
Scientific knowledge about earthworms community can be strengthened thanks to a wide data base 

Around 10,000 adults of more than 30 common species are kept in alcohol and are available to the scientific community (genetic analysis, morphological traits,…) 

Thanks to data collected through space (all France) and time (since 2013 for minimum 10 years) this network could reveal the potential impact of pesticides 

 

Abondance moyenne 
avec le Test Bêche VDT 

General context and objectives 
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Richesse taxonomique moyenne  
       avec le Test Bêche VDT 

500 fields 
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Due to the intensification of agricultural 
practices, biodiversity has undergone a major 
decrease in farmlands over the last decades. 
In order to assess the non-intentional effects of 
agricultural practices, on biodiversity (birds, 
plants, beetles and earthworms),  and in 
application of the law about vegetal monitoring, 

the French ministry for agriculture 
has been carrying out a biovigilance program 
since 2013. 

Study sites and sampling design 

3 Cropping systems 
Crops 

Vineyard 

 
(winter wheat or corn) 

Market gardening crops 

80% in conventional management 

20% in organic farming 

Process 

•  each year 
•  with mustard method 

 
 In the field, earthworms are  

•  Counted 
•  Identified to their ecological categories 
•   Photographed individually 

•   Preserved in alcohol (96%) 

•   Sent to our laboratory for taxonomic analysis 

Sampling  

Sampling 

More than 250 trained observers  

Data entry 

Constant variables 
such as climate zone, altitude, soil texture… 
 

Annual variables 
• Tillage (date, tools used, depth…) 

• Fertilizers 
• Chemicals treatments (date, type of 

pesticide, active substance, quantity…) 

• Crop rotation 
• … 

Since 2013 

Results 

Participative results 
With earthworms’ data of the observers 

Generalized Linear Mixed Model (GLMM) 

Earthworm’s abundance per m² 

Type of fertilization has a  
significant influence on the 

abundance of earthworms 

Abundance 

Richness 

Farmers and citizens have become 

more and more interested in earthworms 
because of their impact on soil functioning 
and their importance in provision of many 
ecosystem services. In order to improve the 
knowledge on soil biodiversity and 
integrate earthworms in soil quality 
diagnostics, it appeared necessary to gain a 
large amount of data on their distribution.  

The objectives of this national dispositive are : 

2) to enhance knowledge 
 of the mechanisms  of  
 biodiversity responses to  
 agricultural pressures 

1) to be able to detect impacts of 
 agricultural practices, through 
 indicators of biodiversity 
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• Total abundance  
• Functional groups 

(n=344) 

(n=57) 

(n=99) 

18 
Total number of species 

24 20 18 30 22 21 24 11 

Perspectives 

Kruskal, 

p-value : 0,016 

Type of fertilization has a  
significant influence on endogeic 

and epigeic abundance 

Type of fertilization has a  
significant influence on epigeic 

abundance 

The most common taxa in Crops, Vineyard and Market gardening crops are : 

• Lumbricus castaneus and Satchellius mammalis for epigeic taxa 

• Lumbricus terrestris for Epi-Anecic taxa 

• Aporrectodea longa and Aporrectodea nocturna for Strict Anecic taxa 

• Allolobophora c. chlorotica,  Aporrectodea c. caliginosa and 

Allolobophora r. rosea for endogeic taxa 

 
Some common taxa are absent from some regions 
 
Some taxa are endemic from some regions 
 Lumbricus rubellus friendoides from Alsace 

 Allolobophora burgondiae  from Burgundy 

 Octodrilus complanatus from Corsican 

 … 

 

Table of taxa occurrence by land cover and region in 2016 

Abundance of earthworms per functional groups in Crops from 2013 to 2016  

Effect of tillage and fertilization 

Same pattern in ploughing and reduced tillage : 
the abundance of earthworms is higher with organic fertilization 
than without fertilization 

Occurrence of taxa 

Different pattern without tillage : 
the abundance of earthworms is lower with organic fertilization 
than without fertilization 

Kruskal, 

p-value : 0,255 

Kruskal, 

p-value : 0,182 
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EPI-ANECIC STRICT-ANECIC ENDOGEICFunctional groups EPIGEIC
Regions EFA ET DV DM LC LCD LRC LRR LRFR LT LCE LFE LFR NG NLX NN SGA SSS NCM OTC NCCT NCU ACCX ACPX AB AI ARR AM ACU Ali OC OLL MD MP PX Richness
Alsace 8 33 25 33 25 58 50 42 17 42 33 11
Aquita ine 7 7 14 7 43 7 21 43 7 29 14 7 7 14
Burgundy 31 54 15 54 23 39 77 23 31 39 8 8 12
Cors ican 100 100 100 3
Franche Comté 36 9 46 9 18 9 55 46 27 82 27 46 55 14
Midi  Pyrenees 4 33 8 8 8 79 8 13 4 63 67 96 42 8 4 16
Nord-Pas-de Cala is 36 9 27 91 9 9 9 9 18 91 82 18 64 13
Poitou-Charentes 25 50 15 10 5 30 5 35 35 5 30 65 85 45 35 15
Rhône-Alpes 7 13 40 7 27 80 60 73 7 13 7 7 12
Alsace 33 33 50 67 17 17 50 33 50 17 83 17 17 17 14
Aquita ine 27 27 27 9 9 82 9 18 9 36 82 27 9 14
Burgundy 38 13 88 50 50 38 63 13 25 9
Cors ican 67 17 17 17 33 33 6
Midi  Pyrenees 33 33 67 17 67 67 100 33 8
Poitou-Charentes 40 20 40 40 20 20 80 7
Rhône-Alpes 8 33 67 17 8 17 17 50 8 17 8 11
Alsace 33 67 33 3
Aquita ine 100 50 50 4
Cors ican 25 50 2
Midi  Pyrenees 50 50 50 50 50 6
Nord-Pas-de Cala is 67 67 100 33 4
Poitou-Charentes 33 33 33 33 33 100 33 67 33 33 10
Rhône-Alpes 33 100 33 33 67 67 67 33 8
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The authors of this poster would like to thank all those who contribute to the success of this network: 
farmers, observers, regional animators and the various regional and national actors. 


