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Abstract: The results of the last meetings of the IOBC Working group “Pesticide and Beneficial 

Organisms” organized between 2001 and 2008 and that were published in the IOBC/wprs Bulletin 

have been reviewed and all new interesting records, obtained with methods fulfilling IOBC standards, 

have been compiled in an extensive table. This corresponds to more than 300 records, concerning 120 

different products and 20 different beneficial species.  
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Introduction  
Information concerning the compatibility of pesticides and beneficial arthropods are urgently 

needed for the practice in the context of IPM. The IOBC working group (WG) Pesticides and 

Beneficial Organisms has worked since the 70’s on the standardization of test methods and 

has provided a large amount of information with the realization of 9 Joint Pesticide testing 

Programs (Franz et al., 1980; Hassan et al., 1983, 1987, 1988, 1991, 1994, Sterk et al., 1999). 

During these programs, more than 200 pesticides were assessed on a set of 15 to 25 beneficial 

species related to IPM in greenhouses, orchards and arable crops. This information has been 

compiled for the IOBC/WPRS Commission “Integrated Production guidelines and 

Endorsement” in a database available on the Commission website (Anonymous, 2005).  

Since the last Joint Pesticide Testing Program, several group members have continued 

assessing the toxicity of pesticides on beneficial species in order to provide useful information 

for IPM. Most of the results were presented at the different IOBC WG meetings organized 

since 2001 and the results were published in the IOBC bulletin related to these meetings.  

The objective of this work is to compile all the interesting results from these publications 

that can further enrich the database of the IP Commission and/or be used in the future to build 

up new pesticide databases. The analysis was only focused on results obtained with methods 

fulfilling IOBC standards because the extrapolation from laboratory results to field, due to 

validation and acceptance of these standards, is possible with a large confidence and with a 

low risk of error, even if mistakes cannot be excluded. The non-inclusion of other test 

methods is not a quality judgment and it only responds to the lack of information on how the 

data presented in papers could be interpreted from a practical point of view.  

 

 

Material and methods  
 

Publication origin 
The publications used in this work were the manuscripts published in the IOBC bulletin 

corresponding to the proceedings of the Working Group Pesticides and Beneficial Organisms 

meetings for the period 2001-2008.  
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Validity of test methods 
All the publications were carefully reviewed in order to extract all interesting data that could 

enrich the pesticide database. Only data obtained according to IOBC standard principles were 

retained. This corresponds to: 

1. Residual contact toxicity tests with freshly applied pesticide residues on glass plates, 

sand, detached leaves, whole plants or soil in the laboratory (initial toxicity and extended lab 

test), with an adequate time of exposure and the most susceptible life stage which 

corresponds, depending on the type of natural enemy with: larvae of ladybirds, adults of 

parasitoids, first instars of predatory mites and bugs, etc. and a assessment of lethal and 

sublethal effects (reproduction, feeding or parasitism rates,...).  

2. The same experiments with the less susceptible life stage of beneficials (e.g. pupae, 

parasitized hosts, etc), if the information was available. 

3. Residual contact toxicity tests on natural substrates with aged residues (several days 

after treatment, DAT), in order to assess duration of harmful activity. Treated substrates can 

be kept in the laboratory between treatment and assessment (extended lab test) or staying 

outside (field aged residues);  

4. Semi-field and field trials for single species or well characterized groups of beneficials, 

like phytoseiid mites, predatory bugs, etc for a single treatment of one pesticide or a set of 

pesticides that must obligatory be applied together (product + surfactant or wetting agent) or 

repeated treatments of the same product, with comparison to a control. 

 

Quality criteria 
The results were used in this study when the publication included a clear description of 

methods or referred to a method previously published. In case of doubt, the data were 

rejected.  

The experiments had to include a control and the control mortality had to be acceptable 

(according to standard guidelines if available or mortality <20% for initial toxicity and <30% 

for extended tests if no validated guidelines were found). The products tested had to be clearly 

identified, in terms of active ingredient and tested rate. Botanical, mineral and organic natural 

compounds were only retained when they were well characterized (e.g. formulated 

commercial products). The rates were expressed in g a.i./ha, with a standard conversion 

volume of 400l/ha for run-off application or in g product/hl (e.g. 100g/hl <=> 400g/ha) for 

applications in glasshouses and orchards. For field tests, the data were used only when results 

were reported at species level or group of species closely related (e.g. phytoseiid mites, 

ladybirds, anthocorid bugs, Aphidiidae,...). The data only presented by large group level such 

as “predators”, “parasitic wasps” or general taxa levels (e.g. Coleoptera, Diptera,...) were not 

retained. The presence in the test protocol of a toxic reference compound that gave positive 

results were considered advantageous when new methods were used.  

Publications dealing with methodology, testing scheme development, studies on side-

effects of pesticide drifts, comparison of different pesticide regimes (e.g. conventional versus 

reduced-risk, IPM or organic) and with no effects that could be related to one particular were 

not considered for this work.  

 

Data accepted with restrictions 
In several publications, only part of the data generated could be integrated into the 

pesticide selectivity database. This was the case of experiments where the exposure time to 

treated surfaces was too short according to IOBC standards and/or there was not assessment 

of sublethal effects (reproduction, parasitism, feeding activity...) as described in the IOBC 

guidelines. In these cases, products that were harmless in the laboratory were only considered 
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with caution because the risk that they were harmful under field conditions exists. On the 

other hand, harmful products were integrated into the database without restrictions because if 

the number of surviving organisms is very low or absent, fertility assessment is not needed 

and because if products are toxic after a short exposure period they never will become 

harmless if the exposure period is extended to fulfill IOBC standards.  

A similar problem occurred when the mortalities were expressed under the form of LR50. 

If the LR50 is higher than the recommended field rate, there is no problem to consider the 

product as harmless. If the LR50 is lower than the recommended field rate, the difficulty is to 

rate the product in one of the 3 remaining categories, slightly harmful, moderately harmful or 

harmful. This could only be done if the relationship effect = f (dose) is given in the 

publication because in this case, it is possible to estimate the effects that would be caused by 

the field rate.  

In conclusion, irrespective of the difficulties and due to their interest for the publication, 

partial results of these papers have been integrated into the tables with an indication of their 

limitation in remarks.  

 

Explanation of the tables 
The structure of the table is as follows:  

1. Active ingredient 

2. Product category (I=insecticides and acaricides, F=fungicides, H=herbicides and plant 

growth regulator, M=miscellaneous, others) 

3. Test organism species or group species identification (for field trials) 

4. Category of test: 

- Initial toxicity: glass plates or sand. If there is no special mention, the product was 

assessed on the most susceptible life stage according to IOBC standard. When it is not 

the case, the life stage tested is added.  

- Ext lab test: plants, leaves or soils, natural substrate. If there is no special mention, the 

product was assessed on the most susceptible life stage according to IOBC standard. 

When it is not the case, the life stage tested is added. 

- (x) DAT: experiments realized with aged pesticide residues, several days after 

treatment (x DAT). When several assessments were made, the limits in time are given 

for each toxicity class if possible (e.g. 4 0-7DAT, 2 15DAT, 1 21DAT; product in 

category 4 in assessments carried out 0 and 7days after treatments, in category 2 in 

assessments at 15 DAT and in category 1 in assessments at 21 DAT). When there are 

some minor variations in the different assessments, the results have been rounded for 

simplification (e.g. category 1-1-2-1 at day 0, 3, 7 and 10 has been changed into 1 0-

10DAT, 4-3-4-4 into 4 0-10DAT, etc...).  

- Field + crop: field test. Number of field site is given (by default, one site only) 

- Tested rate, expressed in g a.i./ha (or l/ha for liquid products as oils) by default. 

Conversion factor for run-off application is g a.i./l x 400 (based on application of 400l 

spray mixture/ha). By example, an application of 160g a.i./ha correspond to an 

application of 40g a.i./100l, independently of the total volume applied and vice-versa.  

- Results, expressed in IOBC category.  

- Initial toxicity test: 1 = E<50%, 2 = 50%≤E < 75%, 3 = 75%≤E < 99%, 4 = 99%≤E 

- Other tests: 1 = E<25%, 2 = 25%≤E < 50%, 3 = 50%≤E < 75%, 4 = 75%≤E. (Note: In 

some publications, the toxicity classes used in the table were different that those used 

by the authors).  

- References. 
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Results 

 
Tables 
The results are reported in table 1 (19 pages), listed firstly by active ingredient (a.i.), then by 

species and finally by type of test, from initial toxicity to field tests. The tables are giving an 

indication of the results obtained in the different publications but do not prevent to consult 

directly the different publications for a finest assessment. This is particularly true with semi-

field and field tests because the results and their interpretation are clearly depending of the 

field sites, the climatic conditions and the sampling methods used.  

The tables present more than 300 records, concerning 120 products and 20 different 

species (5 predatory mites, 6 parasitic hymenoptera, 6 plant dwelling predators and 3 ground 

dwelling predators). The most frequently tested products since 2001 were imidacloprid (15 

records), deltamethrin , pymetrozine and sulfur (10), abamectine, carbaryl, natural pyrethrins, 

spinosad and triazamate (9). 
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