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Earthworms	  cons-tute	  a	  major	  propor-on	  of	  the	  macrofauna	  biomass	  in	  arable	  soils	  and	  have	  a	  pivotal	  role	  to	  
play	   in	  maintaining	  soil	  health.	  They	  can	  be	  considered	  the	  most	   important	  «	  ecosystem	  engineers	  »	   in	  arable	  
soil,	  due	  to	  their	  cas-ng	  effects	  on	  soil	  physical	  and	  bio-‐chemical	  proper-es.	  Earthworms	  have	  been	  suggested	  as	  
poten-al	   indicators	   of	   the	   sustainability	   of	   agricultural	   prac-ces	   that	   a	   farmer	   might	   use	   thereby	   op-mising	  
different	   farming	   systems.	   Agricultural	   produc-on	   systems	   have	   a	   marked	   effect	   on	   earthworm	   popula-ons,	  
because	  mechanical	  disturbances	  change	  the	  environment	  in	  which	  they	  live.	  
	  
The	  current	   study	  assessed	   the	  effects	  of	   two	  agricultural	  prac-ces	  and	   two	  straw	  management	  modali-es	  on	  
earthworm	  community	  changes	  and	  soil	  physico-‐chemical	  proper-es.	  
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Site	  and	  experimental	  design	   Methods	  

Earthworms	  were	  sampled	  using	  
formaldehyde	  and	  hand	  sor-ng	  
method	  (Bouché,	  1972).	  
  

Soil	  samples	  were	  collected	  at	  3	  
depths:	  
	  
• 	  a:	  0-‐10	  cm	  
• 	  b:	  10-‐20	  cm	  	  
• 	  c:	  20-‐30	  cm	  
 

 Studied 
parameters 

Physico-‐chemical	  soil	  proper-es	  

	  
-‐ 	  Bulk	  density	  (BD)	  
-‐ 	  Penetra-on	  resistance	  (PR)	  
-‐ 	  Electrical	  conduc-vity	  (EC)	  
-‐ 	  Hot	  Water	  Carbon	  (HWC)	  
-‐ 	  Residual	  humidity	  (RH)	  
-‐ 	  Water	  extractable	  	  
	  (Ca,	  Mg,	  Na,	  K,	  P)	  

Earthworm	  community	  

	  
-‐ 	  Abundance	  
-‐ 	  Biomass	  
-‐ 	  Species	  diversity	  	  

Soil	  physico-‐chemical	  proper8es	   Earthworm	  abundance	  and	  biomass	   Earthworm	  diversity	  

Parameter/
Treatment

EC RH HWC P K Mg Na Ca

Depth a S.m-1 % Mg.kg-1

CT/IN 81.5 16.3 411 4.2 a 16.5 ac 3.7 26.2 54
CT/OUT 79.2 16.3 448.3 4.2 a 14.5 a 3.7 32.3 52.3

RT/IN 76.5 17.3 463 5.8 b 21.7 b 3.6 22.4 48.8
RT/OUT 73.7 16.8 443.1 4.9 ab 18.5 bc 3.4 22.6 47.3
Depth b
CT/IN 68.8 17.7 433.6 3.8 a 13.2 a 3.4 24.5 50.3

CT/OUT 69.1 17.6 402.8 3.8 a 12.1 a 3.3 22.3 47.8
RT/IN 71 17.4 387.7 3.9 b 11.6 b 3.3 21.5 52.1

RT/OUT 66.7 17 397.2 3.7 ab 9.1 b 3.1 20.8 45.8
Depth c
CT/IN 68.5 a 18.2 a 384.4 4 a 14.9 a 3.4 ab 23.5 50.2 ab

CT/OUT 67.6 a 18.2 a 378.4 4.1 a 14.8 a 3.1 a 23 44.3 a
RT/IN 84.5 b 17.1 ab 380.5 3.3 b 14.1 ab 4.1 b 21.7 58.5 b

RT/OUT 77.4 ab 17 b 382.4 3.2 b 12.3 b 3.7 ab 21.5 52.9 ab

Table	  2.	  Propor-on	  (%)	  of	  earthworm	  species	  and	  ecological	  category	  
recorded	  at	  Belgian	  sites	  in	  2012. 

Table	  1.	  Mean	  of	  soil	  physical	  and	  chemical	  proper-es	  among	  the	  four	  
agricultural	  prac-ces. Figure	  2.	  Earthworm	  abundance	  and	  biomass	  (+Standard	  

devia-on)	  measured	  in	  the	  four	  agricultural	  prac-ces.	  

Figure	  1.	  Mean	  penetra-on	  resistance	  measured	  as	  a	  func-on	  of	  two	  
depths	  (cm)	  under	  agricultural	  prac-ces.	  	  

Figure	  3.	  Total	  abundance	  of	  earthworm	  ecological	  category	  	  
under	  agricultural	  prac-ces.	  

Key	  facts	  

• 	  Soil	  compac8on	  was	  significantly	  higher	  in	  RT	  compared	  with	  CT	  up	  to	  a	  depth	  of	  6–49	  cm	  (Fig.1)	  ;	  	  

• 	  For	  each	  depth,	  measures	  of	  soil	  physico-‐chemical	  proper8es	  showed	  significant	  differences	  among	  treatments	  (Table	  1)	  ;	  	  

• 	  Mean	  earthworm	  abundance	  and	  	  biomass	  was	  similarly	  not	  significantly	  different	  between	  CT	  and	  RT	  (Fig.	  2)	  ;	  

• 	  Significant	  increased	  earthworm	  abundance	  and	  biomass	  when	  crop	  residues	  were	  remained	  in	  the	  fields	  (Fig.2)	  ;	  

• 	  Earthworm	  community	  in	  fields	  was	  dominated	  by	  epi-‐anecic	  and	  endogeic	  categories	  (Fig.3)	  ;	  

• 	  Earthworm	  community	  was	  dominated	  by	  N.	  c.	  caliginosus,	  L.	  terrestris	  and	  A.	  r.	  rosea	  species	  (Table	  2)	  ;	  

• 	  No	  clear	  associa8ons	  between	  the	  groups	  of	  physico-‐chemical	  and	  biological	  variables. 

Species 
Ecological 

category 
CT/IN CT/OUT RT/IN RT/OUT 

Dendrobaena mammalis Epigeic 1.8    

L. castaneus Epigeic 0.1 0.4 3.1 5.8 

L. terrestris Epi-anecic 20.8 25.8 29.5 37.2 

Nicodrilus. c. meridionalis Anecic 20.3    

Nicodrilus. c. caliginosus Endogeic 42.9 64.4 63.9 56.5 

Allolobophora. c. chlorotica 

typica 

Endogeic 5.3 3.1   

Allolobophora. r. rosea Endogeic 8.6 6.4 3.5 0.6 

Octolasium Cyaneum Endogeic 0.2    

 

References	  :	  Bouché, M.B., 1972. Lombriciens de France: Ecologie et Systématique, INRA Ann Zool Ecol. 
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