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Guidelines 

OECD 213 and 214 (1998). 

Test substance 

KOHINOR 700 WG (69.5% imidacloprid, analysed). Solubility in water: dispersible. 

Test organisms 

Apis mellifera L., young adult worker bees, from an in-house colony. Adaptation 1 hour. 

Principle of method 

The effect of the test item on honey bees after contact and oral exposure was determined for 96 hours. 

Bees were exposed to seven concentrations by contact and oral exposure. Mortality and behaviour of the 

bees were observed after 4, 24, 48, 72 and 96 hours. 

Application, concentrations, replicates 

Three replicates per treatment for both the contact and oral test, five replicates for the control. Each 

replicate with 10 bees. Control group was used both for the test item as the reference item. 

Contact exposure: 

Seven nominal concentrations were used: 0.002, 0.004, 0.008, 0.016, 0.032, 0.064, and 0.128 µg a.s/bee 

dispersed in Tween 85 (1%) and controls. The contact test was performed with a drop of 1 µL per bee. A 

Tween 85 (1%), an acetone and a demineralised water control were included. Reference item was dime-

thoate (425 g/L) dosed at 0.046, 0.10, 0.22, and 0.46 µg a.s/bee.  

Oral exposure: 

Seven nominal test concentrations were used: 0.002, 0.004, 0.008, 0.016, 0.032, 0.064, and 0.128 µg 

a.s/bee and controls. Bees were offered 200 µL of test item contaminated food solution containing 50% 

sucrose solution/10 bees. The amount of test solution consumed by each replicate was determined after 

4 hours. Doses of reference item were 0.046, 0.10, 0.22, and 0.46 µg a.s/bee. 

Environmental conditions 

Controlled climatic room: 25 ± 2 ºC, 50 – 70% RH, continuous dark, except during observations. Feeding: 

a 50% sucrose solution in dechlorinated tap water ad libitum. In the oral test food was provided after 4 

hours of exposure with contaminated food. 

Verification of dosages 

No verification. 

Calculations and statistics 

Mortality rates were corrected according to formula of Schneider-Orelli. LD50 was calculated by sigmoidal 

dose-response regression according to Clopper and Pearson (1934). Dunn’s method for comparison of 

food uptake. Software programms used were GraphPad Prism 4, SigmaStat rel. SPSS and Excel.  

Results 

Contact test: 

No mortality in any control (Tween 85, 1%), water and acetone). No mortality at any observation time-

point up to 0.008 µg as/bee. No mortality at any concentration after 4 hours. Mortality was first observed 
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after 24 hours from 0.016 µg as/bee 3.33% and was at 0.128 µg as/bee 6.67%. Mortality rates increased 

during the observation period. After 96 hours mortality was 10% at 0.016 and 96.7% at µg as/bee0, 0, 0, 

0, 0, 0, 10, 20, 53.3, and 96.7% at tween control, water control, acetone control, 0.002, 0.004, 0.008, 

0.016, 0.032, 0.064, and 0.128 µg as/bee, respectively. 
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Table 2: LD50 values after 48, 72, and 96 hours.: 

Time point 

[hours] 

LD50 

[µg as/bee] 

95% CI 

[µg as/bee] 

48 0.086 0.053 – 0.139 

72 0.057 0.044 – 0.075 

96 0.057 0.044 – 0.073 

 

Oral test: 

The mean (of three replicates) consumed test item by bees was 0.002, 0.004, 0.007, 0.015, 0.029, 0.043, 

and 0.093 µg as/bee. Significant lower food uptake, compared to control, was observed in the nominal 

test concentrations 0.064 and 0.128 µg as/bee. No mortality in the control group. Mortality in the test 

concentrations were 3.33, 16.7, 6.67, 10.0, 33.3, 60.0, and 33.3% at mean real test concentrations of 

0.002, 0.004, 0.007, 0.015, 0.029, 0.043, and 0.093 µg as/bee. An repellence effect was observed in the 

two highest test concentrations. 96-h LD50 is reported to be 0.110 µg as/bee (95% CI: 0.020 – 0.594 µg 

as/bee, based on actual test item concentrations. 

 

Table 3: Treatment concentrations and mortality of the bees in the oral test. 

Nominal dose provided 

[µg as/bee] 

Food uptake 

[%] 

Actual dose consumed 

[µg as/bee] 

Mortality after 96 h 

[%] 

Control 100 -- 0 

0.002 100 0.002 3.33 

0.004 99.6 0.004 16.7 

0.008 86.3 0.007 6.67 

0.016 89.8 0.015 10.0 

0.032 92.3 0.029 33.3 

0.064 67.3 * 0.043 60.0 

0.128 72.8 * 0.093 33.3 

*: significant difference compared to control. 

Remarks 

Validity criteria were met. Percentage mortality for the test item concentrations in the oral test was not 

related to the dose consumed. 50% mortality was not reached at nominal 0.128 µg as/bee while at 0.064 

µg as/bee 60% mortality was observed. In addition, food repellence was observed in the two highest test 

concentrations (food uptake was 67 and 73% compared to control at nominal 0.064 and 0.128 µg 

as/bee). It is uncertain whether the lower food uptake was caused by only a few bees, resulting in a lower 

mortality. Due to the fact above, the oral LD50 was recalculated by Spearman-Karber with omitting the 

highest test concentration. The recalculated 96-h oral LD50 is 0.037µg as/bee (95%CI: 0.035 – 0.069 µg 

as/bee), based on mean consumed test concentration. The 96-h contact and oral LD50 values of 0.057 

and 0.037 µg as/bee can be used for risk assessment. 
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Environmental conditions 

Controlled climate chamber, 23.0 – 27°C, 62 - 85% RH, 16 : 8 h L : D (444- 780 lux). 

Verification of dosages 

Calibration of the equipment by weighing of sprayed glass plates before and after spraying with water. 

Calculations and statistics 

Mortality was corrected using Schneider and Orelli’s formula. 

Dunnett’s test to compare test concentration to control after performing a normality test and equal vari-

ance test. Due to the results the  LD50 and EC50 were not calculated by sigmoidal dose-response regres-

sion but could be determined out of the results. Statistical programme used was SigmaStat and Excel. 

Results 

Results for mortality and fecundity are summarised in the table below 

Table 4: Mortality and fecundity of Typhlodromus pyri after exposure to BAS 480 38 F. 

Treatment 
[g product/ha] 

Mortality 
At day 7 
[%] 

Control corrected 
mortality 
[%] 

Escaped after 7 
days 
[%] 

Mean cumulative 
number of 
eggs/female 

Fecundity 
reduction 
 
[%] 

Control 10 - 8 5.70 - 
1.7 26 17.8 23 3.69 35.3 * 
5 46 40.0 * 42 3.67 35.6 * 
15 76 73.3 * 69 n.d n.d 
45 99 98.9 * 81 n.d n.d 
135 32 24.4 27 4.08 28.4 
405 63 58.9 * 52 n.d n.d 
1215 97 96.7 * 66 n.d n.d 
Reference substance 73  70.0 20 n.d n.d 

*: statistically significant difference compared to control. 
n.d.: not determined 

 

A significant effect on mortality was found at 5 out of the 7 the test concentrations. At 135 g product/ha no 

significant mortality was found (Dunnett, α=0.05). No clear dose-response was apparent. The same 

effects were found in the three preliminary tests. Most of the dead mites were found in the glue barrier 

(escaped). According to the author, this indicates a repellent effect of the test item. Reproduction was only 

tested at 1.7, 5 and 135 g product/ha. Reproduction was significant reduced at 1.7 and 5 g product/ha 

compared to control. The 7-days LR50 for mortality is conservatively reported to be > 5 g product/ha 

(equivalent to 3.5 g as/ha). The effect on fecundity at 1.7, 5, and 135 g product/ha was < 50%. 

Remarks 

Validity criteria were met (dead and escaped mites in the control on day 7 <20%, cumulative mean num-

ber of eggs/female in the control from day 7 to day 14 was ≥ 4 and the cumulative control corrected 

mortality on day 7 in the toxic reference was between 50% and 100%). A reason for the low mortality at 

135 g product/ha could not be given by the author. The same dose-response effect was observed for  the 

escaped mites, also few escaped mites were found at 135 g/product/ha and thereafter the number of 

escaped mites increased. No reason could be given by the more or less two separate response effects in 

the mortality test. The fact that very high numbers of escapees were found in the lowest concentrations, 

indeed indicates that the active substance is highly repellent. The escapees were included in the numbers 

of dead insects. Thus, it is expected that the mortality rates are too high at the lower concentrations. This 
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would explain the two seemingly separated into two “series”. Another way to determine to mortality is 

however not possible. The LD50 value can not be determined. The results can not be used for risk as-

sessment.  

 

2 Effects on arthropod species 

Substance Species Method Dose 
 
[g/ha] 

Dose 
 
[g as/ha] 

Duration 
 
[d] 

Parameter Adverse 
effect1 
[%] 

Ri 

KOHINOR 
700 WG 

Aphidius rhopalosiphi Residues on 
glass plates 

0.003 0.002 2 Mortality 
reproduction 

0 
+44 

1 

KOHINOR 
700 WG 

Aphidius rhopalosiphi Residues on 
glass plates 

0.01 0.007 2 Mortality 
reproduction 

1.73 
+22 

1 

KOHINOR 
700 WG 

Aphidius rhopalosiphi Residues on 
glass plates 

0.033 0.023 2 Mortality 
reproduction 

22.4 
+ 46 

1 

KOHINOR 
700 WG 

Aphidius rhopalosiphi Residues on 
glass plates 

0.1 0.07 2 Mortality 
reproduction 

71.6 
n.d 

1 

KOHINOR 
700 WG 

Aphidius rhopalosiphi Residues on 
glass plates 

0.3 0.21 2 Mortality 
reproduction 

100 
n.d 

1 

KOHINOR 
700 WG 

Aphidius rhopalosiphi Residues on 
glass plates 

0.9 0.63 2 Mortality 
reproduction 

100 
n.d 

1 

1: as corrected for the control  
a + sign for reproduction indicates a positive effect. 
n.d : not determined. 
 

 
Substance Species Method Duration 

 
[d] 

Criterion Value 
 
[g/ha] 

Value 
 
[g as/ha] 

Ri 

KOHINOR 700 WG Aphidius rhopalosiphi Residues on glass plates 2 LR50 0.062 0.043 1 

Reference 

Insert temporary Procite marker[2] 

Guidelines 

IOBC, Mead-Briggs et al. (2000). 

Test substance 

KOHINOR 700 WG (69.5% imidacloprid, analysed). Solubility in water: dispersible. 

Test organisms 

Aphidius rhopalosiphi, adult wasps < 48 h old from a commercial provider. Adaptation at least 2 h. 

Principle of method 

Wasps were exposed to fresh residues on glass plates, mortality was assessed after 2, 24 and 48 h.  

Sublethal effects and the position of the wasps were recorded at the same time as the condition. Surviv-

ing females were transferred to untreated aphid infested barley plants (50 - 100 aphids/pot). Wasps were 

allowed to parasitise for 24 h and parasitised aphids were counted after 11 days. No reproduction phase 

in the toxic reference. 

Application, concentrations, replicates 

Control (water), 0.003, 0.01, 0.033, 0.1, 0.3, and 0.9 g product/ha (0.002, 0.007, 0.023, 0.070, 0.21, and 

0.63 g as/ha). Toxic standard Danadim Progress (dimethoate 425 g/L), 0.12 g as/ha. Spray volume was 

200 L/ha. Mortality assessment: four replicates per test and reference treatment, six replicates in the 
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control, each replicate with 10 adults with at least 5 females. Fecundity assessment: 15 replicates at 

0.033 g product/ha and 25 replicates in the control and the other test concentrations, each with a single 

female wasp. 

Environmental conditions 

18 - 20 °C, 60 - 90% RH, 16 h light (823 - 1840 lux) for the mortality phase and 16.5 – 23 ºC and 16 h 

light (3000 – 6740 lux) for the reproduction phase. A honey water mixture (1:6 v/v) was provided as food 

in the mortality phase, no additional feeding in the reproduction phase. 

Verification of dosages 

Weighing of sprayed glass plates. 

Calculations and statistics 

Mortality was corrected according to the formula of Schneider-Orelli. ANOVA with Dunnett’s test for com-

parison. LD50 for mortality was calculated by sigmoidal doe-response regression. Program used was 

SigmaStat and Excel. 

Results 

Mortality phase: control mortality 3.33%, control corrected mortality (Schneider-Orelli) 0%, 1.73%, 22.4%, 

71.6%, 100%, and 100%.at 0.003, 0.01, 0.033, 0.1, 0.3, and 0.9 g product/ha, respectively. At 0.033 to 

0.9 g product/ha effects were statistically significant compared to the control. Wasps at 0.01 and 0.033 g 

product/ha without coordination problems moved slower compared to the control. LD50 for mortality is 

calculated to be 0.062 g product/ha (95% CI: 0.050 – 0.076), corresponding to 0.043 g as/ha. 

Reproduction phase: mean number of mummies per female in the control was: 17.6. The surviving fe-

males (without any coordination problems) at 0.003, 0.01, and 0.033 g product/ha were tested for repro-

duction. Mean number of mummies/female were: 25.4, 21.4 and 25.7 at 0.003, 0.01 and 0.033 g prod-

uct/ha, respectively. No statistically significant reduction of the reproduction compared to control could be 

observed in these tested concentrations. 

Remarks 

Validity criteria were met (mortality in the control < 13%, > 5 mummies/female in the control and two 

wasps out of 25 which produced zero mummies in the control). The result LR50 for mortality of 0.062 g 

product/ha (0.043 g as/ha) and < 50% effect on reproduction at  concentrations up to 0.033 g product/ha 

(0.002, 0.007, and 0.023 g as/ha) can be used for risk assessment. 
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Soil 

OECD artificial soil: 69% industrial quartz sand, 20% kaolin clay, 10% sphagnum peat, 0.40% CaCO3 to 

adjust pH to 6. Water content was 52% of MWHC. 

 

Application, concentrations, replicates 

Control (water), 0.09, 0.18, 0.36, 0.72, and 1.44 mg product/kg dwt (corresponds to 0.0625, 0.125, 0.25, 

0.5, and 1.0 mg as/kg dwt, respectively).Test item was thoroughly mixed into the soil. Four replicates per 

treatment with 10 worms each. Worms were placed on the contaminated soil. Reference substance was 

carbendazim (502 g/L) at 1.0, 2.5 and 5.0 mg as/kg dwt, tested at least once a year. 

Environmental conditions 

20 ± 2 ºC, 16 h light (400 – 800 lux). Test vessels were covered with perforated lids which allowed gas 

exchange. Feeding with cattle manure weekly with 5 g/vessel. Cattle manure was moistened to maintain 

the soil moisture. 

Verification of dosages 

No verification of dosages. 

Calculations and statistics 

Normality and equal variance test, ANOVA for comparison of control with treatments (α = 0.05). Statistical 

programs used were Excel, Sigma Plot and Sigma Stat. 

Results 

Moisture content of the soil was 30.8 – 32.8% of dwt at the start and 39.4 – 41.4% dwt at the end. No 

mortality was observed in the control and all test concentrations after 28 days of exposure. At 1.44 mg 

product/kg dwt one worm was found with skin bleeding. All other worms showed no pathological symp-

toms or changes in behaviour after 28 days of exposure. Body weight of the worms increased in the 

control and all other test concentrations throughout the first 28 days, biomass was not statistically signifi-

cant different from control. Mean number of juveniles in the control was 284, average number of juveniles 

in the test concentrations were: 272, 291, 269, 284, and 233 at 0.0625, 0.125, 0.25, 0.5 and 1.0 mg as/kg 

dwt, respectively. No significant difference compared to control in any test concentration. The NOEC is 

reported to be ≥ 1.44 mg product/kg dwt (corresponds to ≥ 1.0 mg as/kg dwt) for mortality, body weight 

and reproduction. 

Remarks 

Validity criteria were met. 

The result NOEC ≥ 1.44 mg product/kg  dwt of soil containing 10% o.m. (corresponds to ≥ 1.0 mg a.s/kg 

dwt) for mortality, body weight change and reproduction can be used for risk assessment. 
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sampling. Soil was stored for 14 days in the dark at 6 ºC in a climatic room and preincubated at room 

temperature for 19 days before use. Moisture content adjusted to 45% of MWHC prior to application. 

Amendment with powdered Lucerne grass meal at 0.5% dwt. 

Application, concentrations, replicates 

Control (water), 0.29 mg product/kg dwt (0.20 mg as/kg dwt, 0.215 kg product/ha, 0.15 kg as/ha), 1.43 

mg/kg dwt (1.0 mg as/kg dwt, 1.075 kg product/ha, 0.75 kg as/ha). Three replicates (450 g dwt). Soil was 

adjusted to 50% of MWHC at the start of the test. Toxic standard: cyanoguanidin (101% pure), 50 and 

100 mg/kg dwt), performed about 6 months before. 

Environmental conditions 

20 ± 2 °C, dark 

Verification of dosages 

No verification of dosages. 

Analysis 

Nitrification: analysis of NO2-N, NO3-N and NH4-N by photometric determination at 588 nm after extraction 

with 1M KCl and 2M KCl for 1 hour. The spectrophotometer was calibrated prior to the start and analyse 

method was validated on linearity and LOQ was determined, LOQ for nitrate was 1.90 mg NO3-N/kg dwt. 

Calculations and statistics 

Average nitrate-N contents for each assessment date and treatment were calculated. Standard deviations 

and coefficient of variation were determined. Formation rates compared to day 0 and their deviation of the 

control were calculated for each sampling date. Software used was Excel (2003) and SigmaPlot (2002). 

Results 

Table 5: with the differences of the nitrate-N contents compared to control. 

Application rate 

[kg product/ha] 

                 Differences of nitrate-N content [%] 

0 d 7 d 14 d 28 d 

0.215 5 -1 -9 1 

1.075 8 -3 -6 0 

A negative sign represents an increase. 

 

Table 6: with the differences of the nitrate-N formation rates compared to control. 

Application rate 

[kg product/ha] 

                 Differences of nitrate-N formation rates [%] 

7 d 14 d 28 d 

0.215 10 -6 4 

1.075 10 -3 4 

Reference 50 mg/kg 

dwt 

61 66 20 

Reference 100 mg/kg 

dwt 

103 73 87 

A negative sign represents an increase. 








