (Cyprinodon 

variegatus) under flow-through conditions 

Author(s), year:  1998a 

Report/Doc. number: R000095 

Guideline(s): FIFRA Guideline 72-3 

GLP: Yes 

Deviations: Please also refer to commenting box below 

Validity: Acceptable 

 

Material and methods:  

Test substance: Triticonazole technical (RPA 400727); Batch: OP9750057; purity: 90.52%  

Test species: Sheepshead Minnow (Cyprinodon variegatus) 

Animal supplier: 

Acclimatization: 

Aquatic Biosystems, Colorado, USA 

Acclimatization to test conditions including test water (pH 7.4 and 78-100% 

oxygen saturation) and light regime for 14 days. Temperature ranged from 21 

to 22°C during this time. 

Number of organisms: 10 individuals per test vessel, 2 test vessels per concentration 

Age, length, weight: Age: not stated, juvenile according to the study protocol; body length: 3.5 cm 

(3.0-4.0), body weight: 0.74 g (0.48-0.98) 

Loading 0.1 g of biomass/L water  

Type of test: Flow-through, 96 hours 

Applied concentrations:  

Range finding: 

Nominal test Concentrations: 

Mean measured concentration 

The test concentrations were selected on the basis of preliminary testing 

0, 1.3, 2.1, 3.6, 5.9 and 9.9 mg ai/L 

0, 1.2, 2.0, 3.4, 5.7, 9.1 mg/L  

Solvent: acetone 

Test conditions:  

Water quality: Filtered seawater 

Total hardness: < 2 mg/L total organic carbon concentration 

Salinity: 32‰ 

Temperature: 22-23°C 

pH: 7.7-7.8 

Oxygen content: 76-105% saturation 

Light regime: Light/dark cycle of 16/8, light intensity: 220-1100 Lux 

Feeding Commercial flaked food, ad libitum, daily. Fish were not fed during the 48-

hour period prior to test initiation or during the exposure period. 

Methods: The exposure system consisted of an intermittent-flow proportional diluter 

with a 60% dilution factor, a temperature-controlled water bath and a set of 

fourteen exposure vessels. The exposure system was entirely constructed of 
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Methods: Stainless steel aquaria, approx. 50 L (60 x 35 x 40 cm); test volume: 40 L 

Test parameters: All test vessels were monitored for effects within 1 hour after start of 

exposure and 6, 24, 48, 72 and 96 hours after start of exposure. 

Temperature, dissolved oxygen and pH-value were measured in each test 

vessel within 1 hour after start of exposure and after 24, 48, 72 and 96 hours. 

In addition, temperature was continuously monitored in one control vessel. 

Analytical measurements: Sampling for concentration control analysis was done within 30 min before 

insertion of the test organisms after approx. 48 hours and 96 hours from all 

replicates per concentration. The samples for analysis were collected with a 

glass pipette inserted in the middle of the test vessel. 

The analytical method was APL0500/03, HPLC with MS-detection and 

external calibration 

Statistics: No statistical analysis was carried out since only one fish died in the highest 

tested concentration. 

Findings:  

Analytical data: Measured concentrations were 93-103% of the nominal concentrations. In the 

study report the results were based on mean measured concentrations. All test 

treatments were visibly clear over the entire exposure period and no 

undissolved material was observed. 

Biological findings: No mortality or significant sublethal toxic effects were observed in the 

dilution water control group. At the highest test concentration of 18 mg ai/L 

one fish died. At this concentration 14 fish showed sublethal effects 

(tottering, swimming at the bottom). 

 

Table 9.2-2 Cumulative mortality data for common carp exposed for 96 hours to BAS 595 F 

Test concentration [mg 

ai/L] 

Cumulative mortality [%] (no. of dead fish / no. of treated fish) 

1 h 6 h 24 h 48 h 72 h 96 h 

Control 
Replicate 1 0 (0/10) 0 (0/10) 0 (0/10) 0 (0/10) 0 (0/10) 0 (0/10) 

Replicate 2 0 (0/10) 0 (0/10) 0 (0/10) 0 (0/10) 0 (0/10) 0 (0/10) 

1.1 
Replicate 1 0 (0/10) 0 (0/10) 0 (0/10) 0 (0/10) 0 (0/10) 0 (0/10) 

Replicate 2 0 (0/10) 0 (0/10) 0 (0/10) 0 (0/10) 0 (0/10) 0 (0/10) 

2.2 
Replicate 1 0 (0/10) 0 (0/10) 0 (0/10) 0 (0/10) 0 (0/10) 0 (0/10) 

Replicate 2 0 (0/10) 0 (0/10) 0 (0/10) 0 (0/10) 0 (0/10) 0 (0/10) 

4.4 
Replicate 1 0 (0/10) 0 (0/10) 0 (0/10) 0 (0/10) 0 (0/10) 0 (0/10) 

Replicate 2 0 (0/10) 0 (0/10) 0 (0/10) 0 (0/10) 0 (0/10) 0 (0/10) 

9.1 
Replicate 1 0 (0/10) 0 (0/10) 0 (0/10) 0 (0/10) 0 (0/10) 0 (0/10) 

Replicate 2 0 (0/10) 0 (0/10) 0 (0/10) 0 (0/10) 0 (0/10) 0 (0/10) 

18 
Replicate 1 0 (0/10) 0 (0/10) 10 (1/10) 10 (1/10) 10 (1/10) 10 (1/10) 

Replicate 2 0 (0/10) 0 (0/10) 0 (0/10) 0 (0/10) 0 (0/10) 0 (0/10) 
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B.9.2.2. Long-term and chronic toxicity to fish 

 

For the first EU peer-review of the active substance triticonazole a 28 day, juvenile fish growth study was 

submitted addressing the chronic risk to fish. However, this study does not fulfil the new data requirements 

under Regulation 1107/2009. Thus, a new fish full life cycle study has been performed with the active substance 

triticonazole. 

 

Reference: BAS 595 F (Triticonazol) - Life cycle test on the fathead minnow (Pimephales 

promelas) in a flow through system 

Author(s), year:  2008a 

Report/Doc. number: BASF Doc DocID 2008/1028361 

Guideline(s): (U.S.) EPA-FIFRA 72-5; OPPTS 850.1500, Public draft 1996 

GLP: Yes 

Deviations: Please refer to commenting box below 

Validity: Acceptable 

 

Material and methods:  

Test substance: BAS 595 F (Triticonazol); CAS no. : 131983-72-7, batch no. : COD-000601, 

purity : 93.6%  

Test species: Freshly fertilized eggs of the fathead minnow (Pimephales promelas) 

Holding of fish : Parental fish were kept in groups of 1 male plus 2 females. No further information 

is given about the holding of the fish. 

Test-vessels for exposure of early life stages: 1.7 L volume 

Glass aquaria for juveniles and adults: 24 L volume 

Stainless steel aquaria for paired groups: 9 L volume 

Feeding: Adults were fed two times daily with commercial diet and larvae of 

Artemia salina.  

Number of organisms: F1-generation: 8 replicates per concentration group (the reserve group not used for 

pairing was sacrificed 5 days before the sacrifice of the pair groups. 

F2-generation: 4 replicates of 25 intact eggs per test concentration and controls  

 

Age: Freshly fertilized eggs, < 6 hours 

Type of test: Flow-through test 

(water flow rates ensured a daily volume exchange range of at least 5) 

Applied concentrations:  

Nominal: 0 (control), 0.003, 0.006, 0.012, 0.024, and 0.048 and mg ai/L  

 

Measured (mean): 0 (control), 0.0029, 0.006, 0.0114, 0.0229 and 0.0462 mg ai/L 

Solvent: None (aceton was used for solution but was completely evaporated) 
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Test conditions:  

Water quality: Aerated non-chlorinated charcoal-filtered tap water mixed with deionized water 

prepared in the testing facility. The mixing ration was adjusted to receive water 

with a hardness of approximately 100 mg/ L CaCO3  

Temperature: 25 ± 1 °C 

measured F1-generation: 23.8 – 24.8 °C; values < 24 °C for 6 days and 18 hours 

measured F2-generation: 23.4 – 24.3 °C; values < 24 °C for 22 days and 5 hours 

pH: F1-generation: 7.5 – 7.8 

F1-genereation  (pair groups=: 7.6 – 8.0) 

F2-generation: 7.2-7.9 

O2 content: F1-generation: 6.0-8.5 (min 72% saturation); aeration since study day 22 

F1-generation (pair groups): 6.1-8.4 (min 73% saturation); aeration since study 

day 106 

F2-generation: 6.5-10.1 (min 78% saturation); aeration since study day 145) 

Light regime: Light/dark cycle of 16/8 

F1-generation: 1.7 L test vessels: 255-515 Lux, 24 L glass aquaria: 102-230 Lux 

F1-generation (pair groups): 9 L stainless steel aquaria: 87-257 Lux 

F2-generation: 1.7 L test vessels: 264-492 Lux, 24 L glass aquaria: 162- 419 Lux 

Feeding Newly hatched larvae received two times per day freshly hatched live brine shrimp 

nauplii (Artemia salina).  

The combination of live artemia and commercial food was fed increasing in 

quantitiy with the size of the fish. The food was applied ad libitum applied in 

sufficient quantity to achieve fast growth. Approx. 24 hours before sacrifice no 

feeding of the animals was performed. 

Methods: The in life phase was started with the introduction of fertilised eggs, not older than 

6 hours. The eggs to start the F1-generation were taken from 14 different parent 

groups and were pooled before they were distributed randomly to the test groups. 

Eggs, larvae and juveniles were exposed in cylindrical glass vessels with a water 

volume of approx. 1.7 L. On day 18 of exposure the fish were transferred to 30 L 

glass aquaria, water volume approx. 24 L. Start of hatch was the time of hatch of 

the first viable larva in one of the concentration groups or the control group. Start 

of hatch in the F1-generation was day 2. Hatch was considered complete, if no 

further hatch was expected in one of the test groups, (95% of surviving embryos of 

control group hatched). 

On day 36 (30 days post hatch) the group size was reduced to 15 animals per test 

tank (replicate). From day 68 (62 days post hatch) on each aquarium was equipped 

with 3 spawning tiles. They were controlled once daily in the morning for eggs to 

determine the time span to maturation for each replicate. 

The F2-generation was exposed in the same way as the F1-generation in 
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cylindrical glass vessels until day 17 after egg insertion and the glass aquaria from 

then on until sacrifice. Start of hatch in the F2-generation was day 2 after insertion. 

The P-generation was sacrificed on day 61 after insertion of the eggs. All fish were 

measured for length and weight. 

Test parameters: Mortalities of different life stages, hatching rates (P- and F1 generation, 

respectively), juvenile and adult growth, spawning performance, fertilisation rate, 

and sex ratio were recorded. 

All fish were observed daily for mortality and any other abnormalities in 

appearance and behaviour. 

Analytical measurements: F1-generation: twice during the week before start of exposure, at start of exposure 

(day 0) and from then on once weekly alternating in one representative replicate 

per concentration group.  

F2-generation: In each replicate of all test groups at the day of insertion of eggs, 

afterwards weekly, alternating in one replicate of each concentration group 

The test item concentrations were analyzed using a HPLC/MS method. 

Statistics: Descriptive statistics; one-sided Fisher´s exact test and one-sided Wilcoxon-test 

for survival; two-sided Dunnett`s test for growth data; one-sided Wilcoxon-Test 

for number of eggs/day and fertility and two-sided for number of clutches/day, 

respectively. 

Findings:  

Analytical data: Analytical measurements: The control groups were free of test substance 

contaminations over the whole exposure period. The mean analytically determined 

concentrations of the test substance in the test water were generally in the range of 

± 20% of the nominal concentration, but some deviations occurred during the 6 

months exposure period.  

 

Values below 80% of the nominal concentration were observed on one occasion at 

the test item concentration of 0.012 mg ai/L in the F1-generation until 

reproduction and on one occasion during exposure of the F1-generation pair 

groups at the test concentrations of 0.003 and 0.048 mg ai/L. In the F2-generation 

values below 80% were determined during the first week of exposure and on one 

additional occasion in the test groups 0.012 and 0.048 mg ai/L and on two 

occasions in the test concentration of 0.024 mg ai/L. The lowest value determined 

in the concentration of 0.012 mg ai/L (= NOEC) was 65% of the nominal 

concentration over less than one day at the start of the F1-generation and 74% of 

nominal during the exposure of the F2-generation.  

 

Deviations from the nominal concentration > 120% of the nominal concentration 

(up to 140%) were observed on 2 - 3 occasions during the exposure of the F1-
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generation until formation of pair groups. During exposure of the pair groups a 

concentration of 0.276 mg ai/L (574% of nominal) was determined in a sample 

relevant for 4 of the 8 pair groups of the 0.048 mg ai/L group and 147% of 

nominal was determined for the other 4 replicates at the same time. It was 

concluded that these samples were contaminated and that the values were not 

actually that high, however, this assumption could not be proved by additional 

measurements. Since the concentration of 0.048 mg ai/L was above the LOEC, a 

possible peak exposure would not change the interpretation of the overall results of 

the study.  

 

During exposure of the F2-generation the measured concentrations exceeded 

120% of the nominal concentration on one occasion in the test concentrations 

0.003, 0.006, 0.012 and 0.048 mg ai/L. The highest measured concentrations in 

0.024 mg ai/L group were 139% of nominal during exposure of the F1-generation 

and 120% of nominal during exposure of the F2-generation.  

 

The mean analytical values are presented in the following table. The effect values 

were evaluated based on mean measured test item concentrations. 

 

Table 9.2-4: Mean analytically determined concentration for triticonazole during the 6 month FFLC 

study 

mg/L 

(nominal) 
F1-generation day 0-95 

F1-generation day 95-131, pair 

groups 

F2-generation day 0-61 after 

egg insertion 

0 Not detectable Not detectable Not detectable 

0.003 0.0030 ± 0.0004 mg/L (100.4%) 0.0027 ± 0.0002 mg/L (90.2%) 0.003 ± 0.00065 mg/L (99.5%) 

0.006 0.0061 ± 0.001 mg/L (101.1%) 0.0058 ± 0.00023 mg/L (95.5%) 0.006 ± 0.00146 mg/L (99.7%) 

0.012 0.0119 ± 0.002 mg/L (99.6%) 0.011 ± 0.00056 mg/L (91.4%) 0.0116 ± 0.00203 mg/L (96.6%) 

0.024 0.0248 ± 0.0034 mg/L (103.2%) 0.0216 ± 0.00151 mg/L (89.9%) 0.0225 ± 0.00381 mg/L (93.8%) 

0.048 0.0492 ± 0.0051 mg/L (102.5%) 0.0425 ± 0.00374 mg/L (88.6%) 0.0477 ± 0.00772 mg/L (99.5%) 
 

  

Biological results In the nominal test concentrations up to and including 0.012 mg ai/L 

(0.0114 mg ai/L mean measured) no treatment related effects on the test organisms 

were observed. In the tests group exposed to a nominal concentration of 

0.024 mg ai/L (0.0229 mg ai/L mean measured concentration) the body length and 

weight of the fish of the F2-generation was statistically significantly decreased. In 

the test group exposed to a nominal concentration of 0.048 mg ai/L (0.0462 mg 

ai/L mean measured concentration) a statistically significantly decreased body 

length of the fish of the F2-generation was observed. However, the decrease was 

less pronounced than in the lower test concentration 0.024 mg/L and within the 

normal variability. Nevertheless, the effects on growth in both test groups (0.024 
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and 0.048 mg ai/L) were considered for the evaluation. In the 0.048 mg a.s/L 

group a slight delay of the time to maturity in the F1-generation could not be 

excluded. No test substance-related effects on survival of both generations, on the 

growth of the F1-generation or on the reproduction of the F1-generation (fertility 

and fecundity) were observed in any of the test groups. The results are summarized 

in Table 9.2.2-2. 

 

 

Table 9.2-5: Chronic toxicity (FFLC, 6 months) of triticonazole on fathead minnow (Pimephales 

promelas) 

Concentration [mg ai/L] 

nominal 
Control 0.003 0.006 0.012 0.024 0.048 

Concentration [mg ai/L] 

mean measured over all study parts 
Control 0.0029 0.006 0.0114 0.0229 0.0462 

Survival 

F1 

start - hatch [%] 84 86 87 91 89 89 

hatch - swim up [%] 92 94 87 90 90 90 

swim up - reduction [%] 97 95 99 96 98 98 

reduction - reproduction [%] 100 100 98 95 98 100 

start reproduction - sacrifice [%] 93 100 97 95 98 100 

F2 

start - hatch [%] 94 93 94 95 97 96 

hatch - swim up [%] 91 95 93 95 93 95 

swim up - end [%] 90 94 98 90 93 92 

Growth 

F1 

length on day 36 [cm] 

(SD) 

2.774 

(0.333) 

2.771 

(0.333) 

2.682 

(0.359) 

2.601** 

(0.416) 

2.676 

(0.337) 

2.729 

(0.295) 

deviation from control [%] -- -0.1 -3.3 -6.2 -3.5 -1.6 

length on day 68 [cm] 

(SD) 

4.427 

(0.642) 

4.822** 

(0.555) 

4.712* 

(0.565) 

4.606 

(0.512) 

4.629 

(0.548) 

4.662 

(0.482) 

Deviation from control [%] -- +8.9 +6.4 +4.1 +4.6 +5.3 

male length at sacrifice [cm] pairs 

(SD) 

6.700 

(0.283) 

6.856 

(0.381) 

6.613 

(0.412) 

6.925 

(0.167) 

6.725 

(0.271) 

6.688 

(0.340) 

female length at sacrifice [cm] pairs 

(SD) 

5.388 

(0.541) 

5.729 

(0.439) 

5.713 

(0.189) 

5.671 

(0.335) 

5.613 

(0.236) 

5.538 

(0.226) 

male weight at sacrifice [g] pairs 

(SD) 

4.455 

(0.514) 

4.646 

(1.043) 

4.440 

(0.834) 

4.365 

(0.350) 

4.221 

(0.541) 

4.426 

(0.750) 

female weight at sacrifice [g] pairs 

(SD) 

2.095 

(0.285) 

2.334 

(0.557) 

2.238 

(0.309) 

2.320 

(0.918) 

2.095 

(0.406) 

2.018 

(0.274) 

F2 

length at day 35 [cm] 

(SD) 

2.467 

(0.272) 

2.623** 

(0.237) 

2.546 

(0.224) 

2.529 

(0.241) 

2.478 

(0.264) 

2.657** 

(0.216 

deviation from control [%] -- +6.3 +3.2 +2.5 +0.5 +7.7 

length at end [cm] 

(SD) 

4.522 

(0.368) 

4.441 

(0.342) 

4.420 

(0.300) 

4.428 

(0.302 

4.247** 

(0.294) 

4.289** 

(0.279) 
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Reference: BAS 595 F (Triticonazol) - Life cycle toxicity test on the fathead minnow 

(Pimephales promelas) in a flow through system 

Author(s), year:  2012a 

Report/Doc. number: BASF DocID 2012/1079000 

Guideline(s): (U.S.) EPA-FIFRA 72-5; OPPTS 850.1500; OECD (2008) Detailed Review Paper 

on Fish Life-cycle Tests 

GLP: Yes 

Deviations: Please refer to the commenting box below 

Validity: Acceptable 

 

Material and methods:  

Test substance: BAS 595 F (Triticonazol); CAS no. : 131983-72-7, batch no. : COD-001440, 

purity : 91.3%  

Test species: Freshly fertilized eggs of the fathead minnow (Pimephales promelas) 

Holding of fish : Parental fish were kept flow-through glass aquaria (45-L) divided into three 

spawning groups consisting of either 1 male and 2 females or 2 males and 3 

females. Mature fish were sexed according to external secondary sexual 

characteristics. A total of 33 spawning groups were used to produce eggs to initiate 

the exposure. Exposure of the F0-generation was started within 7 hours after 

fertilization. The egg stage was confirmed by examining 10 representative eggs 

under a stereo microscope. All embryos were in the blastula stage.  

Test-vessels for embryo/larval exposure: 1.7 L volume 

Stainless steel aquaria for juvenile exposure: 9 L volume 

Glass aquaria for juveniles and adults: 45 L volume 

Number of organisms: F0 embryo groups until end of hatch: 4 replicates with 50 fertilized eggs each 

F0 larval-juvenile groups until 8 weeks post-hatch: 4 replicates with 25 larvae each 

F0 juvenile-adult groups until maturity (day 60): 2 replicates with 25 juvenile fish 

each 

F0 reproduction groups after maturity: 4 replicates with 3 female and 2 male fish 

each  

F1 embryo groups until end of hatch: 2 replicates with 50 eggs each 

F1 larval-juvenile groups until sacrifice: 2 replicates with 25 larvae each 

 

Age: Freshly fertilized eggs, < 7 hours 

Type of test: Flow-through test 

(water flow rates ensured a daily volume exchange range of 4- to 5-fold volume 

exchange) 

Applied concentrations:  

Nominal: 0 (control), 0.006, 0.012, 0.024, 0.048, and 0.096 and mg ai/L  
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Time weighted Mean 

(mean): 

0 (control), 0.007, 0.0125, 0.0238, 0.0473 and 0.0937 mg ai/L 

Solvent: None  

Test conditions:  

Water quality: Aerated non-chlorinated charcoal-filtered drinking water mixed with deionized 

water to achieve a hardness of approx. 100 mg/L CaCO3.   

Temperature: F0 generation (days 0-60): 23.5-26 °C 

F0 generation (days 60-257): 24.5-26°C 

F1 generation (days 153-215): 24.9 – 26 °C 

pH: F0-generation: 7.6 – 8.2 

F1-genereation:  7.7 – 8.4 

O2 content: 5.8-8.3 µg/L, approx. 69-99% of the maximum saturation at test temperature of 

25°C; slight aeration was administered for F0-generation from day 7 and for the 

F1 generation from test day 161 (8 days after insertion) on. 

Light regime: Light/dark cycle of 16/8 – by day 206 the day length photoperiod was reduced by 

30 minutes per week for the spawning F0 groups 

light intensity: 28-151 Lux 

Feeding Initiated for F0 and F1-generation in all test groups at the end of hatch (day 5) with 

live brine shrimp nauplii (Artemia sp.).  

Feeding was conducted at least twice daily on workdays and once or twice daily 

on non-working days. The combination of live Artemia and commercial food was 

fed in increasing quantitiy with the size of the fish and was continued until one day 

before the termination of exposure.  

Methods: F0-Embryo groups: 200 eggs (embryos not older than 7 hours) were inserted per 

test group. Start of hatch was defined as the day before the first viable larva was 

seen during the daily observation. The end of hatch was defined as the day on 

which the last newly hatched larva in one of the test groups was observed. 

F0-Laval-juvenile groups: When hatch was complete the replicate size was 

impartially reduced to 25 animals and the larvae were transferred to 9-L aquaria 

All groups were reduced on the same day. The remaining individuals were 

sacrificed. 

F0-Juvenile-adult groups: On test day 60 (55 days post hatch), the number of live 

fish was impartially reduced to 50 per test group, with 25 fish in each of two 

replicates in 45-L glass aquaria. The remaining fish were sacrificed. On test day 

77, 4 spawning tiles were placed in each test vessel. 

On day 143 when at least four males and six females per replicate could be clearly 

distinguished by phenotype, they were separated into reproduction groups for the 

remainder of exposure. Of the remaining animals, some were selected as reserve 

fish and the rest of the F0-fish were sacrificed. 
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F0-Reproduction groups: Each replicate test aquaria was divided into three 

compartments using a coated stainless steel mesh basket. Two compartments had 

spawning tiles and housed reproduction groups of 2 male and 3 female fish. 

Reserve fish were kept in the mesh baskets. Two spawning tiles were placed into 

each spawning compartment. 

F1-generation: consisted of 2 replicates of 50 intact embryos. All test groups were 

initiated on test day 153 (F1 day =). Eggs were pooled from 3-5 clutches 

originating from each corresponding F0-generation reproduction test group. Larval 

fish were impartially reduced to 25 per replicate and transferred to the larger test 

vessels on F1 day 5. The juveniles of the F2-generation were sacrificed 8 weeks 

after hatch on test day 215 (F1 day 62). 

 

Test parameters: F0-Embryo groups: From the first day of exposure until hatching was complete, 

embryos were observed daily for hatching and mortality. During the hatch the 

numbers of live and dead larvae and live and dead embryos were determined daily. 

F0-Larval-juvenile groups: the numbers of dead, alive and deformed larvae were 

recorded during the reduction. After reduction dead test organisms were counted 

and removed daily and all surviving fish were counted at least once weekly. 

Observations of signs of effect and abnormalities were performed daily as soon as 

the size of the organisms enabled an observation (day 14). The standard length of 

all fish was determined by photography on test days 31 and 60 (approx. 4 and 8 

week old larvae).  

F0-Juvenile-adult groups: Of all the sacrificed fish body length and wet weight 

were measured and any clear signs of sexual maturity or obvious deformities were 

noted. The spawning tiles were examined once daily in the morning for eggs. 

F0-Reproduction groups: The spawning tiles were examined daily. The number of 

eggs in all reproduction groups were counted and removed from the tiles daily. 

Fertility was evaluated in the reproduction groups for at least the first 6 clutches (≥ 

10 eggs) by counting fertilized and unfertilized eggs and expressed as % fertile 

eggs. 

F1-generation: The length was determined by photography 4 weeks after hatch 

(day 33) and the total body length and the body weight were determined at 

sacrifice. Any observed malformations were documented. 

Analytical measurements: Concentration control samples were collected at start of exposure (test day 0), 

before insertion of fertilized eggs and then once weekly to determine 

concentrations of the test substance in the test vessels. Samples were collected 

from one alternating replicate per test group. On two occasions (days 12 and 180), 

samples were collected from all test group replicates of the F0 generation to 

confirm the uniformity of the concentration within each test group. Additional 
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samples were collected in those cases when deviation > 20 % from the nominal 

values were obtained to confirm that the deviations were transient and that the 

concentration had returned to nominal on the subsequent days. 

The test item concentrations were analysed using a HPLC/MS method. 

Statistics: Descriptive statistics; one-sided Fisher´s exact test for survival, one-sided 

Wilcoxon-test for number of eggs/day and fertility and two-sided Dunnett`s test 

for growth data;  

Findings:  

Analytical data: Analytical measurements: The control groups were free of test substance 

contaminations over the whole exposure period.  

During the embryo and larval-juvenile exposure phase (until day 60) mean 

measured concentrations were within the range of ± 20% of the nominal 

concentrations. Most individually measured concentrations during this exposure 

phase were within the range ± 20% of the time-weighted mean (TWM) 

concentrations; however deviations occurred on 2 occasions: 

In test group 5 (93.7 µg/L) the measured value in replicate D on day 26 was 138% 

of TWM. In test group 3 (23.8 µg/L) the measured value in replicate C on day 47 

was 161% of TWM. These were the highest measured test concentrations in test 

group 5 and 3, respectively over the entire experimental period of 257 days. The 

duration of the high concentration in this test groups was not more than one day.  

Both of these deviations were caused by too low fluctuation of the rotameter 

supplying dilution water to the mixing vessel. 

 

During the juvenile-adult exposure phase (from day 60 to 144) mean measured 

concentrations of the exposure period were within the range of ± 20% of the 

nominal concentrations, with the exception of test group 1 (6 µg/L). The measured 

value in replicate F on day 82 was 58.8 µg/L, approx. a factor of 10 over nominal. 

This was due to an incorrect stock solution flow rate. On day 83 the concentration 

dropped to 18.5 µg/L and on day 84 had returned to the acceptable range (6.8 

µg/L) As this deviation was extremely high and resulted in a calculated TWM 

concentration which was not representative of the actual overall exposure 

concentration, for this test group only, deviations were identified relative to the 

nominal concentration. Nevertheless, the measured values on days 82-83 were not 

excluded from the calculation of TWM concentrations. In all test groups the 

measure values in replicate F on day 96 were 23-36% over the expected nominal 

concentrations. These values are attributable to a newly prepared stock solution of 

test substance. The flow rate of pumps delivering stock solution to the mixing 

tanks was adjusted downwards by 20-30%. Thereafter all measured concentrations 

were in the required range. 
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During the reproduction exposure phase (from day 145 until 257) all measured 

concentrations were within the range ± 20% of the TWM concentrations. 

During F1 generation (test days 153 to 215) all measured concentrations were 

within the range of ± 20% of the TWM concentrations. The measured F1 

concentrations were excluded from the calculation of the TWM concentrations 

because the test solutions originated from the same stock solution as the 

concurrent F0 generation exposure and since the exposure time overlapped with 

the F0 reproduction groups, including the F1 concentrations would overweigh 

days 153 to 215 in the calculation. 

The overall time weighted mean (TWM) measured concentrations during the 

exposure period were within the range of ± 20% of the nominal concentrations. 

Over the nearly 9 month exposure period, most individually measured 

concentrations were within the range of ± 20% of the TWM concentrations; 

however, isolated deviations were recorded in all treatment groups. According to 

the US EPA OPPTS 850.1000 the goal for limiting variability within a test group 

over time is maintaining the ration of the highest concentration to the lowest 

concentration at 1.5:5 or less. If variability exceeds 1.5:1 the exception should be 

justified. However the most important criterion is the avoidance of overlapping 

mean test concentrations between test groups. The deviations were transient as 

confirmed by the subsequent analyses, usually on the following day. At no time 

did mean measured test concentrations overlap between test levels and in all cases 

the deviations were concentration increases, consistent with a worst case scenario 

exposure. 
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Table 9.2-6: Mean analytically determined concentration (Time weighted mean) for triticonazole during 

the 257 day FFLC study 

mg/L 

(nominal) 

F0-generation day 0-60 

embryo-larval-juvenile 

groups 

F0-generation day 

60-139 

juvenile-adult 

groups 

F0-generation day 145-

257 juvenile-adult 

groups 

F1-generation day 153-

215 

0 Not detectable Not detectable Not detectable Not detectable 

0.006 
6.4 mg/L (107%) 

SD: 0.6 

9.1 mg/L (152%) 

SD: 13.3 

6.3 mg/L (105%) 

SD: 0.3 

6.4 mg/L (106%) 

SD: 0.5 

0.012 
13.3 mg/L (111%) 

SD: 1.0 

13.3 mg/L (111%) 

SD: 1.4 

11.6 mg/L (96%) 

SD: 0.5 

13.3 mg/L (110%) 

SD: 0.7 

0.024 
26.1 mg/L (109%) 

SD: 5.3 

24.2 mg/L (101%) 

2.9 

23.9 mg/L (99%) 

SD: 1.2 

26.1 mg/L (109%) 

SD: 1.1 

0.048 
51.2 mg/L (107%) 

SD: 5.4 

47.2 mg/L (98%) 

SD: 6.5 

48.4 mg/L (101%) 

SD: 3.0 

49.8 mg/L (104%) 

SD: 2.7 

0.096 
102.4 mg/L (107%) 

SD: 17 

96.2 mg/L (100%) 

SD: 9.2 

93.1 mg/L (97%) 

SD: 8.6 

103.2 mg/L (107%) 

SD: 7.4 
 

  

Biological results There was no adverse treatment-related effect on hatching success, time to hatch, 

survival, signs of toxicity (appearance/behavior), or reproduction (fertility and 

fecundity) in the F0-generation fish. Effects on fish length were observed in the 

F0-generation at the highest test item concentration. The F1-generation fish were 

exposed from the embryonic stage to approximately 8 weeks post-hatch. There 

was no adverse treatment-related effect on hatching success, time to hatch, or 

survival. F1-generation growth was reduced compared to the control at the highest 

test-item concentration and 14% of fish had morphological deformations after 

8 weeks. Based on the design of the fish full life cycle study, a genetic factor 

(unrelated to test substance) cannot be excluded as the cause of the observed F1-

generation responses. The most sensitive effect observed in this study was an 

adverse effect on growth in the F0 and F1 generations.The results are summarized 

in Table 9.2.2-4. 
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Table 9.2-7: Chronic toxicity (FFLC, 257 days) of triticonazole on fathead minnow (Pimephales promelas) 

Concentration [mg ai/L] 

nominal 
Control 0.006 0.012 0.024 0.048 0.096 

Concentration [mg ai/L] 

Time weighted mean measured over all study parts 
Control 0.007 0.0125 0.0238 0.0473 0.0937 

Survival 

F0 

hatching success [%] 92 93 93 93 94 92 

larval survival at end of hatch (day 5) [%] 99 99 99 99 98 99 

juvenile-adult survival (day 60 (after 

reduction) - day 143) [%] 
97 98 97 99 98 96 

juvenile-adult survival (day 60 (after 

reduction) - day 143) [%] 
98 98 100 98 98 98 

adult survival (day 143 (after reduction) -day 

257 (sacrifice)) [%] 
95 95 90 95 100 95 

F1 

hatching success [%] 95 95 94 95 95 95 

larval survival at end of hatch (F1 day 5) [%] 99 100 100 100 99 99 

post hatch survival (F1 day 5 (after reduction) 

- day F1 day 62 (sacrifice)) [%] 
98 100 100 98 100 100 

Growth F0 

length on day 31 [cm] photographic 

measurement 

(SD) 

2.135 

(0.0.220) 

2.118 

(0.176) 

2.136 

(0.0.156) 

2.080 

(0.222) 

2.122 

(0.163) 

2.020** 

(0.160) 

deviation from control [%] -- -0.8 0.0 -2.6 -0.6 -5.4 

length on day 60 [cm] photographic 

measurement 

(SD) 

3.372 

(0.298) 

3.494** 

(0.216) 

3.523** 

(0.252) 

3.337 

(0.244) 

3.399 

(0.265) 

3.264* 

(0.258) 

deviation from control [%] -- +3.6 +4.5 -1.0 +0.8 -3.2 

length on day 60 [cm] sacrificed fish 

(SD) 

3.664 

(0.187) 

3.696 

(0.165) 

3.670 

(0.190) 

3.502**  

(0.218) 

3.567 

(0.240) 

3.604 

(0.239) 

deviation from control [%] -- +0.9 +0.2 -4.4 -2.7 -1.6 

male length on day 143 [cm] sacrificed fish 

(SD) 

5.866 

(0.584) 

6.367* 

(0.358) 

6.193 

(0.482) 

6.193 

(0.491) 

6.071 

(0.545) 

5.833 

(0.458) 

deviation from control [%] -- +8.2 +5.2 +5.2 +3.1 -0.9 

female length on day 143 [cm] sacrificed fish 

(SD) 

5.433 

(0.994) 

5.660 

(0.974) 

5.700 

(0.949) 

5.133 

(0.686) 

6.614 

(0.318) 

5.000 

(0.613) 

deviation from control [%] -- +4.2 +4.9 -5.5 -15.1 -8.0 

male weight on day 143 [g] sacrificed fish 

(SD) 

2.928 

(0.718) 

3.496 

(0.673) 

3.205 

(0.579) 

3.235 

(0.577) 

3.114 

(0.771) 

3.046 

(0.933) 

deviation from control [%] -- +19.4 +9.5 +10.5 +6.4 +4.0 

female weight on day 143 [g] sacrificed fish 

(SD) 

2.088 

(1.213) 

2.252 

(1.116) 

2.241 

(0.932) 

1.626 

(0.725 

1.159 

(0.095) 

1.625 

(0.601) 

deviation from control [%] -- +7.9 +7.3 -22.1 -44.5 -22.2 

male length on day 257 [cm] sacrificed fish 

(SD) 

6.371 

(0.461) 

6.025 

(0.427) 

6.157 

(0.326) 

6.463 

(0.346) 

6.325 

(0.430) 

5.800* 

(0.207) 
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Concentration [mg ai/L] 

nominal 
Control 0.006 0.012 0.024 0.048 0.096 

Concentration [mg ai/L] 

Time weighted mean measured over all study parts 
Control 0.007 0.0125 0.0238 0.0473 0.0937 

deviation from control [%] -- -5.4 -3.4 +1.4 -0.7 -9.0 

female length on day 257 [cm] sacrificed fish 

(SD) 

5.650 

(0.323) 

5.818 

(0.445) 

5.745 

(0.169) 

5.827 

(0.280) 

5.467 

(0.250) 

5.736 

(0.344) 

deviation from control [%] -- +3.0 +1.7 +3.1 -3.2 +1.5 

male weight on day 257 [g] sacrificed fish 

(SD) 

4.114 

(1.001) 

3.466 

(0.718) 

3.353 

(0.541) 

4.343 

(0.936) 

3.969 

(0.882) 

3.271 

(0.253) 

deviation from control [%] -- -15.8 -18.5 +5.5 -3.5 -20.5 

female weight on day 257 [g] sacrificed fish 

(SD) 

2.161 

(0.401) 

2.282 

(0.480) 

2.181 

(0.345) 

2.198 

(0.365) 

1.945 

(0.303) 

2.255 

(0.362) 

deviation from control [%] -- +5.6 +0.9 +1.7 -10 +4.3 

F1 

length on day 186 [cm] photographic 

measurement 

(SD) 

2.370 

(0.247) 

2.518** 

(0.347) 

2.306 

(0.194) 

2.382 

(0.169) 

2.454 

(0.167) 

2.165** 

(0.185) 

deviation from control [%] -- +6.3 -2.7 +0.5 +3.6 -8.6 

length on day 215 [cm] 

(SD) 

4.341 

(0.247) 

4282 

(0.264) 

4.244 

(0.252) 

4.348 

(0.241) 

4.268 

(0.252) 

3.860** 

(0.479) 

deviation from control [%] -- -1.4 -2.2 +0.2 -1.7 -11.1 

weight on day 215 [g] 

(SD) 

0.801 

(0.170) 

0.810 

(0.167) 

0.772 

(0.148) 

0.827 

(0.155) 

0.749 

(0.130) 

0.667** 

(0.218) 

deviation from control [%] -- +1.1 -3.6 -3.3 -6.4 --16.8 

Reproduction F0 

Time to maturation/test days when eggs were 

first observed for each replicate 
87/81 91/81 87/93 81/86 82/91 81/81 

sex ratio of fish on day 143 (male/female) 

[%] 
49/51 57/43 50/50 49/51 54/46 45/55 

fertility [%] (mean from the first 6 clutches) 

(SD) 

99.3 

(0.6) 

99.3 

(0.2) 

99.4 

(0.3) 

99.6 

(0.5) 

99.1 

(0.5) 

98.2 

(0.5) 

eggs/female/day (over the entire spawning 

period) 

(SD) 

21.1 

(3.1) 

25.2 

(3.4) 

19.8 

(4.9) 

14.1 

(5.4) 

16.9 

(5.5) 

16.8 

(6.1) 

Sublethal 

effects 

F0 Symptoms at day 257 0 0 0 N 0 0 

F1 Symptoms at day 215 0 0 0 0 0 D 

Endpoints [mg ai/L] 

Overall NOEC (nominal) 0.048 

Overall NOEC (mean measured) 0.0473 

* Statistically significant differences compared to the control (p ≤ 0.05) 

** Statistically significant differences compared to the control (p ≤ 0.01) 
Deviations which are considered to be substance-related are printed bold 
SD Standard Deviation 
N abdominal extension; D deformations 
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constant exposure solution volume of approx. 15 L; glass jars (5 cm O.D., 8 cm 

high) with 40-mesh Nitex® screen bottoms as embryo incubation cups; 6.8 

aquarium volumes per 24-hour period, with a 90% replacement time of approx. 

8.0 hours. 

80 fathead minnow embryos were randomly distributed among two replicates (40 

embryos per replicate) of each treatment five days after initiation of the flow-

through system. The maximum loading rate at the conclusion of the test was 0.11 

g/L. 

Test parameters: Dissolved oxygen concentration, pH, temperature, and conductivity were 

measured daily. Alkalinity and hardness of the control, low and high treatment 

were analysed weekly. 

Analytical measurements: The concentration of triticonazole was analysed in all chambers on day 0, day 5 

and weekly thereafter (12, 19, 26, 33, 34).  

Statistics: At termination of the early life-stage exposure, data obtained on organism 

survival at hatch, larval survival and larval growth (total length, wet weight and 

dry weight) at test termination were analysed to identify significant differences 

between the treatment group and control organisms. All statistical analyses were 

conducted at the 95% level of certainty except in the case of Shapiro-Wilks’ and 

Bartlett’s Tests, in which the 99% level of certainty was used. 

Significant differences in the percent survival were determined after 

transformation (e.g. arcsine square-root percentage) of the data. Comparisons of 

larval length measurements between the control and solvent control established 

that a slight difference exists, therefore, solvent control data was used for 

statistical comparison to determine treatment level effects for larval length. For 

the other parameters data from both controls were pooled. As a check on the 

assumption of homogeneity of variance, implicit in parametric statistics, data for 

each endpoint were analysed using Bartlett’s Test. 

In this study, comparisons for embryo survival, larval survival and larval growth 

were performed using the Williams’ test. 

The theoretical threshold concentration expected to produce no deleterious effects 

at the 95% level of certainty was estimated as Maximum Acceptable Toxicant 

Concentration (MATC) based on the most sensitive of the performance criteria 

evaluated. 

 

Findings:  

Analytical data: The mean measured concentrations of triticonazole ranged between 92 and 120 % 

of nominal and remained stable throughout the exposure period. No visible sign 

of undissolved test substance was observed in the mixing chamber, the chemical 

cells of the diluter system or in any of the exposure solutions. 
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Reference: Triticonazole technical: Early life stage toxicity test with Fathead minnow 

(Pimephales promelas) 

Author(s), year:  1998c 

Report/Doc. number: Document no.: C044319 

Guideline(s): FIFRA Guideline 72-4; OPPTS Draft Guideline 850.1400 

GLP: Yes 

Deviations: Please refer to commenting box below 

Validity Acceptable 

 

Material and methods:  

Test substance: Triticonazole technical (RPA 400727), batch no.: OP9750057, purity: 90.52%  

Test species: Fathead minnow (Pimephales promelas) 

Holding of fish : No information provided 

Number of organisms: 2 replicates per test concentration, control and solvent control, 60 eggs per 

replicate  

Age: Embryos were ≤ 24 hours old at test initiation. 

Type of test: Flow-through test  

Applied concentrations:  

Nominal: 0 (control solvent control), 1.4, 3.6, 9.0, 22 and 56 µg ai/L 

Measured (mean): 0 (control, solvent control), 1.7, 3.7, 8.7, 21 and 51 µg ai/L 

Solvent: Acetone 

Test conditions:  

Water quality: Aerated well water, total hardness: 36 to 40 mg/L 

Temperature: 25 - 26 °C 

pH: 6.7 – 7.5 

O2 content: 5.2 – 8.7 mg/L (> 60% oxygen saturation) 

Conductivity: 160 – 170 µS/cm 

Light regime: Light/dark cycle of 16/8, light intensity approximately 220 to 1100 lux 

Methods: Glass and silicone sealant diluter system and exposure aquaria (39 x 20 x 25 cm), 

constant exposure solution volume of approx. 15 L; glass jars (5 cm O.D., 8 cm 

high) with 40-mesh Nitex® screen bottoms as embryo incubation cups; 6.9 

aquarium volumes per 24-hour period, with a 90% replacement time of approx. 

7.0 hours. 

80 fathead minnow embryos were randomly distributed among two replicates (40 

embryos per replicate) of each treatment five days after initiation of the flow-

through system. The maximum loading rate at the conclusion of the test was 0.13 

g/L. 

Test parameters: Dissolved oxygen concentration, pH, temperature, and conductivity were 

measured daily. Alkalinity and hardness of the control, low and high treatment 
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were analysed weekly. 

Analytical measurements: The concentration of triticonazole was analysed in all chambers on day 0, day 4 

and weekly thereafter (11, 18, 25, 32, 34). In addition the lowest treatment level 

was resampled and analysed on day 12. 

Statistics: At termination of the early life-stage exposure, data obtained on organism 

survival at hatch, larval survival and larval growth (total length, wet weight and 

dry weight) at test termination were analysed to identify significant differences 

between the treatment group and control organisms. All statistical analyses were 

conducted at the 95% level of certainty except in the case of Shapiro-Wilks’ and 

Bartlett’s Tests, in which the 99% level of certainty was used. 

Significant differences in the percent survival were determined after 

transformation (e.g. arcsine square-root percentage) of the data. Since during this 

study comparisons indicated that the presence of acetone in the two control 

solutions did not affect survival of organisms at hatch, larval survival or larval 

growth of the test organisms, the data for the control and the solvent control were 

pooled. 

As a check on the assumption of homogeneity of variance, implicit in parametric 

statistics, data for each endpoint were analysed using Bartlett’s Test. 

In this study, comparisons for embryo survival, larval survival and larval growth 

were performed using the Williams’ test. 

The theoretical threshold concentration expected to produce no deleterious effects 

at the 95% level of certainty was estimated as Maximum Acceptable Toxicant 

Concentration (MATC) based on the most sensitive of the performance criteria 

evaluated. 

Findings:  

Analytical data: The mean measured concentrations of triticonazole ranged between 92 and 120 % 

of nominal and remained stable throughout the exposure period. No visible sign 

of undissolved test substance was observed in the mixing chamber, the chemical 

cells of the diluter system or in any of the exposure solutions. 

Biological data:  

 

Table 9.2-9: Survival and growth of larvae/fry, 30 day post-hatch 

Test concentration 

[µ ai/L] 

Survival at 

hatch [%] 

Survival 

after 30 d 

[%] 

Length [mm] 

(SD) 

Wet weight [g]  

(SD) 

Dry weight [g] 

 (SD) 

Control 88 90 31.6 (2.1) 0.29 (0.05) 0.076 (0.02) 

Solvent control 86 88 32.2 (1.8) 0.31 (0.06) 0.083 (0.02) 

Pooled control 87 89 31.9 (2.0) 0.30 (.0.05) 0.079 (0.02) 

1.7 87 94 32.5 (2.0) 0.32 (0.06) 0.085 (0.02) 

3.7 84 91 32.0 (2.0) 0.31 (0.06) 0.083 (0.02) 
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Reference: BASF 595F - Early life stage toxicity test with sheepshead minnow 

(Cyprinodon variegatus) 

Author(s), year:  2006a 

Report/Doc. number: BASF Reg. Doc. No.: 2006/7007245 

Guideline(s): OPPTS Draft Guideline 850.1400 

GLP: Yes 

Deviations: Please refer to the commenting box below 

Validity Acceptable 

 

Material and methods:  

Test substance: BAS 595 F (Triticonazole), CAS no. : 131983-72-7, Reg. No.: 4378513; purity : 

90.3%  

Test species: Sheepshead Minnow (Cyprinodon variegatus) 

Holding of fish : No information provided 

Number of organisms: 4 replicates per test concentration, control and solvent control, 40 eggs per 

replicate  

Age: Embryos were ≤ 30 hours old at test initiation. 

Type of test: Flow-through test  

Applied concentrations:  

Preliminary test 1: 0.5, 1.0, 2.0, 4.0, 8.0 mg ai/L (nominal) 

Preliminary test 2: 6.3, 13, 25, 50, 100 µg ai/L (nominal) 

Nominal: 0 (control solvent control), 7.5, 15, 30, 60 and 120 µg ai/L 

Measured (mean): 0 (control, solvent control), 8.3, 16, 33, 64 and 120 µg ai/L 

Solvent: Dimethylformamide (DMF) 

Test conditions:  

Water quality: Natural filtered seawater recirculated within an epoxy-coated concrete holding 

reservoir. The dilution water was prepared by adjusting the salinity to 20 ± 4 ‰ 

with laboratory well water. The seawater used for this study had a salinity of 19 to 

21 ‰ 

Temperature: 24-26 °C 

pH: 7.6 – 8.1 

O2 content: 3.1 – 8.0 mg/L; The dissolved oxygen concentration dropped below 60% 

saturation in the treatment concentrations 12, 30, and 120 and the solvent control 

for < 24 hours. Gentle, oil-free aeration was initiated on test day 29. 

Salinity: 19-21 ‰ 

Light regime: Light/dark cycle of 16/8, light intensity 570 to 1000 lux 

Methods: Glass and silicone sealant diluter system and exposure aquaria (30 x 14.5 x 20 

cm), constant exposure solution volume of approx. 6.5 L; glass jars (5 cm O.D., 8 

cm high) with 475-µm nylon screen bottoms as embryo incubation cups; 7.5 
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aquarium volumes per 24-hour period, with a 90% replacement time of approx. 7.0 

hours. 

80 sheepshead minnow embryos were randomly distributed among four replicates 

(20 embryos per replicate) of each treatment on test day 6. The maximum loading 

rate at the conclusion of the test was 0.017 g/L. 

Test parameters: Dissolved oxygen concentration, pH, salinity and temperature were measured at 

test initiation and weekly thereafter until test termination. In addition temperature, 

pH, salinity and dissolved oxygen were measured in alternating replicates of one 

test vessel of each concentration and the controls, daily. Furthermore temperature 

was continuously monitored in one control replicate vessel. 

Analytical measurements: The concentration of triticonazole was analysed in all chambers on day 0, day 6, 

12, 19, 26, and 33.  

Statistics: At termination of the early life-stage exposure, data obtained on organism survival 

at hatch, larval survival and larval growth (total length, wet weight and dry 

weight) at test termination were analysed to identify significant differences 

between the treatment group and control organisms. All statistical analyses were 

conducted at the 95% level of certainty except in the case of Shapiro-Wilks’ and 

Bartlett’s Tests, in which the 99% level of certainty was used. 

For this study, analyses of survival, length and weight using the Student’s t-Test 

established no significant difference between the dilution water control and solvent 

control. Therefore, statistical comparisons to determine treatment effects for 

survival, length and weight were performed utilizing the pooled control data. 

As a check on the assumption of homogeneity of variance, implicit in parametric 

statistics, data for each endpoint were analysed using Bartlett’s Test. 

All endpoints met the assumptions for normality and homogeneity of variance 

(Sokal and Rohlf, 1981). Therefore, the performance of organisms exposed to 

eacht treatment level of the test substance was compared with the performance of 

the pooled control using Williams’ Test.  

TOXSTAT® version 3.5 was used to perform the statistical computation. The 

theoretical threshold concentration expected to produce no deleterious effects at 

the 95% level of certainty was estimated as Maximum Acceptable Toxicant 

Concentration (MATC) based on the most sensitive of the performance criteria 

evaluated. 

Findings:  

Analytical data: The mean measured concentrations of triticonazole ranged between 100 and 110 

% of nominal and remained stable throughout the exposure period. Throughout the 

study period, all exposure solutions were observed to be clear and colourless. 
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Test material [14C]-RPA 400727 

Lot/Batch # 0991 

Specific activity 250 µCi mL-1 (32 mCi/mMol) 

Radiochemical purity > 99%  

Water Sand filtered lake water 

Carrier solvent 1% acetone 

  

Test organism: Oncorhynchus mykiss 

Size Not reported 

Body weight  Not reported 

Loading 12 mg/L/day (approx. values based on weight of fish at sampling) 

Source  

Diet/Food 

Fish were fed 5 days a week BP Mainstream fry 02, BP mainstream Nutrition, UK 

Limited, Wincham, Northwich, Cheshire during holding and test periods. Any 

excess food was removed after 20 min. 

Acclimatisation period: 

5 days prior to test initiation, with increased temperature from 10 t0 15 °C; 

following temperature acclimation fish used in Phase I were held under the 

experimental conditions for a further 21 days, fish used in Phase II were held for 

only 10 days 

  

Environmental conditions  

Temperature 15 ± 1°C  

Photoperiod 12 hours light : 12 hours dark 

pH 6.8 (measured fortnightly) 

Dissolved oxygen Not measured 

Total hardness Not measured 

Alkalinity 21.7 mg/L carbonate (measured fortnightly) 

Conductivity Not measured 

 

Study design: 

Experimental conditions: 

The bioaccumulation of [14C]-RPA 400727 (purity > 99%) in rainbow trout (Oncorhynchus mykiss) was 

investigated in a flow-through system at nominal exposure concentrations of 0.1 and 0.4 mg/L.  

As a consequence of technical difficulties part I of the study was performed in two phases. 

Phase I: accumulation and depuration, which examined accumulation and initial depuration. 

Phase II: depuration, which examined depuration only. 

Identification of metabolites isolated from fish sampled during the course of this study was conducted in a 

different laboratory and is presented in a separate part of the study report.  

The test was conducted in 20 L enclosed circular glass flasks. Two control flasks, two 0.1 mg/L and two 0.4 

mg/L flasks were used for the accumulation and initial depuration phase each containing 38 fish. One flask for 
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control and one for the treatment concentrations was used each with 35 fish per tank for the depuration phase 

only. The flow through rate was 100 mL/min, which equated to 7.2 volume additions over 24 hours. 

The number, quantitiy and identity of radiolabelled degradates in edible tissue and viscera from fish killed on at 

least two time points during the accumulation phase and on day 14 of the depuration phase was determined. 

 

Observations: 

Fish were observed daily, regarding morbidity and mortality, at least 5 times a week, with additional 

observations made throughout the working day as necessary. Body weights and fork lengths were recorded at 

sampling only. Temperature was recorded for the individual flasks throughout the experiment.  

Five test and 5 control fish were taken on days 0, 1, 3, 7, 10, 14 (only 2 for 0.4 mg/L), 21 (only 2 for 0.4 mg/L), 

28 and 42 (0 for 0.4 mg/L) of the accumulation and initial depuration phase and 4 fish were taken on days 28, 29, 

31, 35, 38 and 42 of the depuration phase. After killing, fish were weighed and their fork length recorded. Each 

fish was dissected into edible tissue (muscle fillet) and non-edible (viscera and residual carcass) fractions and 

assayed for radioactivity. 

After completing the in-life phase of the study, fish were despatched, transferred to the other laboratory and 

stored at approximately – 20°C prior to analysis. The samples were thawed and dissected into edible and non-

edible fractions. These samples were taken for enzyme deconjugation, HPLC and LC-MS analysis. 

The pooled extracts from the edible and non-edible fraction of rainbow trout were investigated using LC-MS to 

provide structural elucidation of the major metabolites present.  

 

Calculations: 

Bioconcentration factors, for test fish tissues and whole fish were calculated from steady state concentration of 

the test article in fish. 

Uptake rate and depuration rate constants k1 and k2 

Identification of radiolabelled components in the exposure water 

Isolation/identification of metabolites in edible and non-edible fractions from rainbow trout 

Structural elucidation of radiolabelled metabolites by mass spectrometry 

 

Results and discussion: 

 

Exposure concentration: 

At the lower concentration (0.1 mg/l) aqueous levels were 90% (0.09 ± 0.003 mg/L) and 72% (0.072 ± 0.003 

mg/L) of the nominal concentration for phase 1 and 2 respectively. At the higher concentration (0.4 mg/L) 

aqueous levels were 40% (0.16 ± 0.01 mg/L) and 45% (0.18 ± 0.02 mg/L) of the nominal concentration for 

phase 1 and 2 respectively. 

 

Residue in fish: 

The rate of uptake, expressed as k1, in either edible or non-edible tissues were independent of exposure 

concentration. It appears to be greater in the non-edible fraction than in the edible fraction. 

At 0.1 mg/L, steady state was achieved within 24 hours with 0.51 and 1.87 µg equivalents of [14C]-RPA 400727 
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g/wet tissue in edible and non-edible fractions respectively. At 0.4 mg/L steady state concentrations were again 

achieved well within the first sample point (24 hours) providing steady state concentrations in edible and non-

edible fractions of 1.14 and 3.45 µg equivalents of [14C] RPA 400727. 

Bioconcentration factors were low in all fractions sampled and were found to be independent of exposure level. 

The BCF for the whole fish were 11.67 and 12.75; in the non-edible fraction 20.78 and 21.56 and in the edible 

fraction 5.67 and 7.12 at 0.1 and 0.4 mg/L nominal exposure concentrations respectively. 

 

Elimination of radioactivity from the fish was rapid. Concentrations of [14C]-RPA 400727 equivalents in edible 

fraction were below the limit of detection within the first post exposure sample interval. Conversely the 

elimination of radioactivity from non-edible fraction was considerably slower with levels only falling below the 

limit of detection between 3 to 7 days post-exposure. Rates of elimination of radioactivity for edible fraction 

were not dependent on the exposure level. For non-edible fractions at the high exposure concentration the rate of 

elimination appeared to be slower.  

 

The radioactivity in edible and non-edible fractions was below the limit of detection after 14 d of depuration. 

Therefore, identification and quantification of metabolites was conducted only for samples taken at days 21 and 

28 of uptake phase. 

Tissue extracts from test fish sampled on day 21 and 28 were examined by HPLC and LC-MS analysis. Principal 

radioactive components were, RPA 404886, RPA 406972 and RPA 406341. 

 

Table 9.2-11: Bioconcentration factors, uptake and depuration constants of radioactivity in all fractions of 

rainbow trout 

Parameter 
Tissue Fraction  

Edible Non-edible Whole Fish 

0.1 mg/L 

Uptake rate constant k1, h-1 0.020 0.085 n.d. 

Depuration rate constant, k2, h-1 0.17 0.042 n.d. 

Bioconcentration Factor 5.67 20.78 11.67 

0.4 mg/L 

Uptake rate constant k1, h-1 0.021 0.160 n.d. 

Depuration rate constant, k2, h-1 0.077 0.022 n.d. 

Bioconcentration Factor 7.12 21.56 12.75 

n.d…not determined 

 

Mortality was 0.9% and 3% prior to the accumulation and depuration phases, respectively. No overt 

pharmacological or toxicological signs were observed in the test animals which could have been attributed to the 

test article. Mortalities were not test article related but due to asphyxiation resulting from a blockage of the inlet 

tubing. 

 

Conclusion: 
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Test organism: Lepomis macrochirus 

Size 27– 50 mm 

Body weight  0.504 – 2.826 g  

Loading Not reported 

Source  

Diet/Food 

Fish were fed daily with Salmon Fry Diet, Crumb 01, BP Nutrition, during 

holding and test periods. The diet contained 50% protein, 20% oil, 12.5% 

carbohydrate, 21.85 mJ/kg Gross Energy and 19.35 mJ/kg Digestable Energy. 

During the test, any excess food was removed after 30 min. In nine occasions, 

excess food was removed at other intervals after feeding but always within a 

relatively short period (≤ 6 h). 

Acclimatisation period: 5 weeks prior to test initiation 

  

Environmental conditions  

Temperature 20.4 – 23.0°C  

Photoperiod 16 hours light: 8 hours dark 

pH 7.2 – 8.2 

Dissolved oxygen 64 – 96% 

Total hardness 48 – 80 mg CaCO3/L 

Alkalinity 38 – 46 mg CaCO3/L 

Conductivity 160 – 210 µS/cm 

 

Study design : 

Experimental conditions: 

The bioaccumulation of [14C]-Triticonazole (purity > 97%) in bluegill sunfish (Lepomis machrochirus) was 

investigated in a flow-through system at nominal exposure concentrations of 89 µg/L. Following pre-

equilibration of the test system for 3 days, fish were exposed to triticonazole for 28 days followed by a 14 days 

depuration period. The test was conducted in two aerated 60 L glass tanks with 161 fish receiving triticonazole 

stock solution and charcoal-filtered dechlorinated tap water (300 L/day) and 149 control fish receiving dilution 

water alone. The fish were fed daily during the study.  

 

Observations: 

Fish were observed daily for signs of disease, stress, irritation and other effects. 

The pH, temperature range, conductivity and dissolved oxygen concentration were measured daily in each tank. 

Total hardness was measured at weekly intervals. 

Water samples were taken daily from each tank throughout the pre-equilibration and uptake phases and on Days 

3, 7 and 14 of the depuration phase and analysed directly for total radioactivity. Additional water samples were 

also taken on days 0, 7, 14, 21 and 28 of the uptake phase and on days 3, 7 and 14 of the depuration phase. These 

were filtered (Whatman GF/C Glass Microfibre filter paper) prior to analysis of total radioactivity. Duplicate 
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aliquots of water were removed from each tank on the final 2 days of the pre-equilibration phase, on days 0, 7, 

14, 21 and 28 of the uptake phase and on days 3, 7 and 14 of the depuration phase. Concentrations of [14C]-

Triticonazole were then determined by reversed-phase HPLC with u.v. detection. 

 

10 fish were removed taken on days 0, 1, 3, 7, 14, 21 and 28 of the uptake phase and days 1, 3, 7, 10 and 14 of 

the depuration phase. After killing, fish were blotted dry, weighed and the length (from the tip of the snout to the 

caudal peduncle) measured. Five fish from each tank were separated into edible tissue (muscle) and non-edible 

tissue (viscera) and the remaining 5 fish were analysed whole. Total radioactivity in each tissue fraction was 

determined. 

 

Calculations: 

Concentrations of total radioactivity in whole fish and tissue fractions from all sample points and the mean 

concentrations of total radioactivity measured in water during the uptake phase were used to calculate the 

following parameters: 

- Rate constants for uptake (k1) and depuration (k2) of test material by and from tissues. 

- Bioconcentration factors, for test fish tissues and whole fish as the ratio of the uptake and depuration rate 

constants were calculated as follows: 

 Bioconcentration factor (BCF) = µg equiv. g-1 in tissue, CF / µg equiv. mL-1 in water, Cw  

- Half-life for depuration which is defined as the time taken for elimination of 50% of total radioactive residue in 

tissues at steady-state 

 Half-life = logn 2/ k2  

- Time taken to achieve 90% of the steady-state concentration in tissue (t90) 

 t90 = logn 10 /k2 

Statistics: 

To obtain a starting value for the depuration rate constant k2 a linear regression model was fitted to 

logarithmically transformed values of CF (Concentration fish) for the depuration phase against sampling time (t). 

Using this k2 value, Cw (Concentration water) and a plot of the uptake phase data, a starting value for the uptake 

rate constant k1 was estimated. 

This initial parameter estimates were used in the non-linear iterative regression NLIN of the statistical software 

package SAS Version 6.07 to determine the rate constants k1 and k2 

The goodness of fit of the model was assessed by the correlation coefficient between the observed and fitted 

values the coefficient of variation of k1 and k2 was calculated as the percentage of the standard deviation of the 

parameter divided by the parameter estimate. 

 

Results and discussion: 

Exposure concentration: 

A mean test concentration of 82 µg equiv./L was determined by analysis of total radioactivity with individual 

values ranging between 75.9 and 89.7 µg equiv./L. A mean test concentration of 88 µg/L for the uptake phase 

was determined by reversed-phase HPLC analysis, measured concentrations ranging from 81.3 to 91.8 µg/L. 

During depuration phase, concentrations were below the limit of analytical determination. 
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In the control tank concentrations of the test material were below limits of analytical determination throughout 

the test.  

 

Analysis of total radioactivity in fish: 

Concentrations of total radioactivity in fish tissues increased to 90% of the steady-state concentrations after 2.2-

2.9 days of exposure to [14C]-Triticonazole. The mean concentrations in each tissue after 28 days exposure were 

1.172, 9.578 and 5.628 µg equiv./g for edible tissue, inedible tissue and whole fish respectively. The first-order 

rate constants for uptake into the edible and inedible tissue fractions were 9.50 and 97.72 ml/g/day, so that fluxes 

of radioactivity into inedible tissues are roughly 10-fold those into the edible fraction. 

The half-life for depuration was similar for each tissue type and ranged from 0.67-0.87 days. Mean 

concentrations of radioactivity in edible and inedible tissue and whole fish following 14 days of depuration were 

11, 23 and 11 ng equiv/g respectively. During the depuration period, tissue concentrations decreased to less than 

1% of the mean concentration found at the end of the uptake phase. Therefore elimination of radioactivity from 

the fish was very rapid and extensive.  

Tissue extracts from test fish sampled on day 14, 21 and 28 were examined by thin layer chromatography (TLC) 

and high performance liquid chromatography (HPLC). Principal radioactive components were triticonazole with 

the isomeric forms RPA 404886 and RPA 405826, RPA 406972, glucuronide conjugates of RPA 404886 and 

RPA 405862 and glucuronide conjugates of RPA 406972 and RPA 406341.  

 

The results based on total radioactivity are summarised as follows: 

 

Table 9.2-12: Rate parameters and bioconcentration factors estimated by non-linear regression analysis 

using a 2-compartment model 

Parameter 
Tissue Fraction 

Edible Inedible Totala Whole Fish 

Uptake rate constant, k1 (ml/g/day) 9.5 97.72 49.07 58.2 

Depuration rate constant, k2 (ml/g/day) 1.03 0.85 0.8 0.8 

Bioconcentration Factor (k1/k2) 9.2 114.86 61.3 72.55 

Depuration half-life (days) 0.67 0.81 0.87 0.86 

Time to 90% of steady-state (days) 2.23 2.71 2.88 2.87 

Correlation coefficient from model 0.57 0.88 0.90 0.90 

Coefficient of variation of k1 (%) 54.1* 18.8 17.0 17.4 

Coefficient of variation of k2 (%) 54.6* 19 17.2 17.6 

aTotal refers to the sum of radioactivity determined in the tissue fractions 
*Model not considered to be a good fit. Results of the analysis for this tissue fraction should be treated with caution. 
 

Table 9.2-13: Bioconcentration factors calculated directly from total radioactivity results 

Day No. (Uptake Phase) 
Tissue Fraction 

Edible Inedible Totala Whole Fish 

1 4 60 30 28 
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Reference: Triticonazole technical – acute toxicity to mysids (Mysidopsis bahia) under 

flow-through conditions 

Author(s), year: Sousa, J.V., 1998d 

Report/Doc. number: B004421 

Guideline(s): FIFRA Guideline 72-3 

GLP: Yes 

Deviations: Please refer to commenting box below 

Validity: Acceptable 

 

Material and methods:  

Test substance: Triticonazole technical (RPA 400727), batch no.: OP9750057, purity: 90.52% 

Test species: Mysid shrimp (Americamysis bahia, formerly known as Mysidopsis bahia); 

Springborn laboratory culture 

Number of organisms: 2 replicates each with 10 mysid shrimp per treatment, control and solvent control 

Age: ≤ 24 hours 

Type of test, duration:  Flow-through test, 96 hours; 90% test solution replacement rate of approx. 9 hours 

Applied concentrations:  

Nominal: 

Range-finding  

Definitive exposure #1 

Definitive exposure #2 

 

0 (control and solvent control), 0.65, 1.1, 1.8, 3.0 and 5.0 mg ai/L 

0 (control and solvent control), 0.64, 1.1, 1.8, 3.0, and 4.9 mg ai/L  

0 (control and solvent control), 1.0, 1.7, 2.8, 4.7 and 7.9 mg ai/L 

Mean measured: 

Definitive exposure #1 

Definitive exposure #2 

 

0 (control and solvent control), 0.6, 1.0, 1.7, 2.9 and 4.6 mg ai/L 

0 (control and solvent control), 1.1, 1.8, 2.9, 4.9 and 7.5 mg ai/L 

Solvent: Acetone 

Test conditions:  

Water quality: Natural filtered sea water , salinity 31 - 33 o/oo, TOC concentration < 2.0 mg/L 

Temperature: 24 - 25 °C  

pH: 7.8 – 8.0 (0 - 96 h) 

O2 content: 5.2 – 7.9 mg/L (76 - 115 % saturation) 

Light regime: 16 hours light / 8 hours darkness, 240 to 1100 lux 

Test parameters: Mortality and sublethal effects were assessed after 0, 24, 48, 72 and 96 hours.  

Measurements of pH, temperature and dissolved oxygen concentrations were made 

once daily throughout each exposure period. Temperature was additionally 

monitored continuously. 

Analytical measurements: Samples from both replicates of the high, middle, and low treatment level 

solutions, the dilution water control solution were taken prior to the start of the 

first and the second definitive exposure, at test initiation (0 hour) and test 

termination (96 hours). 
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Statistics: The EC50 value and 95% confidence limits were calculated by a computer program 

(Stephan, 1982, personal communication) with three statistical methods (moving 

average angle analysis, probit analysis and nonlinear interpolation with 95% 

confidence limits calculated by binomial probability). 

Findings:  

Analytical measurements: 

Definitive exposure #1 

 

 

Definitive exposure #2 

 

The analytical data indicated that the mean measured triticonazole concentrations 

were between 93 and 98 % of the nominal test concentrations. However, the 

results are based on mean measured concentrations. 

The analytical data indicated that the mean measured triticonazole concentrations 

were between 95 and 110 % of the nominal test concentrations. However, the 

results are based on mean measured concentrations. 

Effects: 

Range-finding test: 

Following 96 hours of exposure, 40%, 50% 70% and 70% mortality was observed 

in the four highest treatment levels, 1.1, 1.8, 3.0 and 5.0 mg ai/L, respectively 

 

Table 9.2-15: Effects on mysid shrimp (Americamysis bahia) exposed to technical triticonazole #1 

Triticonazole [mg ai/L] 

(mean measured) 

Mean cumulative mortality [%] 

24 hours 48 hours 72 hours 96 hours 

Control 0 0 0 0 

Solvent control 0 0 0 5 

0.6 0 0 0 10 

1.0 0 0 0 20 

1.7 0 0 25ac 55b 

2.9 0ab 20a 40abc 40abc 

4.6 10b 30ab 45ab 50abc 

96 h LC50 ≥ 1.7 mg ai/L  

96 h NOEC = 1.0 mg ai/L  

a partial loss of equilibrium, b lethargic, c complete loss of equilibrium 

 

Table 9.2-16: Effects on mysid shrimp (Americamysis bahia) exposed to technical triticonazole #2 

Triticonazole [mg ai/L] 

(mean measured) 

Mean cumulative mortality [%] 

24 hours 48 hours 72 hours 96 hours 

Control 0 0 0 0 

Solvent control 0 0 0 0 

1.1 0 0 25b 30a 

1.8 0 0b 50b 60bcd 

2.9 5bd 5bd 30abcc 65ac 

4.9 15be 20b 50abc 55abc 

7.5 35abc 40c 85c 85c 

96 h LC50 = 1.9 mg ai/L (95% C.I. 0.68 – 3 mg ai/L) 

96 h NOEC < 1.1 mg ai/L  
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Temperature: 20 - 22 °C  

pH: 7.3 – 7.8 (0 - 96 h) 

O2 content: 4.4 – 7.0 mg/L (61 - 93 % saturation) 

Light regime: 16 hours light / 8 hours darkness 

Feeding: During the exposure the oysters received supplemental feedings of algae. 

Test parameters: Effects on shell deposition were assessed after 96 hours. Measurements of pH, 

temperature and dissolved oxygen concentrations and salinity were made at each 

24-hour interval of the definitive exposure. Temperature was additionally 

monitored continuously in one replicate of the dilution water control. 

Analytical measurements: Samples of both replicates of the high, middle and low treatment levels and the 

dilution water control were taken immediately prior to the initiation of the 

definitive test. At 0 and 96 hours samples were taken from each replicate test 

solution and the controls.  

Statistics: The 96-hour EC50 value based on reduction of shell deposition (growth) and 95% 

confidence limits were determined by inverse prediction (Sokal and Rohlf, 1981) 

The NOEC was determined by using Williams’ Test (Williams, 1971, 1972).  

Findings:  

Analytical measurements: The analytical data indicated that the mean measured triticonazole concentrations 

were between 84 and 100 % of the nominal test concentrations. However, the 

results are based on mean measured concentrations. 

Effects:  

Range-finding test At test termination, shell growth reduction of 10, 0, 0, 12 and 41% was observed 

for oysters exposed to nominal concentrations of 1.3, 2.5, 5.0, 10 and 20 mg ai/L 

Definitive test 

 

At test termination one mortality was observed among oysters exposed to both the 

1.4 mg ai/L treatment level and the solvent control. 

 

Table 9.2-17: Effects on eastern oyster (Crassostrea virginica) exposed to technical triticonazole 

Triticonazole [mg ai/L] 

(mean measured) 

Mean shell Depositiona 

[mm] 
Mean percent reductionb 

Control 2.0 (0.9) NA 

Solvent control 1.8 (0.8) NA 

Pooled control 1.9 (0.9) NA 

1.4 1.8 (0.8) 6.9 

2.2 1.5 (0.8) 22c 

3.3 1.4 (0.8) 26c 

4.9 1.2 (0.8) 35c 

8.3 0.94 (0.7) 50c 

96 h EC50 = 8.9 mg ai/L (95% C.I. 5.6 – 17 mg ai/L) 

96 h NOEC = 1.4 mg ai/L 

a mean shell deposition is presented with the standard deviation in parentheses and represents the measurements of 40 oysters 

per treatment and control. 
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For chemical analysis of RPA 406341 in the test media samples were taken from 

the control and the 100 mg/L test group at 0 (fresh media), 24 (old and fresh 

media) and 48 hours (old media).  

Statistics: The EC50 value and associated confidence limits at 48 hours were calculated by the 

trimmed Spearman-Karber method (Hamilton et al 1977) using ToxCalc computer 

software package (ToxCalc 1999). 

Findings:  

Analytical data: The analytical data indicated that the RPA 406431 concentrations were maintained 

within 20% of nominal throughout the duration of the study. 

The mean measured concentrations are in a range of 104 and 114% of nominal test 

concentrations. Hence, the endpoint is based on nominal concentrations. 

Effects: 

Range finding study: 

 

Table 9.2-22: Effects on daphnids (D. magna) exposed to RPA 406341 - range-finding study 

RPA 406341 [mg /L] 

(nominal) 

Cumulative immobilized organisms [%] 

24 hours 48 hours 

Control 0 0 

0.1 0 0 

1 0 0 

10 0 0 

100 0 100 

 

Table 9.2-23: Effects on daphnids (D. magna) exposed to RPA 406341 - definitive test 

RPA 406341[mg /L] 

(nominal) 

Cumulative immobilized organisms [%] 

24 hours 48 hours 

Control 0 0 

1.0 0 0 

1.8 0 0 

3.2 0 0 

5.6 0 0 

10 0 0 

18 0 0 

32 0 0 

56 0 70 

100 15 100 

48 h EC50 = 50 mg /L based on nominal concentration 

NOEC = 32 mg/L 

 

 

Conclusion: The acute toxicity of RPA 406341to Daphnia magna has been investigated. 

The 48-hour EC50 was calculated as 50 mg/L based on nominal concentrations. 
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Measured (mean): 0 (control and solvent control), 0.93, 1.8, 2.4, 4.0 and 6.1 mg/L 

Solvent: Acetone 

Test conditions:  

Water quality: Fortified well water; total hardness 160-170 mg/L as CaCO3 

Temperature: 20-21°C (0 - 48 h) 

pH: Range-finding test: not reported 

Definitive test: 8.00-8.2 (0-48 h) 

O2 content: Range-finding test: not reported 

Definitive test: 75-94 % saturation (6.8 – 8.5 mg O2/L) 

Light regime: 16 hours light / 8 hours darkness  

Test parameters: Immobilisation was recorded at 24 and 48 hours after start of exposure. During the 

exposure the daphnids were not fed. 

Measurements of pH, temperature and dissolved oxygen concentrations were 

recorded daily throughout the study. Total hardness, total alkalinity and specific 

conductance were measured at test initiation in one replicate vessel of each 

treatment level and control solutions. 

For chemical analysis of RPA 406341 in the test media samples were taken from 

both replicates of the high, middle and low treatment levels and the dilution water 

control, twice prior to the start of the definitive exposure. After start of definitive 

exposure, samples for analysis were taken at 0 and at 48 hours of exposure. 

Statistics: The EC50 value and associated confidence limits at 48 hours were calculated by a 

computer program (Stephan, 1982, personal communication) with three statistical 

methods moving average angle analysis, probit analysis and nonlinear 

interpolation with 95% confidence limits calculated by binomial probability. 

Findings:  

Analytical data: The analytical data of the definitive test resulted in measured concentrations of 

RPA 406203 ranging from 61 to 81% of the nominal concentrations.  

Hence, the endpoint is based on mean measured concentrations. 

Range finding study: Following 24 hours of exposure (test termination), undissolved test substance was 

observed at the bottom of the 10 mg/L vessels. During the same period, 

immobilization of 10% and 50% was observed among daphnids exposed to the 3.6 

and 10 mg/L concentrations, respectively. One of the mobile daphnids exposed to 

the 10 mg/L concentration was observed to be lethargic and on the bottom of the 

test vessel. 

Table 9.2-24: Effects on daphnids (D. magna) exposed to RPA 406203 definitive test 

RPA 406203[mg /L] 

(mean measured) 

Cumulative immobilized organisms [%] 

24 hours 48 hours 

Control 0 0 

Solvent control 5 5 

0.93 0 0 
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temperature were measured before and after- each test media renewal. 

Analytical measurements: Verification of test concentration was carried out on Days 0 (fresh media), 2, 4, 7, 

9, 14, 16, and 21 (old media). 

Statistics: EC50 values for immobilisation (mortality) of the parental Daphnia were calculated 

according to the method of Thompson and Weil. EC50 values for the effects on 

reproduction were determined by fitting logistic response curves to the data. 

Findings:  

Analytical measurements: The analytical data indicated that the mean measured RPA 400727 concentrations 

were between 86 and 102% of the nominal test concentrations. However, the 

results are based on mean measured concentrations. 

Lethal effects on P1: Mortality (immobilisation) occurred predominantly during the first week of the 

study at the two highest test concentrations (2.9 and 9.3 mg ai/L). However, 

further mortalities (immobilisation) did occur throughout the study indicating 

prolonged toxicity effects. 

Sub-lethal effects on P1: Statistically significant effects on reproduction were observed at 0.93 mg ai/L and 

above. Parental Daphnia in the 9.3 and 2.9 mg ai/L groups appeared smaller in size 

compared with the control groups from the first week of the study and on days 5 

and 6 appeared to be slightly paler in colour. On average one unhatched egg per 

female was produced at the 9.3 mg ai/L treatment level. 

Effects on F1:  No toxic effects on the filial generation were apparent. 

 

Table 9.2-26: Effects on daphnids (Daphnia magna) exposed to RPA 400727 

RPA 40727 [mg ai/L] 

(mean measured) 
% Survival of P1 

No. live young No. dead young 
No. unhatched 

eggs 

Total 
per 

female 
Total 

per 

female 
Total 

per 

female 

Control 95 1711 44 0 0 0 0 

Solvent control 93 1721 45 0 0 0 0 

0.092 93 1669 45 0 0 0 0 

0.29 75 1308 39 0 0 0 0 

0.93 75 807 23 0 0 0 0 

2.9 40 331 19 0 6 <1 0 

9.3 20 46 3 0 16 1 0 

21 d EC50 (P1 survival) = 2.5 mg ai/L (95% C.I. 1.6 – 4 mg ai/L) 

21 d EC50 (P1 reproduction) = 1.3 mg ai/L (95% C.I. 0.88 – 1.9 mg ai/L) 

21 d NOEC = 0.092 mg ai/L (survival, reproduction) 

based on mean measured concentrations 

 

Conclusion: Long-term exposure of Daphnia magna to RPA 400727 resulted in mortality of 

the immature parental P1 generation, with further mortalities occurring after sexual 
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media renewal. In addition, the temperature of the water bath was continuously 

monitored throughout the study. Total hardness, alkalinity and specific 

conductance were measured and recorded in the freshly prepared solutions of the 

highest nominal test concentration (3.0 mg ai/L) and the control at test initiation 

and weekly thereafter. 

Analytical measurements: Verification of test concentration was carried out on newly prepared test solutions 

(days 0, 3, 17 and 19), and from aged test solutions (days 3, 5, 19 and 21). 

Statistics: NOEC, LOEC, MATC (Maximum Acceptable Toxicant Concentration) and EC50 

was estimated. TOXSTAT® version 3.5 (West and Gulley, 1996) was used to 

perform the statistical computations.  

Findings:  

Analytical measurements: The analytical data indicated that the mean measured BAS 595 F (triticonazole) 

concentrations were between 93 and 100% of the nominal test concentrations in 

new solutions and between 91 and 100% in aged solutions. However, the results 

are based on mean measured concentrations. 

Biological effects: Time of the first brood release in the controls was test day 8 and within normal 

performance expectation for this species. First brood release in the treatment 

solutions occurred on day 8 for all treatment levels. 

Statistical analysis determined that survival of daphnids was not significantly 

reduced in any treatment level as compared to the pooled control data. Since ≥ 

50% immobilization was not observed in any treatment level during the 21-day 

exposure, the EC50 value for survival was empirically estimated to be > 3 mg ai/L, 

the highest mean measured concentration tested. 

Statistical analysis determined no significant reduction in cumulative offspring per 

female in any of the treatment levels tested as compared to the pooled control data. 

Williams’ Test determined a significant difference in total body length among 

daphnids exposed to all treatment levels tested as compared to the solvent control 

data. The daphnid length in the four lowest treatment levels exhibited <3% 

reduction in length compared to the solvent control data 

Statistical analysis determined no significant difference in dry body weight in any 

of the treatment levels tested as compared to the pooled control. 

 

Table 9.2-27: Effects on daphnids (Daphnia magna) exposed to triticonazole 

Triticonazole [mg ai/L] 

(mean measured) 

Survival of 

P1 [%] 

No. live young 

Mean (SD) total 

body length [mm] 

Mean (SD) dray 

weight [mg] Total 

per 

female 

(SD) 

Control 90 1183 131 (37) 4.89 (0.05) 0.85 (0.12) 

Solvent control 100 1382 138 (26) 4.81 (0.05) 0.83 (0.16) 

Pooled control 95 1283 135 (31) NA 0.84 (0.14) 
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Reference: BAS 595 F (Triticonazole) – Full Life-Cycle Toxicity Test with Water Fleas, 

Daphnia magna, Under Static-Renewal Conditions, Following OPPTS Draft 

Guideline 850.1300 

Author(s), year: Urann, K. 2012a 

Report/Doc. number: BASF Reg. Doc. No. 2012/7003660 

Guideline(s): OPPTS Draft Guideline 850.1300 

GLP: Yes 

Deviations: Please refer to the commenting box below 

Validity: Acceptable 

 

Material and methods:  

Test substance: BAS 595F., batch no.: COD-001440, purity: 91.3% 

Test species: (Daphnia magna), Smithers Viscient culture 

Number of organisms: 10 replicates each with 1 daphnia per treatment and controls 

Age: < 24 hours 

Type of test, duration:  Semi-static test, Medium renewal at test initiation and at 48- or 72- hour intervals 

thereafter. 

Applied concentrations:  

Nominal: 0 (control), 0.1, 0.2, 0.4, 0.8, 1.6 and 3.2 mg ai/L  

Mean measured 0 (control), 0.11, 0.21, 0.43, 0.88, 1.8 and 3.5 mg ai/L 

Solvent: Dimethylformamide 

Test conditions:  

Water quality: Fortified well water, total hardness: 180 to 210 mg/L as CaCO3 

Temperature: 19-22 °C  

pH: 7.7 – 8.6 

O2 content: 7.7 – 10 mg/L (85 - 111% air saturation) 

Light regime: 16 hours light / 8 hours darkness, intensity range 71 to 88 footcandles (760 to 950 

lux) 

Test parameters: The number of immobilized adult daphnids and observations of abnormal 

behaviour were recorded daily. Numbers of offspring were determined upon the 

first brood release in any vessel and daily throughout the remainder the test. In 

additions, immobilized offspring and the time to first brood release were recorded 

for each treatment level and the controls. At test termination, the total body length 

and dry weight of each surviving adult daphnid was measured.  

During exposure, the food was introduced daily at a rate of 200 µl of algal 

suspension (Ankistrodesmus falcatus, 4 x 107 cells/mL) and 50 µl of yeast, cereal 

leaves and digested flaked fish food (YCT) suspension. This quantity is equivalent 

to approx. 0.3 mg carbon/daphnid/day. 

Dissolved oxygen, pH and temperature were measured before and after- each test 
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media renewal. In addition, the temperature of the water bath was continuously 

monitored throughout the study. Total hardness, alkalinity and specific 

conductance were measured and recorded in the freshly prepared solutions of the 

highest nominal test concentration (3.2 mg ai/L) and the controls at test initiation 

and weekly thereafter. 

Analytical measurements: Verification of test concentration was carried out in newly prepared test solutions 

on days 0, 2, 16 and 19 and in aged test solutions on days 2, 5, 19 and 21. 

Statistics: NOEC, LOEC, MATC (Maximum Acceptable Toxicant Concentration) and EC50 

was estimated. CETISTM version 1.8.4.20 (Ives, 2011) was used to perform the 

statistical computations. 

Findings:  

Analytical measurements: The analytical data indicated that the mean measured triticonazole concentrations 

were between 100 and 120 % of the nominal test concentrations. The results are 

based on mean measured concentrations. 

Biological effects: First brood occurred on test day 9 in the 3.2 mg ai/L nominal treatment level and 

on test day 8 in the remaining treatment levels tested and the controls. 

Statistical analysis determined no significant reduction in survival and dry weight 

among daphnids exposed to any of the treatment levels tested compared to the 

dilution water control data. Statistical analysis determined a significant reduction 

in cumulative offspring per female in the treatment levels 0.88, 1.8 and 3.5 mg/L 

and a significant reduction in total body length in the treatment level 1.8 mg/L. 

However, regarding total body length no clear dose-response could be determined. 

 No information is given about the number of unhatched eggs or the number of 

dead young daphnids.  

 

Table 9.2-28: Effects on daphnids (Daphnia magna) exposed to triticonazole 

Triticonazole [mg ai/L] 

(mean measured) 

Survival of 

P1 [%] 

No. live young 

Mean (SD) total 

body length [mm] 

Mean (SD) dray 

weight [mg] Total 

per 

female 

(SD) 

Control 100 1587 159 (14) 4.66 (0.16) 0.76 (0.10) 

Solvent control 90 1236 137 (54) 4.68 (0.20) 0.86 (0.14) 

0.11 90 1378 153 (11) 4.62 (0.10) 0.73 (0.06) 

0.21 100 1413 141 (11)* 4.58 (0.13) 0.71 (0.17) 

0.43 100 1431 143 (21) 4.48 (0.31) 0.71 (0.22) 

0.88 100 1060 131 (17)* 4.46 (0.40) 0.82 (0.15) 

1.8 90 1113 124 (12)* 4.38 (0.21)* 0.90 (0.15) 

3.5 100 883 85 (21)* 4.55 (0.07) 0.98 (0.05) 

21 d EC50 > 3.5 mg ai/L (survival, reproduction, growth) 

21 d NOEC = 0.43 mg ai/L 
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presence of unhatched eggs of daphnids were reported at test initiation and 

termination and at days 2, 5, 7, 9, 12, 14, 16 and 19 before transfer of the parent 

animals to fresh test solutions. 

At test termination, the total body length and dry weight were measured and 

recorded from surviving first generation daphnids. 

Feeding three times weekly according to the test renewal schedule with a 

combination of 0.2 ml of yeast suspension, 0.2 ml of unicellular green algae, 0.8 

ml of seaweed extract, Marinure 30 and 0.2 ml of a combination of meat extract 

and fish food, Tetramin®.  

Temperature was recorded daily for each flask. Dissolved oxygen, pH and 

temperature were measured at each concentration level and control at the initiation 

(rom bulk preparation) and termination (from one replicate) of each period of 

exposure. Total hardness and conductivity were measured in new or old solutions 

from the dilution water control, lowest, medium and highest concentration levels 

at least once a week. 

Analytical measurements: Verification of test concentration was carried out twice during the first week of the 

test and once weekly thereafter (at the beginning and end of a renewal period).  

Statistics: Statistical analysis was performed using SAS programs. Survival of first 

generation parent daphnids between the exposed groups and the solvent control 

group was analysed using fisher’s Exact Test (1 tail). 

A test of detecting outliers was performed using Dixon’s test. 

The Maximum Acceptable Toxicant concentration (MATC) was determined. 

Findings:  

Analytical measurements: The analytical data indicated that the mean measured triticonazole concentrations 

were between 90 and 108% of the nominal test concentrations. The results are 

based on mean measured concentrations. 

Range-finding test: Following 12 days exposure 100 % survival was observed in the control and at the 

concentrations of 0.05, 1.2 and 2.0 mg/L. A reduction in reproductive output was 

visually estimated to occur at the concentration of 2.0 mg/L. the concentration of 

4.0 mg/L was discontinued following 9 days exposure as no young had been 

produced, 100% survival was recorded at this time at this concentration. 

 The first offspring were observed in the control group on day 9 of the test and no 

ephippia were observed during the test period.  

Statistical analysis of parental survival showed no significant reduction in any of 

the exposed groups compared to the solvent control group. The statistical analysis 

of the reproductive variable showed a significant reduction in the number of live 

offspring per female surviving at test termination at the highest tested 

concentration of 3.0 mg/L. Statistical analysis of the total length data showed that 

the mean total length of the test organisms was significantly reduced at the highest 
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footcandles) 

Test parameters: Survival of male, female and male/female combined mysids at test termination, 

growth (average dry body weight and average total body length) of both male and 

female mysids and reproduction (the number of young released per female). 

Reproduction was determined only for the paired organisms. 

Feeding twice daily with brine shrimp (Artemia salina) nauplii, partly enriched 

with Selco®.  

Dissolved oxygen, pH, temperature and salinity were measured daily in each 

replicate of each treatment level and the controls. In addition, exposure solution 

temperature was continuously monitored in one control vessel. 

Analytical measurements: Concentration prior to the start of the definitive exposure was analysed in the 

dilution water control and the high, middle, and low test concentrations. 

Verification of test concentration was carried on test days 0, 6, 12, 20 and 28 in 

alternate replicate test solutions of each treatment level and control.  

Statistics: Statistical analysis was performed using TOXSTAT® Version 3.5 (West, Inc. and 

gulley, 1996). Determination of NOEC, LOEC and MATC is based on the most 

sensitive of the performance criteria evaluated. 

Findings:  

Analytical measurements: The analytical data indicated that the mean measured triticonazole concentrations 

were between 100 and 130% of the nominal test concentrations. The results are 

based on mean measured concentrations. 

  

Table 9.2-30: Effects on mysids (Americamysis bahia) exposed to triticonazole, range-finding test 

Triticonazole [mg ai/L] 

nominal 

Mean 

survival 

Mean number 

offspring per 

female 

Mean total length 

[mm] 

Mean dry weight 

[mg] 

males females males females 

Control 75 20.1 7.7 7.9 1.0 1.24 

Solvent control 86 3.2 7.1 7.6 0.88 1.12 

Pooled control 81 11.6 NA 7.8 0.94 1.18 

0.063 89 2.6 7.1 7.3 0.86 1 

0.13 80 1.5 7.2 7.2* 0.9 0.97* 

0.25 87 2.0 7.1 7.3 0.83 1.02 

0.5 84 1.1 6.8 7.2* 0.75 0.96* 

1.0 88 0.9 6.8 6.9* 0.66 0.86* 

* Statistically reduced compared to the pooled control data 
NA not applicable 
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Springborn, originally from University of Texas 

Number of organisms: 0.3 x 104 cells/mL; 3 replicates each, per treatment and control groups 

Type of test, duration:  Static test, 5 days 

Applied concentrations:  

Range-finding test  

Nominal: 0.00099, 0.0099, 0.099, 0.99, 9.9 mg ai/L 

Mean measured: 0 (control and solvent control), 2.5 mg ai/L 

Toxic reference None 

Solvent: Dimethylformamid 

Test conditions:  

Water quality: Algal Assay Procedure medium prepared with sterile, deionized water 

Temperature: 24 - 25 °C 

pH: 7.5 (0 h), 8.9 (5 d) 

Incubation: Continuous illumination, 3200 to 5400 lux 

Test parameters: Daily cell count via haemacytometer and a compound microscope and observation 

of the health of the algal cells. 

Temperature was measured daily and additionally continuous in a flask of water 

adjacent to the test flasks. Light intensity was measured at 0 hour and at each 24-

hour interval during the exposure period. pH and conductivity were measured at 

test initiation and at test termination. 

For chemical analysis of the test substance, samples of test solution, solvent 

control and control were taken at test initiation and at test termination.  

Statistics: A t-Test (Sokal and Rohlf, 1981) was conducted to statistically compare the 

treatment level cell density with control and solvent control. EC25 and EC50 were 

not calculated, but empirically estimated. 

Findings:  

Range- finding test At test termination, cell densities in the 0.00099, 0.0099, 0.099, 0.99, 9.9 mg ai/L 

treatment levels averaged 223, 216, 212, 206 and 26 x 104 cells/mL. 

Analytical data: 

 

The measured test concentrations were 83% of nominal concentrations. 

Table 9.2-35: Effects of technical triticonazole on the green algae Selenastrum capricornutum 

Triticonazole [mg/L] 

(mean measured) 

Cell density [x 104 cells/mL)] (SD) 

Observation interval % inhibition relative to 

the pooled control Day 1 Day2 Day 3 Day 4 Day 5 

Control 5.8 (1.1) 16 (1.7) 40 (4.4) 101 (1.8) 221 (6.1) NA 

Solvent control 5.2 (1.8) 16 (1.2) 40 (2.4) 102 (1.3) 226 (4.8) NA 

Pooled control NA NA NA NA 224 (5.6) NA 

2.5 3.7 (0.8) 9.9 (2.2) 25 (0.8) 94 (2.8) 150 (6.2)* 33 

SD standard deviation 
NA not applicable 
*significantly reduced compared to pooled control, based on t-Test 







Triticonazole Volume 3 – B.9 (AS)   

  

 

198 

from each of the measured absorption of the test media (with algae). 

The cell densities in a number of samples from one control replicate were counted 

by microscope after 72 hours of test duration. 

The pH was measured in all test item concentrations and the controls at the start 

and the end of the test. 

The temperature was measured daily in an Erlenmeyer flask filed with water and 

incubated under the same conditions as the test flasks. The light intensity was 

measured once during the test at 6 positions distributed over the experimental area 

at the surface of the test media. 

The concentrations of the test item were analysed in two of the triplicate test media 

samples from all test concentrations, control and solvent control samples at 0 and 

72 hours. 

Statistics: The software used to perform the statistical analysis was ToxRat Professional, 

Version 2.10.05, ToxRat® Solutions GmbH. 

Findings:  

Analytical data: The analytical findings of triticonazole in the treatment levels found on day 0 were 

96 % to 120 % of nominal (average 106 %). On day 3 analytical findings of 101 % 

to 109 % of nominal (average 102 %) were found. All results are based on nominal 

test concentrations. 

 

Table 9.2-36: Effects of triticonazole technical on the green algae Pseudokirchneriella subcapitata 

triticonazole [mg/L] 

(nominal) 

Mean cell number per mL 

(72 h) [1000 cells/ml] 

Average specific growth 

rates per day 

(0-72h) 

% inhibition of growth 

rate compared to control 

Control 129.420 1.852 - 0.3 

Solvent control 126.999 1.845 - 

0.1 125.184 1.841 0.2 

0.32 130.429 1.853 -0.4 

1.0 140.582 1.879 -1.8 

3.2 118.998 1.824 1.2 

10 92.841 1.741 5.6* 

* Mean value significantly different from the solvent control (tested with Williams t-Test, α = 0.05, one-sided) 

 

Conclusion: 72 h ErC10 > 10 mg/L  

72 EyC10 = 4.39 mg/L (95% C.I. = 2.86 – 5.46 mg/L) 

72 h ErC20 > 10 mg/L  

72 EyC20 = 7.54 mg/L (95% C.I. = 6.27 – 8.68 mg/L) 

72 h ErC50 > 10 mg/L  

72 EyC50 > 10 mg/L  

72 h NOEC = 3.2 mg/L (yield and growth rate) 
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Reference: Triticonazole – toxicity to the freshwater diatom, Navicula pelliculosa 

Author(s), year: Hoberg, J.R, 1998d 

Report/Doc. number: R012969 

Guideline(s): FIFRA Guideline 122-2 and 123-2 

GLP: Yes 

Deviations: Please refer to the commenting box below 

Validity: Not acceptable 

 

Material and methods:  

Test substance: Triticonazole technical (RPA 400727), batch no.: OP9750057, purity: 90.52% 

Test species: Freshwater diatom, Nevicula pelliculosa; Springborn (Wareham) culture 

Number of organisms: 1 x 104 cells/mL; 3 replicates each, per treatment group and control groups 

Type of test, duration:  Static test, 5 days 

Applied concentrations:  

Range-finding test  

Nominal: 0.00099, 0.0099, 0.099, 0.99, 9.9 mg ai/L 

Definitive test  

Nominal: 0 (control and solvent control), 0.93, 0.39, 0.75, 1.5, and 3 mg ai/L 

Mean measured: 0 (control and solvent control), 0.092, 0.17, 0.27, 0.59, 1.2 and 2.5 mg ai/L 

Solvent: Dimethylformamide 

Test conditions:  

Water quality: Algal Assay Procedure medium prepared with sterile, deionized water 

Temperature: 25 °C 

pH: 7.3-7.5 (0 h), 7.4 – 8.1 (120 h) 

Incubation: Continuous illumination, 4100 - 5400 lux  

Test parameters: Daily cell count via haemacytometer and a compound microscope and observation 

of the health of the algal cells. 

Temperature was measured daily and additionally continuously in a flask of water 

adjacent to the test flasks. Light intensity was measured at 0 hour and at each 24-

hour interval during the exposure period. pH and conductivity were measured at 

test initiation and at test termination. 

For chemical analysis of the test substance, samples of test solution, solvent 

control and control were taken at test initiation and at test termination.  

Statistics: A t-Test (Sokal and Rohlf, 1981) was conducted to statistically compare the cell 

density of the control to the cell density of the solvent control. Dependent on if a 

statistical difference was determined the solvent control data was used or the 

control and solvent control data were pooled for further statistical analysis to 

determine treatment-related effects.  

The NOEC was determined using Williams’ Test (Williams, 1971, 1972).  
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The 1-, 2-, 3-, 4-, and 5-day EC25 and EC50 values and the 95% confidence limits 

were calculated for cell densities by linear regression of response versus exposure 

concentration over the range of test concentration where a clear exposure-response 

relationship was observed. A computer program developed and validated at 

Springborn was used to assist in these computations. 

Findings:  

Range- finding test At test termination, cell densities in the 0.00099, 0.0099, 0.099, 0.99, 9.9 mg ai/L 

treatment levels averaged 97, 95, 94, 72 and 0.13 x 104 cells/mL. 

Analytical data: 

 

The measured test concentrations were in a range of 70 to 99% of nominal 

concentrations. 

 

Table 9.2-37: Effects of technical triticonazole on the diatom alga Navicula pelliculosa 

Triticonazole 

[mg/L] 

(mean measured) 

Cell density [x 104 cells/mL)] (SD) 

Observation interval % inhibition relative 

to the pooled control Day 1 Day2 Day 3 Day 4 Day 5 

Control 3.1 (0.80) 18 (3.9) 36 (3.4) 102 (2.6) 155 (1.4) NA 

Solvent control 3.4 (0.38) 19 (0.88) 36 (1.8) 101 (2.4) 151 (2.5) NA 

Pooled control 3.3 (0.59) 18 (2.6) 36 (2.4) 102 (2.3) 153 (2.5) NA 

0.092 3.3 (0.9) 15 (3.8) 39 (1.4) 102 (1.4) 150 (1.1)* 1.9 

0.17 2.3 (0.50) 15 (0.52) 37 (1.3) 100 (0.76) 149 (3.0)* 2.3 

0.27 1.6 (0.38) 11 (2.2) 35 (0.66) 96 (2.5) 143 (2.3)* 6.7 

0.59 1.8 (0.38) 13 (1.8) 33 (0.90) 90 (2.1) 122 (2.2)* 21 

1.2 0.92 (0.38) 4.0 (0.25) 15 (0.75) 29 (3.3) 46 (2.6)* 70 

2.5 0.75 (0.66) 4.8 (0.38) 12 (2.6) 21 (2.3) 33 (1.8)* 78 

SD standard deviation  
NA not applicable 
*significantly reduced compared to pooled control, based on Williams’ Test 

 

Conclusion: 24h EC25 = 0.17 mg ai/L (95% C.I. 0.017 – 1.1 mg ai/L) 

24h EC50 = 0.54 mg ai/L (95% C.I. 0.073 – 4.3 mg ai/L) 

48h EC25 = 0.22 mg ai/L (95% C.I. 0.04 – 0.88 mg ai/L) 

48h EC50 = 0.67 mg ai/L (95% C.I. 0.15 – 3.0 mg ai/L) 

72h EC25 = 0.84 mg ai/L (95% C.I. 0.41 – 1.8 mg ai/L) 

72h EC50 = 1.5 mg ai/L (95% C.I. 0.72– 3.3 mg ai/L) 

96h EC25 = 0.65 mg ai/L (95% C.I. 0.30 – 1.4 mg ai/L) 

96h EC50 = 1.1 mg ai/L (95% C.I. 0.52– 2.5 mg ai/L) 

120h EC05 = 0.23 mg ai/L (95% C.I. 0.11 – 0.47 mg ai/L) 

120h EC25 = 0.43 mg ai/L (95% C.I. 0.21– 0.88 mg ai/L) 

120h EC50 = 0.95 mg ai/L (95% C.I. 0.47– 2.0 mg ai/L) 

NOEC < 0.092 mg/L 

based on mean measured concentrations 
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Reference: Triticonazole – toxicity to the marine diatom, Skeletonema costatum 

Author(s), year: Hoberg, J.R., 1998e 

Report/Doc. number: B004429 

Guideline(s): FIFRA Guideline 122-2 and 123-2 

GLP: Yes 

Deviations: Please refer to the commenting box below 

Validity: Acceptable 

 

Material and methods:  

Test substance: Triticonazole technical, batch no. OP9750057, purity : 90.52%  

Test species: Skeletonema costatum, stock culture at Springborn, originally obtained from 

Bigelow Laboratories 

Number of organisms: 1 x 104 cells/mL; 3 replicates per treatment group and control groups 

Type of test, duration:  Static test, 120 hours 

Applied concentrations:  

Range-finding test  

Nominal: 0 (control and solvent control), 0.00099, 0.0099, 0.099, 0.99, 9.9 mg ai/L 

Definitive test  

Mean measured: 0 (control and solvent control), 0.031, 0.006, 0.10, 0.23, 0.44 and 0.97 mg ai/L 

Solvent: Dimethyl formamide 

Test conditions:  

Water quality: Artificially Enriched Seawater (AES) medium prepared with sterile, filtered, 

natural seawater, salinity 30 ± 2 g/L 

Temperature: 20 - 21 °C 

pH: 8.0 – 8.1 (0 h), 8.3 – 8.9 (120 h) 

Incubation: 16 hours light, 8 hours darkness, 3200 - 4900 lux 

Test parameters: Daily cell count via hamacytometer and a compound microscope and observation 

of the health of the algal cells. 

Temperature was measured continuously in a flask of water adjacent to the test 

flasks. Light intensity was measured at 0 hour and at each 24-hour interval during 

the exposure period. pH and conductivity were measured at test initiation and at 

test termination. 

For chemical analysis of the test substance, samples of test solution, solvent 

control and control were taken at test initiation and at test termination. 

Statistics: A t-Test (Sokal and Rohlf, 1981) was conducted to statistically compare the cell 

density over the control to the cell density of the solvent control. Dependent on if a 

statistical difference was determined the solvent control data was used or the 

control and solvent control data were pooled for further statistical analysis to 

determine treatment-related effects.  
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The NOEC was determined using Williams’ Test (Williams, 1971, 1972).  

The 1-, 2-, 3-, 4-, and 5-day EC25 and EC50 values and the 95% confidence limits 

were calculated for cell densities by linear regression of response versus exposure 

concentration of the range of test concentration where a clear exposure-response 

relationship was observed. A computer program developed and validated at 

Springborn was used to assist in these computations. 

Findings:  

Range- finding test At test termination, cell densities in the 0.00099, 0.0099, 0.099, 0.99, 9.9 mg ai/L 

treatment levels averaged 154, 152, 149, 3.1 and 0 x 104 cells/mL. 

Analytical data: 

 

The measured test concentrations were in a range of 80 to 110% of nominal 

concentrations. 

 

Table 9.2-38: Effects of technical triticonazole on the diatom alga Skeletonema costatum 

Triticonazole 

[mg/L] 

(nominal) 

Cell density [x 104 cells/mL)] (SD) 

Observation interval % inhibition 

relative to the 

pooled control 
Day 1 Day2 Day 3 Day 4 Day 5 

Control 7.4 (0.76) 18 (1.6) 40 (0.63) 105 (4.0) 155 (2.3) NA 

Solvent control 9.0 (0.50) 20 (1.4) 42 (0.63) 101 (1.3) 156 (3.2) NA 

Pooled control NA 19 (1.7) NA 103 (3.2) 156 (2.5) NA 

0.031 8.5 (1.1) 19 (0.88) 42 (1.5) 101 (3.3) 156 (0.84) -0.07 

0.062 7.3 (1.2) 17 (1.5) 40 (0.29) 99 (0.88) 153 (1.0)* 2.0 

0.13 6.2 (1.0) 16 (0.5) 38 (1.4) 96 (1.0) 147 (2.5)* 5.9 

0.25 4.0 (1.2) 14 (1.0) 36 (1.8) 87 (1.4) 145 (1.6)* 7.0 

0.5 4.4 (1.8) 6.3 (1.0) 7.0 (0.66) 13 (1.8) 21 (2.0)* 87 

0.99 0.58 (0.80) 1.0 (0.66) 1.4 (0.52) 2.8 (0.25) 3.8 (0.88)* 98 

SD standard deviation  
NA not applicable 
*significantly reduced compared to pooled control, based on Williams’ Test 

 

The sensitivity of the test system was verified by testing the reference item potassium dichromate. The EC50 

values for the growth rate and yield were determined to be 1.387 mg/L (growth rate) and 0.433 mg/L (yield). 

 

Conclusion: 72h EC25 = 0.19 mg ai/L (95% C.I. 0.085 – 0.39 mg ai/L) 

72h EC50 = 0.29 mg ai/L (95% C.I. 0.14– 0.61 mg ai/L) 

96h EC25 = 0.17 mg ai/L (95% C.I. 0.081 – 0.34 mg ai/L) 

96h EC50 = 0.26 mg ai/L (95% C.I. 0.13– 0.53 mg ai/L) 

120h EC25 = 0.21 mg ai/L (95% C.I. = 0.084 – 0.50 mg ai/L) 

120 h EC50 = 0.31 mg ai/L (95% C.I. = 0.13 – 0.76 mg ai/L) 

NOEC = 0.031 mg/L 

based on nominal concentrations 
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Metabolites: 

 

Reference: Effects of Reg. No. 5079359 (RPA 406203, Metabolite of BAS 595F, 

Triticonazole) on the Growth of the Green Alga Pseudokirchneriella 

subcapitata  

Author(s), year: Hoffmann, F., 2009a 

Report/Doc. number: BASF DocID 2009/1050280 

Guideline(s): OECD 201 

GLP: Yes 

Deviations: Please refer to the commenting box below 

Validity: Acceptable 

 

Material and methods:  

Test substance: Reg.no. 5079359, batch no. : BESS0578, purity : 99.9%  

Test species: Green algae, Pseudokirchneriella subcapitata, in-house cultures, originally from 

Sammlung von Algenkulturen, Göttingen 

Number of organisms: 1 x 104 cells/mL; 5 replicates per treatment group and 10 replicates for the control 

group, 

Type of test, duration:  Static test, 72 hours 

Applied concentrations:  

Nominal: 0 (control), 1.56, 3.13, 6.25, 12.5, 25, 50 and 100 mg/L 

Mean measured: 0 (control), 1.40, 2.54, 5.03, 10.93, 18.4, 40.5 and 79.5 mg/L 

Solvent: None 

Reference item: Potassium dichromate 

Test conditions:  

Water quality: Nutrient medium according to the OECD guideline 

Temperature: 22 ± 1 °C 

pH: 7.68 – 8.01 

Illumination: uniform lightning, approx. 8000 lux (no measurement provided) 

Test parameters: Cells concentration in each flask was determined 24, 48 and 72 hours after the 

start of the test with a spectrophotometer (623 nm, 5 cm glass cuvettes). For the 

control and the nominal test concentration algal medium without algae were used 

as a blank. To obtain the actual number of cells/ML a linear correlation 

(calibration curve) was calculated from the cell numbers (counted under a 

microscope) versus extinction values. 

The pH was measured at the last sampling interval of analytical sampling. No 

information is given about the measurement of temperature and illumination. 

At the beginning and at the end of the test samples were taken for verification of 

the test item concentrations. 
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concentrations were not verified analytically. 

For the sake of completeness a short study summary based on the summary provided by the notifier is presented 

below: 

 

 

Reference: Toxicity of   to Scenedesmus subspicatus CHODAT 

Author(s), year: Peters, 1992a 

Report/Doc. number: C039712 

Guideline(s): OECD 201 (1984) 

GLP: No 

Deviations: None 

Validity: Not acceptable 

 

Material and methods:  

Test substance:  ) (BAS 555 F; Reg. 

no.: 4 539 595; intermediate), batch no: DA 696; purity: 956 g/kg. 

Test species: Unicellular fresh water green alga, Scenedesmus subspicatus CHODAT (syn. 

Desmodesmus subspicatus); specification: SAG 86.81; stock obtained from 

"Sammlung von Algenkulturen", Göttingen, Germany. 

Type of test, duration:  Static system (96 hours); 6 test concentrations plus a control and a solvent control 

with 4 replicates for each; daily assessment of growth. 

Applied concentrations:  

 Control, solvent control (0.1 g/L Tween-80), 5.00, 10.00, 20.00, 40.00, 80.00, 

160.00 mg DMBCP/L (nominal). 

Test conditions:  

 

 

 

 

Analytics: 

250 mL Erlenmeyer flasks; nutrient solution according to OECD 201; pH 8.8 - 8.9 

at test initiation and pH 9.3 - 10.4 at test termination; water temperature: 22.5 ± 

1.0°C; initial cell densities: 10000 cells/mL; continuous light, light intensity: 

8000 lux, shaking of test tubes three times daily. 

No analytical verification of test item concentrations was conducted. 

Statistics: Descriptive statistics, probit analysis for determination of ECx values. 

 

Findings:  

Analytical data: No analytical verification of test item concentrations was conducted. The 

following biological results are based on nominal concentrations. 

 

Biological effects: Morphological effects on algae were not assessed. Statistically significant effects 

compared to the control on growth rate and biomass were not evaluated.  
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termination. The temperature was measured and recorded continuously in a flask 

of water adjacent to the test vessels within the environmental chamber. 

Light intensity was determined at test start and at each subsequent daily interval 

during the exposure period. 

Analytical measurements: At the beginning and end of one renewal period, one sample was removed from 

each treatment, control and solvent control solution for analysis of test 

concentration.  

Statistics: Means and standard deviations of frond densities and for biomass (based on dry 

plant weight at test termination). A t-Test (Sokal and Rohlf, 1981) was used to 

compare the 14-day control and solvent control growth rate and biomass data. 

Percent inhibition of the 14-day mean frond density and biomass of treatment data 

were calculated relative to the pooled control data. 

EC25 and EC50-value were determined by linear regression of response versus 

mean measured test concentration. A computer program was used to assist in these 

computations. 

NOEC-values were determined by using Williams’ Test (Williams, 1971, 1972).  

 

Findings:  

Analytical data: The mean measured concentrations of triticonazole were in a range of 84 – 95% of 

nominal test concentrations. However, the results are based on mean measured test 

concentrations. 

Table 9.2-41: Mean yield for plant shoots, frond densities and dry weights 

Triticonazole 

[mg/L] 

(mean 

measured) 

Frond number at 

day 14 (SD) 

Mean biomass integrals 

Biomass at day 14 

[g] 

% inhibition 

relative to pooled 

control 

Control 569 (106) 0.1101 (0.0411) NA 

Solvent control 513 (141) 0.1055 0.0332)( NA 

Pooled control 541 (115) 0.108 (0.0335) NA 

0.18 611 (69) 0.1083 (0.0201) -0.46 

0.33 498 (15)b 0.0971 (0.0027) 9.9 

0.65 389 (59)abc* 0.0699 (0.0192)* 35 

1.3 274 (12) abc* 0.0440 (0.0057)* 59 

2.8 178 (9.1)abcd* 0.0267 (0.0019)* 75 

SD standard deviation; NA not applicable 
a Slightly chlorotic fronds were observed 
b Fronds were smaller in comparison to the control 
c Less root formation was observed in comparison to the control 
d Curled fronds were observed 
* Statistically significant difference from control, Williams’ Test 

 

Conclusion: 14 d EC25 (frond density) = 0.61 mg ai/L (95% C.I. = 0.36 – 1.1 mg ai/L) 
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to the protocol).  

Test conditions: Temperature: 28-29 °C, relative humidity: 48 - 66 %, darkness (except during 

observations, ventilation to avoid possible accumulation of pesticide vapour 

Test parameter: Mortality: number of dead bees after 30, 45, 60 minutes; 2, 4 hours (first day); 24 

and 48 hours. 

Behavioural abnormalities (vomiting, apathy, intensive cleaning): after 30, 45, 60 

minutes; 2, 4 hours (first day); 24 and 48 hours. 

Contact toxicity test:  

Applied concentrations: CO2 and CO2/solvent treated control 

Test item: 6.25, 12.5, 25, 50 and 100 µg ai/bee 

Toxic standard 0.2 µg/bee 

Exposure route: 5 µL of the appropriate solution of the test item dissolved in acetone was placed on 

the ventral bee thorax using a Burkard-Applicator. 

Test conditions: Temperature: 28-29 °C, relative humidity: 48 - 66 %, darkness (except during 

observations, ventilation to avoid possible accumulation of pesticide vapour 

Test parameter: Mortality: number of dead bees after 30, 45, 60 minutes; 2, 4 hours (first day); 24 

and 48 hours. 

Behavioural abnormalities (vomiting, apathy, intensive cleaning): after 30, 45, 60 

minutes; 2, 4 hours (first day); 24 and 48 hours. 

Findings:  

Oral toxicity test: None of the 150 bees died after ingestion of triticonazole by the end of the experiment. 

During application day in the 155.5, 77.2, 38.9 and 20.3 µg/bee dosage groups the bees were sitting in one 

corner of the test cage and did not move. After a short push they moved around, but assembled themselves in 

one corner after a short while. 

For the toxic standard one dose (0.3 µg/bee) was tested resulting in 66.7% mortality after 24 hours. 

 

Table 9.3-1: Behavioural abnormalities
a
 of the bees in the oral toxicity test 

Consumed test 

substance [µg ai/bee] 

Time after ingestion 

30 minutes 1 hour 4 hours 24 hours 48 hours 

Behavioural abnormalities [mean%] 

155.5 0.0 100.0 80.0 0.0 0.0 

77.2 0.0 83.3 100.0 0.0 0.0 

38.9 0.0 60.0 83.3 0.0 0.0 

20.3 0.0 13.3 0.0 0.0 0.0 

9.5 0.0 0.0 0.0 0.0 0.0 

Solvent 0.0 0.0 0.0 0.0 0.0 

Toxic standard 0.0 0.0 3.3 13.3 6.7 

aresults are averages from three replicates (ten bees each) per dosage/control 

 

Contact toxicity test: In the 100, 50, and 6.3 µg/bee treatment group, each, one bee died by the end of the 

experiment (3.3%). In the 12.5 µg/bee treatment group two bees died (6.7%). A few bees showed behavioural 
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Reference: Effects of BAS 595 F (acute contact and oral) on honey bees (Apis mellifera 

L.) in the laboratory 

Author(s), year: Hernádi, D., 2006a 

Report/Doc. number: BASF DocID: 2006/1024251 

Guideline(s): OECD 213 and 214 (1998) 

GLP: Yes 

Deviations: Please refer to the commenting box below 

Validity: Acceptable 

 

Material and Methods:  

Test substance: Triticonazole., Batch no.: COD-000601, Purity: 90.3% (according to the certificate 

of analysis) 

Certificate of Analysis 

Ref. Code/Date: 

199618_1; 17.07.2006 

Reference: BI 58 EC (nominal: 400 g/L Dimethoate)  

Control: Oral test: sucrose solution (50 w/v %) with deionized water 

Contact test: deionized water control with anaesthetization and solvent control 

with anaesthetization 

Solvent: Acetone solution (100 v/v %) 

Test species: Apis mellifera L., adult worker honeybees, approx. 6 week old female bees; honey 

bee colonies, disease-free and queen-right, bred by Györgyi Purger Pordánné 

Type of test: Acute oral and contact toxicity limit test 

Number of organisms: Five replicates with 10 bees for controls and the test item treatment groups 

Food: 50 w/v% sucrose solution 

Range finding test: A preliminary range finding test was performed under non-GLP conditions before 

the main test. The number of treated bees was 20 per test groups. These results 

were used to establish the definitive dosage levels 

Oral toxicity test:  

Applied concentrations: 100 µg ai/bee  

Water/sugar control 

0.07, 0.12, 0.19 and 0.30 µg reference substance/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: 23.8-25.9 °C, relative humidity: 55 - 67 %, darkness (except during 

observations), ventilation to avoid possible accumulation of pesticide vapour. Test 

conditions were recorded manually. 

Test parameter: Mortality: number of dead bees after 4 hours (first day); 24 and 48 hours. 
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B.9.3.1.2. Chronic toxicity to adult honeybees 

 

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. Please refer to Volume 3, 

B.9-CP). This is considered acceptable by the RMS. 

 

B.9.3.1.3. Effects on honeybee development and other honeybee life stages 

 

No chronic honeybee larvae test test with the active substance was submitted. The applicant addressed the 

chronic toxicity to honeybee larvae with a formulation study only. Please refer to the Volume 3, B.9-CP. 

 

B.9.3.1.4. Cage and tunnel tests 

 

Based on the results reported in the available laboratory studies (acute oral and contact toxicity to honey-bees, 

chronic toxicity to adult honeybees and effects on larvae of honey-bees), no further studies are required 

addressing the risk to honeybees.  

 

B.9.3.1.5. Field tests 

 

Based on the results reported in the available laboratory studies (acute oral and contact toxicity to honey-bees, 

chronic toxicity to adult honeybees and effects on larvae of honeybees), no further studies are required 

addressing the risk to honeybees.  

 

B.9.3.1.6. Investigation of special effects 

 

Based on the results on honeybees (adults and larvae) and non-target arthropods it was demonstrated that the 

active substance shows no insecticidal activity. Hence, no further data are required. 

 

B.9.3.2. Effects on non-target arthropods other than bees 

 

No studies with the active substance triticonazole were submitted addressing the risk to non-target arthropods 

other than bees. Please refer to the Volume 3, B.9-CP. 
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B.9.4. EFFECTS ON NON-TARGET SOIL MESO- AND MACROFAUNA 

 

B.9.4.1. Earthworm – acute effects 

 

For the first EU approval of the active substance triticonazole acute earthworm studies with the active substance 

and its metabolites were submitted addressing the risk to earthworms. According to the current data requirements 

for active substances (Regulation No 283/2013) and plant protection products (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. 

 

Handley J.W., Wetton P.M., 1991 – The acute toxicity of RPA 400727 to earthworms (Eisenia foetida) 

Document number: R013015 

Guideline: OECD Guidelines for Testing of Chemicals (1984), No. 207 

GLP: Yes 

Material and methods:  

A limit test was conducted at the highest recommended test concentration of 1000 mg/kg of soil. 6 replicates of 

10 worms each were tested. 4 replicates each of control and each of  5 positive control groups (Chloracetamid) 

ranging from 5.6 to  56 mg/kg soil were also run to ensure the sensitivity of the test system.  

The following artificial soil was used: Industrial quartz sand    69       (% w/w) 

 Kaolinite clay     20 

 Sphagnum moss peat  10 

 Calcium carbonate      1           →          pH 5.8 ± 0.1 

The water content of basic substrate at day 0 was adjusted to 30-31% dw. At study end (14 d) the water content 

amounted for 24-26%. The test was conducted at 21°C. 

Findings:  

Cumulative mortality data are give in the table below: 

Table B.9.6.1-1: Cumulative mortality data for Eisenia foetida (test group 60 worms, all others 40 worms) 

 Cumulative 

mortality 

% Mortality mean worm weight 

(g)  

 Day 7 Day 14 Day 7 Day 14 Day 0 Day 14 

control 0 0 0 0 0.47 0.46 

Triticonazole  1000 mg/kg 0 1 0 2 0.45 0.45 

control 0 0 0 0   

chloracetamide 5.6 mg/kg 0 0 0 0   

chloracetamide 10 mg/kg 0 0 0 0   

chloracetamide 18 mg/kg 30 33 75 83   

chloracetamide 32 mg/kg 40 40 100 100   

chloracetamide 56 mg/kg 40 40 100 100   

 



Triticonazole Volume 3 – B.9 (AS)   

  

 

226 

The “No Observed Effect Concentration” (NOEC) is given as >1000 mg/kg on the basis that no significant 

mortalities were observed after 14 days exposure additionally no sub-lethal effects on weight or behaviour were 

observed at 1000 mg/kg.  

Conclusion: 

The 14 day LC50 of triticonazole to earthworms was > 1000 mg/kg. 

The NOEC value was reported to be 1000 mg/kg. 

 

 

Lührs U., 2002a – Acute Toxicity (14 days) of RPA 406341 to the Earthworm Eisenia fetida in Artificial Soil 

Document number: C020497 

Eisenia fetida in Artificial Soil, (Study AE 0540093, Report C020497)  

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 RPA 406341 to the earthworm Eisenia fetida 7 

and 14 days after exposure and to estimate the LC50 of RPA 406341. The concentrations of the test substance 

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 5.7 to 5.8. Water content at the start of the study was 35.0-36.2% (51.1-52.8 % 

WHC), and 35.0- 38.4% (51.1-56.1% WHC) at study termination. The test was carried out at 19-20°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 667 

mg/kg. In the treated group with 1000 mg/kg the body weight decreased was significant compared to controls. 

The toxicity of the positive control was within the expected range for the laboratory.  
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Table B.9.6.1-2: Earthworm body weight changes (mean of 4 replicates) 

RPA 406341 (mg/kg) Test start  After 14 d 

 mg/worm mg/worm % difference significance 

Control 440.5 405.3 -7.9 - 

198 436.2 387.8 -11.0 not signif. 

296 446.2 401.2 -9.9 not signif. 

444 438.6 396.2 -9.5 not signif. 

667 465.3 404.6 -13.1 not signif. 

1000 445.1 352.2 -20.7 signif. (Dunnett) 

Conclusions: 

According to the results of this study the 14 day LC50 of RPA 406341 for earthworms was determined to be 

>1000 mg/kg artificial soil (dw). Due to significant body weight changes the LOEC was determined as 1000 

mg/kg and the NOEC as 667 mg/kg artificial soil (dw).  

 

 

Lührs U., 2001a – Acute Toxicity (14 days) of RPA 404766 to the Earthworm Eisenia fetida in Artificial Soil 

Document number: C017900 

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 RPA 404766 to the earthworm Eisenia fetida 7 

and 14 days after exposure and to estimate the LC50 of RPA 404766. The concentrations of the test substance 

mixed into the artificial soil were 63, 125, 250, 500 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 5.7 to 5.9. Water content at the start of the study was 32.1-33.6% (50.6-53.0 % 

WHC), and 32.9- 34.9% (51.9-55.0% 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 
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mg/kg. There were no observed behaviour effects and no significant effect on earthworm weights up to 250 

mg/kg. In the treated group with 500 and 1000 mg/kg the body weight decrease was significant compared to 

controls. 

The toxicity of the positive control was within the expected range for the laboratory.  

Table B.9.6.1-3: Earthworm body weight changes (mean of 4 replicates) 

RPA 404766 (mg/kg) Test start  After 14 d 

 mg/worm mg/worm % difference significance 

Control 425.2 418.1 -1.6 - 

63 390.0 385.1 -1.3 not signif. 

125 440.2 409.00 -6.9 not signif. 

250 418.0 392.8 -6.2 not signif. 

500 406.2 372.3 -8.4 signif. (Dunnett) 

1000 423.3 380.6 -10.0 signif. (Dunnett) 

 

Conclusions: 

According to the results of this study the 14 day LC50 of RPA 404766 for earthworms was determined to be 

>1000 mg/kg artificial soil (dw). Due to significant body weight changes the LOEC was determined as 500 

mg/kg and the NOEC as 250 mg/kg artificial soil (dw).  

 

 

Lührs U., 2002b – Acute Toxicity (14 days) of RPA 407922 to the Earthworm Eisenia fetida in Artificial Soil 

Document number: C021833 

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 RPA 407922 to the earth worm Eisenia fetida 7 

and 14 days after exposure and to estimate the LC50 of RPA 407922. The concentrations of the test substance 

mixed into the artificial soil were 95, 171, 309, 556 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 6.0 to 6.1 (beginning of the study) and from 5.5-5.6 (study end). Water content at 

the start of the study was 31.3-33.3% (49.4-52.5 % WHC), and 32.1- 36.1% (50.6-57% WHC) at study 

termination. The test was carried out at 19-20°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-
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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 556 

mg/kg. In the treated group with 1000 mg/kg the body weight decrease was significant compared to controls. 

The toxicity of the positive control was within the expected range for the laboratory.  

Table B.9.6.1-4: Earthworm body weight changes (mean of 4 replicates) 

RPA 407922 (mg/kg) Test start  After 14 d 

 mg/worm mg/worm % difference significance 

Control 425.2 418.1 -6.2 - 

95 390.0 385.1 -7.3 not signif. 

171 440.2 409.00 -5.5 not signif. 

309 418.0 392.8 -8.1 not signif. 

556 406.2 372.3 -9.0 not signif.  

1000 423.3 380.6 -14.9 signif. (Dunnett) 

 

Conclusions: 

According to the results of this study the 14 day LC50 of RPA 404766 for earthworms was determined to be 

>1000 mg/kg artificial soil (dw). Due to significant body weight changes the LOEC was determined as 1000 

mg/kg and the NOEC as 556 mg/kg artificial soil (dw).  
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Water content: Test start: 27.5-28.8% (equivalent to 56.0-58.7% of WHC) 

Test end: 26.7-35.5% (equivalent of 54.5-72.3 % of WHC) 

pH: Test start: 6.0 

Test end: 5.7 – 5.8 

Feeding: Finely ground cattle manure; 10 g/kg mixed into soil at start of the study, 5 

g/container scattered on the soil surface at day 1 after application, 5 g/container 

(depended on the amount consumed) was added weekly during the first 4 weeks. 

Test parameters: Temperature and air humidity were recorded continuously during the whole test 

period. The water content and the pH of the artificial soil were determined at the 

start of the test, with 1 sample in each treatment group and at the end of the test, 

with measurement in 2 containers per test concentration and control. The water 

content was checked once per week. 

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). Approximated 

mean food consumption per container for each treatment group. 

Statistics: The endpoints were mortality, change of biomass (difference in fresh weight of 

surviving worms between test start and four weeks after treatment) and 

reproduction (the number of juveniles present). The arithmetic mean and the 

standard deviation per treatment and per control for reproduction and biomass 

were calculated. 

For statistical analysis Dunnett - test (α = 0.05) was used. 

Findings: No behavioural abnormalities were observed. The amount of food added to the test 

containers was 19 g for the control and between 18 and 20 g for the test 

concentrations 
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Metabolites: 

 

Reference: Sublethal toxicity of Reg. No. 5079285 (metabolite of BAS 595 F, 

triticonazole) to the earthworm Eisenia fetida in artificial soil  

Author(s), year: Friedrich, S., 2013a 

Report/Doc. number: BASF DocID 2014/1000026 

Guideline(s): OECD 222 (2004)  

GLP: Yes 

Deviations: Please refer to the commenting box below 

Validity: Acceptable 

 

Material and methods:  

Test substance: Reg. No. 5079285 (RPA 404766, metabolite of triticonazole), batch no.: L67-148, 

analysed purity: 99.3% (tolerance ± 1.0%) 

Test species: Earthworm Eisenia fetida (Savigny, 1826), subspecies (Bouché, 1972), reared in 

test facility (original breeding purchased from W. Neudorff GmbH KG) 

Number of organisms: 8 replicates for the control group, 4 replicates per treatment group, each with 10 

individuals. 

Weight, age: Mean: 302 - 450 mg/worm, adults with clitellum, approximately 3 months 

Acclimatisation: Approx. 24 hours, in the artificial substrate with food 

Type of test, duration: Laboratory sub-lethal test, 8 weeks  

Applied concentrations: Control, 15.63, 31.25, 62.5, 125, 250 mg test item/ kg soil dw incorporated into 

soil 

Solvent: None 

Toxic standard: Nutdazim 50 FLOW (Carbendazim, SC 500), tested in a separate study at 

concentrations of 5 and 10 mg prod./kg soil dw 

Test substrate: Artificial soil, 10 % sphagnum peat, 20 % kaolin clay, 69.5 % industrial quartz 

sand, 0.5% calcium carbonate, 

Substrate/test vessel: 600 g dry weight/test container  

Temperature: 18.1 – 21.9 °C 

Light regime: 16 hours light, 8 hours dark; light intensity: 540 lux 

Water content: Test start: 34.9-35.0 % (equivalent to 54.7-54.9 % of WHC) 

Test end: 34.4-34.6% (equivalent of 53.9-54.2 % of WHC) 

pH: Test start: 6.00 – 6.06 

Test end: 5.70 – 5.74 

Feeding: Air-dried and finely ground horse 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 

moisture content and the pH of the artificial soil were determined at the start and 
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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: The endpoints were mortality, change of biomass (difference in fresh weight of 

surviving worms between test start and four weeks after treatment) and 

reproduction (the number of juveniles present). The arithmetic mean and the 

standard deviation per treatment and per control for reproduction and biomass 

were calculated. 

The statistical analysis was performed with the software ToxRat Professional 

2.10.06 (RATTE 2010). Shapiro-Wilk´s Test and Levene´s test were used, 

respectively, to test the data for normality and homogeneity of variance. Fisher’s 

Exact Binomial Test with Bonferroni Correction and Williams-t-test were used to 

compare the control with the independent test item group. For statistical evaluation 

of the biomass change, the changed mean fresh weight of surviving worms per 

replicate was used. 

Findings: No effects on behaviour (including feeding activity) of the worms were observed 

during the test. 

 

Table 9.4-2: Effects of Reg. No. 5079285 on mortality and reproduction of Eisenia fetida in a sub-chronic 

test 

Treatment 

group [mg 

ai/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 

[%] 

 

Statistical 

evaluation 

Reproduction 

(number of young 

earthworms per 

container [% of 

control] 

Statistical 

evaluation 

Control 2.5 - 34.9 - 100 - 

15.63 2.5 n.s. 36.8 n.s. 110.6 n.s. 

31.25 0.0 n.s. 33.4 n.s. 95.3 n.s. 

62.5 0.0 n.s. 36.1 n.s. 104.0 n.s. 

125 2.5 n.s. 36.7 n.s. 98.6 n.s. 

250 0.0 n.s. 31.9 n.s. 92.0 n.s. 

*statistically significant different compared to control 
n.s. not statistically significant different compared to control 

 

In the positive control (Carbendazim) the number of juveniles was reduced by 72.7 and 98.8 % at concentrations 

of 5 and 10 mg prod./kg soil dw (mean number of juveniles = 23 and 1) after 8 weeks of test duration when 

compared to the control (mean number of juveniles = 84). 
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Reference: Sublethal toxicity of Reg. No. 5079288 (metabolite of BAS 595 F, 

triticonazole) to the earthworm Eisenia fetida in artificial soil 

Author(s), year: Friedrich, S., 2013b 

Report/Doc. number: BASF DocID 2014/1000027 

Guideline(s): OECD 222 (2004) 

GLP: Yes 

Deviations: Please refer to the commenting box below 

Validity: Acceptable 

 

Material and methods:  

Test substance: Reg. No. 5079288 ( RPA 407922, metabolite of triticonazole), batch no.: 33484-

39, analysed Purity: 99.5% (tolerance ± 1) 

Test species: Earthworm Eisenia fetida (Savigny, 1826), subspecies (Bouché, 1972), reared in 

test facility (original breeding purchased from W. Neudorff GmbH KG) 

Number of organisms: 8 replicates for the control group and 4 replicates per treatment group, each with 

10 individuals. 

Weight, age: Mean: 284 – 468 mg/worm, adults with clitellum, approximately 3 months 

Acclimatisation: Approx. 24 hours, in the artificial substrate with food 

Type of test, duration: Laboratory sub-lethal test, 8 weeks (4 weeks adult mortality, 4 weeks juvenile 

development) 

Applied concentrations: Control, 15.63, 31.25, 62.5, 125 and 250 mg test item/kg soil dw, incorporated into 

the soil 

Solvent: None 

Toxic standard: Nutdazim 50 FLOW (Carbendazim, SC 500), tested in a separate study at 

concentrations of 5 and 10 mg prod./kg soil dw 

Test substrate: Artificial soil, 10 % sphagnum peat, 20 % kaolin clay, 69.5 % industrial quartz 

sand, 0.5% calcium carbonate, 

Substrate/test vessel: 600 g dry weight/test container  

Temperature: 18.6 – 21.9 °C 

Light regime: 16 hours light, 8 hours dark; light intensity: 520 lux 

Water content: Test start: 34.9 – 35.1% (equivalent to 54.7 – 55.0% of WHC) 

Test end: 34.5 – 34.8% (equivalent of 54.1 – 54.5% of WHC) 

pH: Test start: 6.12 – 6.16 

Test end: 5.71 – 5.77 

Feeding: Air-dried and finely ground horse 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 

moisture content and the pH of the artificial soil were determined at the start and 

the end of the test. 
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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: The endpoints were mortality, change of biomass (difference in fresh weight of 

surviving worms between test start and four weeks after treatment) and 

reproduction (the number of juveniles present). The arithmetic mean and the 

standard deviation per treatment and per control for reproduction and biomass 

were calculated. 

The statistical analysis was performed with the software ToxRat Professional 

2.10.06 (RATTE 2010). The EC50 (number of juveniles) was calculated by Probit 

analysis using the maximum likelihood method (Finney 1971). Shapiro-Wilk´s 

Test and Levene´s test were used, respectively, to test the data for normality and 

homogeneity of variance. Fisher’s Exact Binomial Test with Bonferroni 

Correction and Williams-t-test were used to compare the control with the 

independent test item group. For statistical evaluation of the biomass change, the 

changed mean fresh weight of surviving worms per replicate was used. 

Findings: No effects on behaviour (including feeding activity) of the worms were observed 

during the test. 

 

Table 9.4-3: Effects of Reg. No. 5079288 on mortality and reproduction of Eisenia fetida in a sub-chronic 

test 

Treatment 

group [mg 

ai/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 

[%] 

Statistical 

evaluation 

Reproduction 

(number of young 

earthworms per 

container [% of 

control] 

Statistical 

evaluation 

Control 0.0 - 41.6 - 100 - 

15.63 0.0 n.s. 40.8 n.s. 95.4 n.s. 

31.25 0.0 n.s. 42.5 n.s. 99.1 n.s. 

62.5 5.0 n.s. 41.1 n.s. 95.0 n.s. 

125 0.0 n.s. 44.8 n.s. 86.9 n.s. 

250 5.0 n.s. 40.1 n.s. 73.4 * 

*statistically significant different compared to control 
n.s. not statistically significantl different compared to control 

 

In the positive control (Carbendazim) the number of juveniles was reduced by 72.7 and 98.8 % at concentrations 

of 5 and 10 mg prod./kg soil dw (mean number of juveniles = 23 and 1) after 8 weeks of test duration when 

compared to the control (mean number of juveniles = 84). 
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Reference: Effects of Reg.No. 5059144 (RPA 406341, metabolite of BAS 595 F) on growth 

and reproduction of earthworms (Eisenia fetida) in artificial soil with 5% peat 

Author(s), year: Wolf, A., 2006a 

Report/Doc. number: BASF DocID 2006/1030247 

Guideline(s): OECD 222 (2004) 

GLP: Yes 

Deviations: Please refer to the commenting box below 

Validity: Acceptable 

 

Material and methods:  

Test substance: Reg. No. 5059144; batch no.: BESS0541, purity: 99.0%  

Test species: Earthworm Eisenia fetida; in-house culture. 

Number of organisms: 8 replicates for the control group and 4 replicates per treatment group, each with 

10 individuals. 

Weight, age: Mean: 302 – 481 mg/worm, adults < 1 year 

Acclimatisation: Approx. 24 hours, in the artificial substrate with food 

Type of test, duration: Laboratory sub-lethal test, 8 weeks (4 weeks adult mortality, 4 weeks juvenile 

development) 

Applied concentrations: Control, 1 and 10 mg test item/kg soil dw, incorporated into the soil 

Solvent: Acetone 

Toxic standard: Benlate (BAS 321 00 F), 50.0 % Benomyl (nominal) tested at 5 mg prod./kg soil 

dw 

Test substrate: Artificial soil, 5 % sphagnum peat, 20 % kaolin clay, 75 % industrial quartz sand, 

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: 400-700 lux 

Water content: About 60% of the maximum holding capacity Not stated in more detail in the 

study report. 

pH: Test start: 5.74 – 5.85 

Test end: 6.18 – 6.29 

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 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) 







Triticonazole Volume 3 – B.9 (AS)   

  

 

243 

B.9.4.3. Effects on non-target soil meso- and macrofauna (other than earthworms) 

 

According to the data requirements on active substances (Regulation 283/2013) 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 seed treatment the risk to soil meso- and macrofauna from exposure 

to the active substance and its major soil metabolites has to be addressed. Hence, laboratory studies with the soil 

organisms Folsomia candida and Hypoaspis aculeifer were submitted. 

 

Active substance: 

 

Reference: Effects of BAS 595 F (triticonazole) on the reproduction of the collembolan 

Folsomia candida 

Author(s), year: Friedrich, S., 2013c 

Report/Doc. number: BASF DocID 2014/1000021 

Guideline(s): OECD 232 (2009), ISO 11267 (1999) 

GLP: Yes 

Deviations: Please refer to the commenting box below 

Validity: Acceptable 

 

Material and methods:  

Test substance: BASF 595 F (triticonazole); batch no.: COD-001440, Purity: 91.3% w/w analysed 

(tolerance ± 1%) 

Test species: Collembola Folsomia candida (Willem); in-house culture (originally purchased 

from “Biologische Bundesanstalt”), Berlin-Dahlem 

Number of organisms: 8 replicates per control and solvent control, 4 replicates for the 5 treatment groups, 

each with 10 individuals.  

2 additional replicates per treatment control and solvent control for measurement 

purposes. 

Life stage, age: Juveniles 9-12 days old 

Type of test, duration: Chronic laboratory dose-response test, 28 days 

Applied concentrations: Control, solvent control, 62.5, 125, 250, 500, 1000 mg ai/kg soil dry weight (based 

on analysed purity) incorporated into the soil 

Solvent: Acetone 

Toxic standard: Boric acid, Purity: 100% (analysed), the effects of the reference item were 

investigated in a separate study at concentrations of 44, 67, 100, 150 and 225 

mg/kg soil dry weight. 

Test substrate: Artificial soil, 5 % peat, 20 % kaolin clay, 74.7 % industrial quartz sand, 0.3% 

calcium carbonate;  
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Substrate/test vessel: 30 g wet weight/test container 

Temperature: 18.3 – 21.9 °C 

Light regime: 16 hours light, 8 hours dark; light intensity: 520 lux 

Water content: Test start: 56.8 – 57.% of WHC 

Test end: 55.9-56.4% of WHC 

pH: Test start: 6.06-6.14 

Test end: 5.75-5.8  

Feeding: Approximately 2 mg dry yeast at test start and on day 14. 

Test parameters: pH and water content were determined at test start and test end. Water content 

maintenance was checked weekly after application.  

Mortality of adults, reproductive output (number of juvenile Collembola) were 

assessed after 28 days. 

Statistics: Fisher`s Exact Binomial Test with Bonferroni correction for mortality (α = 0.05, 

one-sided greater), Williams-t-test for reproduction (α = 0.05, one-sided smaller).  

The software used to perform the statistical analysis was ToxRat Professional, 

Version 2.10.06 (RATTE 2010) 

Findings: Differences between the behaviour of the collembolans in the control groups and 

the test item treatment groups could not be observed. 

 

Table 9.4-5: Effects on mortality and reproduction of Folsomia candida in a chronic test 

Treatment group 

[mg ai/kg soil 

d.w.] 

Mean number of 

surviving parental 

collembolans after 

28 d (± SD) 

Mortality of 

adult 

Collembola 

after 28 d [%] 

Mean number of 

juveniles after 28 d 

(± SD) 

Reproduction 

[% of control] 

Control 9.9 (0.4) 1.3 1303 (111.5) - 

Solvent control 9.8 (0.5) 2.5 1276 (147.0) 100 

62.5 9.8 (0.5) 2.5 1271 (179.9) 100 

125 9.8 (0.5) 2.5 1312 (143.8) 103 

250 8.8 (0.5) 12.5 1227 (136.8) 96 

500 8.3 (0.5) 17.5* 1282 (231.3) 100 

1000 6.3 (0.5) 37.5* 1003* (203.0) 79 

SD…Standard Deviation 
*statistically significant different compared to control 

 

In the most recent study the LC50 and EC50 for the reference item boric acid was determined to be 108 mg test 

item/kg soil dw and 192 mg test item/kg soil dw, respectively. The NOEC for mortality and for reproduction was 

determined to be 100 and 44 mg test item/kg soil dw, respectively. 

 

Conclusion: NOEC = 250 mg test item/kg soil dw  

LC50 (mortality) > 1000 mg test item/kg soil dw 
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Reference: Effects of BAS 595 F (triticonazole) on the reproduction of the predatory mite 

Hypoaspis aculeifer 

Author(s), year: Schulz, L., 2014a 

Report/Doc. number: BASF DocID 2014/1000022 

Guideline(s): OECD 226 (2008) 

GLP: Yes 

Deviations: Please refer to the commenting box below 

Validity: Acceptable 

 

Material and methods:  

Test substance: BAS 595 F, triticonazole; batch no. COD-001440, analysed purity: 91.3% 

(tolerance ± 1.0%) 

Test species: Predatory mites, Hypoaspis aculeifer (CANESTRINI); in-house culture (originally 

purchased from “Katz Biotech AG” 

Number of organisms: 8 replicates per control and solvent control and 4 replicates per treatment group, 2 

additional replicates per treatment and control to check the pH and water content 

of the test substrate after 14 days, each with 10 individuals.  

Life stage: Adult females 

Type of test, duration: Laboratory sub-lethal test, 14 days 

Applied concentrations: Control, solvent control, 62.5, 125, 250, 500, 1000 mg test item/kg soil dw 

incorporated into the soil 

Solvent: Acetone 

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 substrate: Artificial soil, 5 % sphagnum peat, 20 % kaolin clay, 74.6 % industrial quartz 

sand, 0.1% calcium carbonate 

Substrate/test vessel: 20 g dry weight/test container  

Temperature: 19.5 – 21.2°C 

Light regime: 16 hours light, 8 hours dark; light intensity: 511 lux 

Water content: Test start: 22.7 – 23.81% (equivalent to 56.67 – 59.43% of WHC) 

Test end: 21.46 – 23.08% (equivalent of 53.56 – 57.61% of WHC) 

pH: Test start: 5.7– 5.8 

Test end: 5.8 – 5.9 

Feeding: Before and during the test predatory 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. 

Statistics: The statistical analysis was performerd with ToxRat Professional, Version 2.10.05 
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Metabolites: 

 

Reference: Effects of REG.No.5079285 (metabolite of BAS 595 F, triticonazole) on the 

reproduction of the collembolan Folsomia candida  

Author(s), year: Friedrich, S., 2013d 

Report/Doc. number: BASF DocID 2014/1000028 

Guideline(s): OECD 232 (2009), ISO 11267 (1999) 

GLP: Yes 

Deviations: Please refer to the commenting box below 

Validity: Acceptable 

 

Material and methods:  

Test substance: Reg.No. 5079285 (RPA 404766, metabolite of BAS 595 F, triticonazole); batch 

no.: L67-148, purity: 99.3% w/w analysed (tolerance ± 1%) 

Test species: Collembola Folsomia candida (Willem); in-house culture (originally purchased 

from “Biologische Bundesanstalt”), Berlin-Dahlem 

Number of organisms: 8 replicates per control and solvent control, 4 replicates for the 5 treatment groups, 

each with 10 individuals.  

2 additional replicates per treatment control and solvent control to for 

measurement purposes. 

Life stage, age: Juveniles 9-12 days old 

Type of test, duration: Chronic laboratory dose-response test, 28 days 

Applied concentrations: Control, solvent control, 31.25, 62.5, 125, 250 and 500 mg test item/kg soil dry 

weight (based on analysed purity) incorporated into the soil 

Solvent: Acetone 

Toxic standard: Boric acid, Purity: 100% (analysed), the effects of the reference item were 

investigated in a separate study at concentrations of 44, 67, 100, 150 and 225 

mg/kg soil dry weight. 

Test substrate: Artificial soil, 5 % peat, 20 % kaolin clay, 74.7 % industrial quartz sand, 0.3% 

calcium carbonate;  

Substrate/test vessel: 30 g wet weight/test container 

Temperature: 18.1– 21.9 °C 

Light regime: 16 hours light, 8 hours dark; light intensity: 540 lux 

Water content: Test start: 56.8 – 57.3% of WHC 

Test end: 55.7-56.8% of WHC 

pH: Test start: 6.03-6.07 

Test end: 5.82-5.87  

Feeding: Approximately 2 mg dry yeast at test start and on day 14. 

Test parameters: pH and water content were determined at test start and test end. Water content 







Triticonazole Volume 3 – B.9 (AS)   

  

 

252 

Reference: Effect of Reg.No. 5059144 (RPA 406341, metabolite of BAS 595 F) on the 

reproduction of the Collembola Folsomia candida in artificial soil with 5% 

peat 

Author(s), year: Royer, S., 2006a 

Report/Doc. number: BASF DocID 2006/1031679 

Guideline(s): ISO 11267: Soil quality-inhibition of reproduction of Collembola (Folsomia 

candida) by soil pollutants, 1999 

GLP: Yes 

Deviations: Please refer to the commenting box below 

Validity: Acceptable 

 

Material and methods:  

Test substance: Reg.No. 5059144 (RPA 406341, metabolite of BAS 595 F); batch no.: BESS0541, 

purity: 99.0%  

Test species: Collembola Folsomia candida (Willem); in-house culture  

Number of organisms: 5 replicates per control, solvent control, the 3 treatment groups, each with 10 

individuals.  

1 additional replicates per treatment control and solvent control to for 

measurement purposes. 

Life stage, age: Juveniles 10-12 days old 

Type of test, duration: Chronic laboratory dose-response test, 28 days 

Applied concentrations: Control, solvent control, 1, 10, 50, mg/kg soil dry weight incorporated into the soil 

Solvent: Acetone 

Toxic standard: Phenmedipham (BAS 337 01 H); the effects of the reference item were 

investigated in a separate study. 

Test substrate: Artificial soil, 5 % peat, 20 % kaolin clay, approx. 75 % industrial quartz sand, 

approx. 0.3% calcium carbonate;  

Substrate/test vessel: 30 g wet weight/test container 

Temperature: 20 ± 2 °C; not reported in detail 

Light regime: 16 hours light, 8 hours dark; light intensity: 450-780 lux 

Water content: Test start: 16.79 – 17.20 % (equivalent to 59.6-61.0 % of WHC) 

Test end: 16.50-17.01 % (equivalent to 58.6-60.4 % of WHC) 

pH: Test start: 5.55-5.65 

Test end: 5.34-5.66  

Feeding: Approximately 2 mg granulated yeast at test start and on day 14. 

Test parameters: pH and water content were determined at test start and test end. Water content was 

checked at the beginning, after 14 days and at the end of the test.  

Mortality of adults, reproductive output (number of juvenile Collembola) was 

assessed after 28 days. 







Triticonazole Volume 3 – B.9 (AS)   

  

 

255 

measurement purposes. 

Life stage, age: Juveniles 9-12 days old 

Type of test, duration: Chronic laboratory dose-response test, 28 days 

Applied concentrations: Control, solvent control, 31.25, 62.5, 125, 250 and 500 mg test item/kg soil dry 

weight (based on analysed purity) incorporated into the soil 

Solvent: Acetone 

Toxic standard: Boric acid, purity: 100% (analysed), the effects of the reference item were 

investigated in a separate study at concentrations of 44, 67, 100, 150 and 225 

mg/kg soil dry weight. 

Test substrate: Artificial soil, 5 % peat, 20 % kaolin clay, 74.7 % industrial quartz sand, 0.3% 

calcium carbonate;  

Substrate/test vessel: 30 g wet weight/test container 

Temperature: 18.1– 21.9 °C 

Light regime: 16 hours light, 8 hours dark; light intensity: 540 lux 

Water content: Test start: 57.1% of WHC 

Test end: 55.9-56.6% of WHC 

pH: Test start: 5.88-6.20 

Test end: 5.82-5.96  

Feeding: Approximately 2 mg granulated dry yeast at test start and on day 14. 

Test parameters: pH and water content were determined at test start and test end. Water content 

maintenance was checked weekly after application.  

Mortality of adults, reproductive output (number of juvenile Collembola) was 

assessed after 28 days. 

Statistics: Fisher`s Exact Binomial Test with Bonferroni correction for mortality (α = 0.05, 

one-sided greater), Williams-t-test for reproduction (α = 0.05, one-sided smaller).  

The software used to perform the statistical analysis was ToxRat Professional, 

Version 2.10.06 (RATTE 2010) 

Findings: Differences between the behaviour of the collembolans in the control groups and 

the test item treatment groups could not be observed. 

 

Table 9.4-9: Effects on mortality and reproduction of Folsomia candida in a chronic test 

Treatment group 

[mg ai/kg soil 

d.w.] 

Mean number of 

surviving parental 

collembolans after 

28 d (± SD) 

Mortality of 

adult 

Collembola 

after 28 d [%] 

Mean number of 

juveniles after 28 d 

(± SD)  

Reproduction 

[% of solvent 

control] 

Control 9.8 (0.5) 2.5 704 (68.5) - 

Solvent control 9.8 (0.5) 2.5 720 (77.4) 100 

31.25 9.8 (0.5) 2.5 724 (62.0) 101 

62.5  9.8 (0.5) 2.5 721 (121.5) 100 

125 9.8 (0.5) 2.5 742 (164.5) 103 
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sand, 0.2% calcium carbonate 

Substrate/test vessel: 20 g dry weight/test container  

Temperature: 18 – 22 °C 

Light regime: 16 hours light, 8 hours dark; light intensity: 400 to 800 lux 

Water content: Test start: 23.7 – 24.2% (equivalent to 56.4 – 57.5% of WHC) 

Test end: 23.1 – 23.9% (equivalent of 55.0 – 57.0% of WHC) 

pH: Test start: 6.1 – 6.2 

Test end: 6.3 

Feeding: The predatory mites were fed with cheese mites (Tyrophagus putrescentiae), at the 

experimental start and on day 2, 4, 6, 9 and 11. 

Test parameters:  pH and water content were determined at test start and test end. Water content 

maintenance was checked on day 7 after application.  

Mortality of adults, differences in morphology, behavioural effects and number of 

juveniles were assessed after 14 days 

Statistics: Mortality: Fisher’s Exact Test (multiple comparison, α = 0.05, one-sided greater). 

An LC50 value and its 95% confidence limits were calculated by applying Probit-

Analysis (Finney, 1971). Values were compensated for control mortality using 

Abbott’s formula. 

Reproduction: Williams t-test (multiple comparison, α = 0.05, one-sided smaller). 

The software used to perform the statistical analysis was ToxRat Professional, 

Version 2.10.05, ® ToxRat Solutions GmbH. 

Findings:  

Biological effects: No differences in behaviour and morphology of the mites between the test item 

groups and the control were observed. 

 

Table 9.4-10: Effects on mortality and reproduction of Hypoaspis aculeifer in a sub-chronic test 

Treatment group 

[mg ai/kg soil 

d.w.] 

Mean number of 

surviving adult 

mites after 14 d 

Mortality of 

adult mites after 

14 d [%] (± SD) 

Statistical 

evaluation 

Mean number of 

juvenile mites 

after 14 d (± SD) 

Reproduction 

[% of solvent 

control] 

Statistical 

evaluation 

Control 8.8 13 (10) - 161 (34) 100 - 

0.625 9.3 8 (15) n.s. 189 (11) 117 n.s. 

1.25 9.5 5 (6) n.s. 189 (27) 117 n.s. 

2.5 8.8 13 (5) n.s. 198 (20) 123 n.s. 

5 9.5 5 (6) n.s. 186 (21) 116 n.s. 

10 9.25 8 (5) n.s. 175 (11) 109 n.s. 

SD…Standard Deviation 
n.s….not statistically significant different compared to control 

 

Dimethoate showed an EC50 of 4.2 mg /kg soil dw. The NOEC based on reproduction and mortality was 

calculated to be 2.0 mg /kg soil dw. This shows that the test organisms are sufficiently sensitive. 
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microbial biomass: 19 gC/100 g soil dw (corresponding to 1.7% of organic C) 

Total nitrogen content: 0.09% 

Water holding capacity (WHC): 34.2 g/100 g soil dw 

Texture according to DIN 11277: 6.7 % clay, 34.4 % silt, 58.9 % sand 

0.5% (i.e. 7.5 g/ 1656 g fresh soil) lucerne meal 

Substrate/test vessel: 50 g soil dw/500 mL glass flasks 

Incubation: 20°C ±2, darkness 

Water content Approx. 55% of WHC 

pH: Test start: 6.65 – 6.71 

Test end: 6.95 – 7.04 

Test parameters: The nitrogen transformation was determined0, 7, 14 and 28 days after application. 

The NH4-N formed from organically bound nitrogen in the Lucerne meal and the 

NO3-N from the nitrification process was determined by using an ammonia-

electrode and a nitrate- and reference-electrode, respectively. The soil samples 

were mixed with an aqueous solution of 1% AIK(So4)2 to reach at total amount of 

200 mL. The suspensions were shaken for one hour and filtered through a folded 

filter. NO3-N concentrations were measured immediately afterwards. The NH4-N 

concentrations were determined after addition of 1 mL of 10 M NaOH. 

 

Statistics: The mean values per sampling date were converted to mg NO3-N/kg dry soil and 

to mg NO3-N/kg dry soil/day. 

Calculation of mean values per treatment, standard deviations and coefficients of 

variation. 

Findings:  

Table 9.5-2: Effects of Reg.No. 5059144 (RPA 406341) on nitrogen transformation 

Sampling 

date 

(DAA) 

Treatment 

Measured 

values 

[mg NO3-N/ 

50g sdw] 

Mean value 

[mg NO3-N/ 

50g sdw] (SD) 

CV [%] 
mg NO3-N 

/kg sdw 

mg NO3-N/ 

kg sdw/day 

Deviation 

from control 

[%] 

0 

Control 

0.47 

0.47 (0.01) 2.1 9.4 - - 0.47 

0.46 

1 mg/kg 

sdw 

0.47 

0.47 (0.0) 0.0 9.4 - 0.00 0.47 

0.47 

10 mg/kg 

sdw 

0.47 

0.48 (0.01) 2.1 9.6 - 2.13 0.48 

0.48 

7* Control 
0.10 

0.10 (0.01) 10.0 2.0 0.29 - 
0.09 
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no.: L67-148, analysed purity: 99.3% (± 1.0%) 

Test species: Soil microflora 

Type of test, duration: Nitrogen transformation test, 42 days 

Applied concentrations: Control, 0.1 and 1.0 mg test item/kg soil dw, 3 replicates 

Solvent/vehicle: None 

Toxic standard: Sodium Chloride, tested at concentrations of 20 g/kg soil dw 

Test conditions:  

Test substrate: Silty sand soil (loamy sand), removed to a depth of 20 cm, from a field located in 

Offenbach, Germany. No application plant protection products for at least four 

years prior to soil sampling. No application of organic fertilisers at least six month 

and no mineral fertilizer for four years prior to soil sampling. 

Total organic Carbon 1.05 %, pH (CaCl2): 7.0, Carbon content of microbial 

biomass: 74.2 mg C/100 g soil dw (corresponding to 7.07% of TOC) 

Total nitrogen content: 0.12% 

Water holding capacity (WHC): 39.86% 

Texture according to DIN: 9.7 % clay, 36.2 % silt, 54.1 % sand 

0.5% (i.e. 7.5 g/ 3300 g pre-moistened soil) lucerne meal 

Substrate/test vessel: 2910.6 g soil dw 

Incubation: 19.4 – 21.1°C, darkness 

Water content 13.2-14.4% (soil wet weight) 

pH: 7.0-7.4 

Test parameters: The nitrogen transformation was determined on day 0, and at intervals of 7, 14, 28 

and 42 days after application. 

50 g soil dw were made up to a final volume of 200 mL with a 0.1% alum 

solution. The samples were vigorously shaken for approx. 30 minutes. The 

aqueous supernatant was filtered and used for the nitrate measurements using a 

NO3
- selective electrode.  

Statistics: The mean nitrogen-content, standard deviation and coefficient of variation were 

calculated for each treatment group and sampling date. Furthermore, the 

evaluation was based on mean nitrate concentrations at the different sampling 

dates and on the mean nitrate formation rates (mg/kg per day) at time intervals 

between each sampling day and day 0. 

Findings:  

Table 9.5-3: Effects of Reg.No. 5079285 (RPA 404766) on nitrogen transformation 

Sampling 

date 

(DAA) 

Treatment 

Measured 

values 

[mg NO3-N/ 

kg sdw] 

Mean value 

[mg NO3-N/ kg 

sdw] 

Deviati

on from 

control 

[%] 

CV [%] 
mg NO3-N/ 

kg sdw/day 

Deviation 

from control 

[%] 

0 Control 
25.1 

24.2 - 3.42 - - 
23.7 
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23.8 

0.1 mg/kg 

sdw 

28.5 

27.1 +12.1 6.17 - - 27.6 

25.3 

1.0 mg/kg 

sdw 

26.3 

27.2 +12.5 4.06 - - 26.9 

28.4 

7 

Control 

8.56 

7.53 - 12.5 -2.38 - 6.72 

7.31 

0.1 mg/kg 

sdw 

11.3 

8.77 +16.5 26.9 -2.62 -10.1 6.61 

8.42 

1.0 mg/kg 

sdw 

13.8 

12.3 +63.9 11.3 -2.12 +10.7 12.2 

11.0 

14 

Control 

7.13 

6.78 - 7.77 -1.24 - 6.18 

7.05 

0.1 mg/kg 

sdw 

7.93 

6.92 +2.07 15.0 -1.44 -16.0 6.99 

5.85 

1.0 mg/kg 

sdw 

7.34 

8.52 +25.5 12.0 -1.33 -7.41 9.03 

9.18 

28 

Control 

16.0 

14.7 - 8.37 -0.337 - 13.5 

14.8 

0.1 mg/kg 

sdw 

16.2 

15.1 +2.72 6.51 -0.0428 -26.8 15.0 

14.2 

1.0 mg/kg 

sdw 

13.0 

15.2 +3.25 13.0 -0.428 -26.9 15.9 

16.8 

42 

Control 

50.3 

47.7 - 5.16 0.560 - 45.5 

47.3 

0.1 mg/kg 

sdw 

47.7 

49.5 3.81 6.71 0.534 -4.73 53.4 

47.5 

1.0 mg/kg 

sdw 

39.9 
44.9 -5.89 9.71 0.421 -24.8 

47.8 
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Report/Doc. number: BASF DocID 2014/1000025 

Guideline(s): OECD 216 (2000) 

GLP: Yes 

Deviations: Please refer to the commenting box below 

Validity: Acceptable 

 

Material and methods:  

Test substance: 
Reg.No. 5079288 (RPA 407922, metabolite of BAS 595F, triticonazole), batch 

no.: 33484-39, analysed purity: 99.5% (tolerance ± 1.0%) 

Test species: Soil microflora 

Type of test, duration: Nitrogen transformation test, 28 days 

Applied concentrations: Control, 0.1 and 1.0 mg test item/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 1.47 %, pH: 6.5, Humus content: 2.53%, Carbon content of 

microbial biomass: 30.56 mgC/100 g soil dw (corresponding to 2.08% of organic 

C) 

Total nitrogen content: 0.14% 

Water holding capacity (WHC): 36.71%, water content [g/100 g soil d.w.]: 9.59 

Texture according to ISO 11277: 8.2 % clay, 34.7 % silt, 57.1 % sand 

0.5% (i.e. 1 g/ 200 g soil dw) lucerne meal 

Substrate/test vessel: 200 g soil dw 

Incubation: 19.0 – 20.8°C, darkness 

Water content 16.75-17.87 g/100 g soil dw (equivalent 45.62-48.67 % of WHC) 

pH: Test start: 6.2-6.3 

Test end: 6.3-6.4 

Test parameters: The nitrogen transformation was determined on day 0 (after approx. 3 hours), and 

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.  
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Findings:  

Table 9.5-4: Effects of Reg.No. 5079288 (RPA 407922) 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 

2.61 

2.64 (0.04) 1.7 - - 2.62 

2.69 

0.1 mg/kg 

sdw 

2.68 

2.63 (0.05) 1.9 - - 2.58 

2.64 

1.0 mg/kg 

sdw 

2.61 

2.61 (0.01) 0.2 - - 2.61 

2.60 

7 

Control 

5.09 

5.30 (0.23) 4.3 7.6 - 5.54 

5.26 

0.1 mg/kg 

sdw 

5.54 

5.44 (0.09) 1.6 7.8 +5.8 5.38 

5.41 

1.0 mg/kg 

sdw 

5.29 

5.27 (0.09) 1.7 7.5 +0.1 5.34 

5.17 

14 

Control 

5.63 

5.85 (0.25) 4.3 4.2 - 5.80 

6.13 

0.1 mg/kg 

sdw 

6.20 

6.08 (0.11) 1.7 4.3 +7.3 6.04 

6.00 

1.0 mg/kg 

sdw 

5.91 

6.01 (0.09) 1.5 2.6 +6.0 6.08 

6.05 

28 

Control 

7.19 

7.35 (0.14) 1.9 2.7 - 7.47 

7.38 

0.1 mg/kg 

sdw 

7.66 

7.69 (0.23) 3.0 2.7 +7.5 7.48 

7.94 

1.0 mg/kg 

sdw 

7.61 
7.48 (0.23) 3.1 2.7 +3.5 

7.62 
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B.9.6. EFFECTS ON TERRESTRIAL NON-TARGET HIGHER PLANTS 

 

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.  

 

B.9.7. EFFECTS ON OTHER TERRESTRIAL ORGANISMS (FLORA AND FAUNA) 

No studies regarding effects on other terrestrial organisms were submitted for the renewal of the EU approval of 

the active substance. 

Based on the overall risk assessment no further studies on other terrestrial organisms are required. 

 

B.9.8. EFFECTS ON BIOLOGICAL METHODS FOR SEWAGE TREATMENT 

 

For the first EU approval of the active substance triticonazole a study on the inhibitory effect on the respiration 

of activated sewage sludge was submitted. For the current submission, this study has been re-evaluated. The 

study summary is provided below. 

 

Reference: Assessment of the inhibitory effect on the respiration of activated sewage 

sludge 

Author(s), year: Mead, C., 2000 

Report/Doc. number: C011667 

Guideline(s): OECD 209 (1984), OPPTS 850.6800 

GLP: Yes 

Deviations: Please refer to the commenting box below 

Validity: Acceptable 

 

Material and methods:  

Test substance: triticonazole, batch no.: 9908001, purity: 911 g/kg 

Test species: Activated sludge microorganisms; aeration stage of the Severn Trent Water Plc 

sewage treatment plant, UK 

Type of test, duration: Laboratory aerobic activated sludge inhibition, limit test, 3 hours 

Applied concentrations:  

Range finding test: 100 and 1000 mg/L 

Definitive test: Control, 1000 mg/L, 3 replicates 

Toxic reference 3,5-dichlorophenol tested at concentrations of 3.2, and 32 mg/L 

Substrate/test vessel: Activated sludge (solid concentration: 4g/L) and synthetic sewage feed (according 

OECD guideline) treated with the test item (prepared by a direct dispersion in 

water), reference substance and inoculum control, final volume 500 mL/flask; pH: 
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7.6 

Incubation: Continuous aeration at 21°C 

Test parameters: Inhibition of respiration rate (oxygen consumption rates) after 30 minutes contact 

time and after 3 hours contact time was measured. 

pH-values were determined at the test preparation at the end of the exposure 

period. 

Statistics: The respiration rate was expressed as a percentage of the two control respiration 

rates. 

Percentage inhibition was plotted against concentration for the reference material 

only and the EC50 values derived by inspection of the graph. The EC50 values for 

the test material were determined by inspection of the inhibition of respiration rate 

data. 

Findings:  

Range finding test: No significant effect on respiration was observed at either concentration employed 

Definitive test:  

Table 9.8-1: Effect of triticonazole on the respiration rate of activated sludge after 30 minutes contact time 

Test substance 

Nominal 

concentration 

[mg/L] 

pH 
Respiratory rate 

[mg O2/L/min] 

Oxygen concentration 

[mg O2/L] 
Inhibition 

[%] 

Start End 

Control R1 - 8.0 0.47 7.4 2.7 - 

Control R2 - 8.0 0.44 7.1 2.7 - 

Triticonazole R1 1000 8.0 0.48 6.7 1.9 +5 

Triticonazole R2 1000 7.9 0.49 6.0 1.6 +8 

Triticonazole R3 1000 7.9 0.46 6.3 1.7 +1 

Toxic reference 

3.2 7.9 0.40 7.2 3.2 12 

10 8.1 0.28 7.8 5.0 38 

32 8.1 0.10 8.1 7.1 78 

R1-R3…replicates 1-3 

+ increase in respiration rate as compared to controls 

 

Table 9.8-2: Effect of triticonazole on the respiration rate of activated sludge after 3 hours contact time 

Test substance 

Nominal 

concentration 

[mg/L] 

pH 
Respiratory rate 

[mg O2/L/min] 

Oxygen concentration 

[mg O2/L] 
Inhibition 

[%] 

Start End 

Control R1 - 8.0 0.43 6.8 2.5 - 

Control R2 - 8.0 0.45 7.5 3.0 - 

Triticonazole R1 1000 8.0 0.42 7.4 3.2 5 

Triticonazole R2 1000 7.9 0.45 7.3 2.8 +2 

Triticonazole R3 1000 7.9 0.41 7.3 3.2 7 

Toxic reference 

3.2 7.9 0.31 6.6 3.5 30 

10 8.1 0.20 8.3 6.3 55 

32 8.1 0.06 8.2 7.6 86 
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Obviously irrelevant records were tagged as “Ballast”. This ballast was controlled by scientific experts in the 

corresponding subject areas but was not further processed. 

• Summary records which appear to be relevant and those of unclear relevance were tagged as “Hit” and went 

to the next level of evaluation. 

The Second Detailed Assessment was done by the scientific experts in the corresponding areas. 

Records tagged as “Hit” were further evaluated in depth. 

To facilitate a comprehensible listing of the "Hits" in the different regulatory areas an Excel file was generated 

for each section with 3 typical registers, namely:  

• "no relevant endpoint" 

• "evaluated - not-relevant" 

• "used for dossier" 

In a first step (rapid assessment) the "Hits" were reviewed based on the information given in the title and the 

abstract with regard to relevance for the regulatory endpoints in the respective regulatory area. Those records 

which were clearly judged as not assignable to any regulatory endpoint were shifted into the register "no 

relevant endpoint" with an explaining reasoning.  

In a second step (detailed assessment), all remaining records were assessed in detail based on the complete 

report by the respective expert(s) and separated into relevant reports for further discussion and those clearly not 

relevant.  

Criteria to assign a record to the register "evaluated - not-relevant" were: 

• Those records which provided information supporting the existing regulatory data package without any 

new relevant data or information were classified as "confirmatory data" 

• Those records which were not assignable to the substance of interest (for example mixtures, not about 

test substance or other relevant substance) 

• Secondary literature linking to primary literature already discussed under relevant records 

• and those which were judged as not relevant due to other reasons with a respective justification.  

 

Criteria to assign a record to the register "used for dossier" were: 

• Records providing information about additional/new/unknown/potentially contradictory effects or data 

which might impact the hazard assessment endpoints or the risk assessments parameters and which in 

addition have a high grade of reliability of grade 1 or 2 based on the 'Klimisch' scoring system (see 

below). 

 

Those records assigned to the category "used for dossier" were provided with a Doc ID and discussed in detail in 

the respective dossier chapter. 

 

Reliability scoring system based on Klimisch et al., 1997: 

Reliability 1: reliable without restrictions: studies or data generated according to generally valid and/or 

internationally accepted testing guidelines (preferably performed according to GLP) or in 

which the test parameters documented are based on a specific (national) testing guideline or in 
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which all parameters described are closely related/comparable to a guideline method. (e.g. 

literature about toxicity / ecotoxicity study consistent with requests of international testing 

guidelines and performed under GLP conditions with experienced and trained personal) 

Reliability 2:  reliable with restrictions: studies or data (mostly not performed according to GLP), in which 

the test parameters documented do not totally comply with the specific testing guideline, but 

are sufficient to accept the data or in which investigations are described which cannot be 

subsumed under a testing guideline, but which are nevertheless well documented and 

scientifically acceptable (appropriately documented studies which meets basic scientific 

principles, mechanistic studies) 

Reliability 3: not reliable: studies or data in which there were interferences between the measuring system 

and the test substance or in which organisms/test systems were used which are not relevant in 

relation to the exposure (e.g. unphysiologic pathways of application) or which were carried 

out or generated according to a method which is not acceptable, the documentation of which 

is not sufficient for assessment and which is not convincing for an expert judgement (e.g. 

literature studies with insufficient information or according to unvalidated method) 

Reliability 4:  not assignable: studies or data which do not give sufficient experimental details and which are 

only listed in short abstracts or secondary literature 

 

The RMS concluded that appropriate time frame, databases, (extensive) keywords and evaluation criteria were 

applied, all this according to EFSA Guidance on submission of scientific peer-reviewed open literature. For the 

articles which were assigned as relevant and reliable the notifier provided in-depth robust study summaries. The 

evaluations are included in the respective chapters.  

 

  


























