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Abstract       After the discovery of the Western corn rootworm (Diabrotica 
virgifera, pest) in 2007 the southwest of Germany was infested by another 
tragedy in spring 2008 - a considerable bee extincion. An extensive 
investigation of the reason for the extinction was carried out. Hundreds of 
analyses and experiments were done. In this report determinations, 
reasons, results and consequences will be presented.  
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In spring 2008 a massive bee extinction suddenly 

occurred in the southwest of Germany. It started 

between April 26th and May 2nd, 2008 when first 

colonies of bees died. At this time a local incident was 

assumed. But soon more and more colonies deceased. 

At the end 12.000 colonies belonging to 700 apiarists 

were dead or damaged - most of them in the Upper 

Rhine Valley. Due to its dimension an enfeebled 

constitution of the bees caused e.g. by a strong winter 

or vermin like the varroa mite could be excluded as 

main reason for the extinction. The behaviour of the 

deceasing bees showed symptoms of an intoxication: 

disorientation, crowd of dead bees at the entrance of 

the bee hive especially in the early morning before the 

bee flight. Pollen analyses showed that the bees had 

collected pollen in rape and pome before the death 

occurred. 

 

Biological Material and Method 
 

In order to find the toxin which was liable for 

the death of the bee colonies hundreds of chemical 

analyses were carried out. Bee, bee bread and plant 

materials from nearby blooming fields (especially rape 

and pome) were analysed for pesticides which are toxic 

towards bees using VDLUFA (German Association of 

Agricultural Analysis and Research Institutes) method 

no. 3.3.7.1 [1]. The extraction was done by intense 

mixing with organic solvent, the clean-up by gel 

permeation chromatography and the analysis by GC-

MS and LC-MS/MS. In many samples the pesticides 

Clothianidin, Methiocarb and Thiacloprid were found 

(see tables 1 - 3). 

In two bee samples lethal concentrations of 

Clothianidin were found. In 15,4 % of the bee bread 

samples and in 14,2 % of the plant samples the NOEL 

(no effect level) of Clothianidin for bees was exceeded. 

Clothianidin seemed to be responsible for the bee 

extinction. 

An investigation of the Clothianidin source 

took place. It was conspicuous that in many samples 

Clothianidin residues were found together with 

Methiocarb residues. In 2008 the maize (corn) sowing 

coincided with the rape and pome bloom. It was the 

first year Clothianin was used together with 

Methiocarb for the pesticide treatment of maize seed - 

Clothianidin against the western corn rootworm 

(Diabrotica virgifera) and Methiocarb against bird 

predation. The Upper Rhine Valley is one of the most 

important maize growing areas in Germany. Maize is 

grown here frequently as a monoculture. 

When examining maize seed bags in many of 

them a big quantity of abrasion of the pesticide 

treatment were found. The content of Clothianidin in 

the abrasion of 100.000 maize kernels were up to 4,6 g. 

This abrasion can be blown into the environment when 

using a negative pressure maize seeder with an air 

exhaust on top of the machine. Drift test have proven 

this assumption. For the test a negative pressure maize 

seeder with an air exhaust on top of the machine (type 

A) was sowing treated maize seed at the rim of a rape 

field (see figure 1). At a distance of 1, 3, 5 and 25 

meters to the rim Petri dishes were placed inside the 

rape field for collection of the drifted abrasion (see 

figure 2). The test were repeated after modifying the 

exhaust pathway. After fixing tubes at the exhaust unit 

the pathway was directed towards the ground (type B, 

see figure 3) and alternatively into the seed chamfer 

(type C, see figure 4). The test were also repeated with 

a positive pressure maize seeder (as reference). 
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Table 1 

Bee samples 

Content   Clothianidin Methiocarb   Thiachloprid 

µg/kg ng/bee Quantity % Quantity % Quantity % 

< 1 < 0,1 21 16,5 85 66,9 54 81,8 

1 – 5 0,1 - 0,5 18 14,2 36 28,3 10 15,2 

5 – 10 0,5 - 1,0 47 37 5 3,9 2 3 

10 – 15 1,0 - 1,5 26 20,5 - - - - 

15 – 20 1,5 - 2,0 8 6,3 1 0,8 - - 

20 – 40 2,0 - 4,0 4 3,2 - - - - 

> 40 > 4,0 2 1,6 - - - - 

 
Table 2 

Bee bread samples 

Content Clothianidin Methiocarb   Thiachloprid 

µg/kg Quantity % Quantity % Quantity % 

< 1 77 65,8 53 45,3 29 38,1 

1 - 5 7 6 22 18,8 8 10,5 

5 - 10 6 5,1 12 10,3 14 18,4 

10 - 15 8 6,8 12 10,3 7 9,2 

15 - 20 1 0,9 6 5,1 4 5,3 

20 - 50 13 11,1 8 6,8 7 9,2 

50 - 100 5 4,3 4 3,4 4 5,3 

> 100 - - - - 3 4 

 
Table 3 

Plant samples 

Content Clothianidin Methiocarb   Thiachloprid 

µg/kg Quantity % Quantity % Quantity % 

< 1 77 65,8 53 45,3 29 38,1 

1 - 5 7 6 22 18,8 8 10,5 

5 - 10 6 5,1 12 10,3 14 18,4 

10 - 15 8 6,8 12 10,3 7 9,2 

15 - 20 1 0,9 6 5,1 4 5,3 

20 - 50 13 11,1 8 6,8 7 9,2 

50 - 100 5 4,3 4 3,4 4 5,3 

> 100 - - - - 3 4 

 

 

 
 

 

 

 

 

 

 

 

 
 

                  Figure 1 Negative pressure maize seeder                               Figure 2 Petri dishes inside a maize field 
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            Figure 3 Exhaust after modification type B                               Figure 4 Exhaust after modification type C 

 

 

 

Figure 5 The Clothianidin content of rape plants in different distances to the rim of the field 

 

 

Figure 5 shows the results of the test. A 

modification of the exhaust pathway into the seed 

chamfer (type C) reduces the drift of the abrasion to a 

minimum. The drift is comparable in this case to that 

of a positive pressure seeder. 

 

 

 

 

Results and Discussions 
 

The considerable bee extinction in the Upper 

Rhine Valley in the year 2008 is the result of a 

coincidence of unfortunate events: 

 

 Application of Clothianidin in maize seed 

treatment against the western corn rootworm 

(Diabrotica virgifera) 
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 Inadequate quality of seed treatment (low 

degree of adhesion) which causes abrasion 

 High drift when using conventional negative 

pressure maize seeder 

 Huge maize growing area (mostly monoculture) 

 Climatic conditions (maize sowing coincided 

with the rape and pome bloom) 

 Enfeebled bee colonies (varroa mite) 

 

Conclusions 
 

As a consequence of the bee extinction seed 

treatment with Clothianidin and other pestides of the 

chemical class of neonicotinoids (Imidacloprid, 

Thiamethoxam) became forbidden in Germany. A 

maximum level of abrasion for maize seed treated with 

Methiocarb was issued. The seed of maize kernel 

treated with Methiocarb with negative pressure maize 

seeder is only permitted if the seeder is modified to 

reduce drift by 90 %. The compliance of the 

regulations will be observed by the authorities. 
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