
 

ECOTOXICITY ELEMENTS 
TOXICITY TO TERRESTRIAL ORGANISMS 

Soil invertebrates: Folsomia candida, Enchytraeus albidus 
 
 
PAPER REVIEWED 
 
Gejlsbjerg, B., Klinge, C., Samsøe-Petersen, L., Madsen, T. 2001. Toxicity of linear 
alkylbenzene sulfonates and nonylphenol in sludge-amended soil. Environmental Toxicology 
and Chemistry, 20, 2709-2716. 
 
 
TEST SUBSTANCE 
 
• (C11.6) LAS (EniChem Augusta Industriale, Milan, Italy). 
 

 Remarks: The neat material was 14 % (w/w) active C11.6 LAS in an aqueous sodium salt 
solution, average molecular weight = 342 g/mol, distribution of the linear alkyl chains: C10 14 
%, C11 34 %, C12 31 %, C13 20 %. All data expressed in mg LAS (active substance) / kg d.w. 
soil-sludge mixture. 
 
 
METHOD  
  
• Laboratory DHI Water and Environment, Department of 

Ecotoxicology, Denmark. 
  
• Objectives To determine the effects of sludge-associated LAS on 

the soil invertebrates Folsomia candida (springtail) and 
Enchytraeus albidus (potworm). 
Additional objectives not reviewed in this summary: to 
determine the effects of 4-nonylphenol on these soil 
invertebrates. 

  
• Method/guideline followed Springtail Folsomia candida: ISO 11267 (ISO 1999a). 

Enchytraeid Enchytraeus albidus: ISO WD 16387 (ISO 
1999b). 

  
• Test substrate/application • Soil: a natural coarse sandy soil collected from the 

upper 20 cm of an agricultural field at Jyndevad, 
Denmark. Defaunation by sieving (1 mm mesh), 
heating at 60 °C (24 h), and freezing at -70 °C (24 
h). Description of the soil characteristics in the 
reviewed paper. 

• Sludge: dewatered activated sludge (28 % dry matter 
(w/w), collected at a WWTP in Lundtofte, Denmark, 
was used, after sieving (4 mm mesh) and 
defaunation at -70 °C (24 h) for the experiments with 
F. candida. The sludge was not defaunated for the 
experiments with E. albidus. 
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LAS was dissolved in demineralized water and added to 
individual subsamples of sludge (24 h of equilibration 
at 4 °C), which were then mixed with soil to a final 
sludge:soil ratio of 1:20 (d.w.). 

  
• GLP Likely not. 
  
• Year (study performed) ≤ 2001. 
  
• Species/strain/supplier F. candida: laboratory reared, supplier and collection 

site not mentioned. 
Enchytraeus albidus: provided by ECT 
Oecotoxikologie (Floersheim, Germany). 
Acclimation to the test soil not mentioned. 

  
• Analytical monitoring Nominal concentrations in the test were not measured. 

However, a separate experiment (without animals) was 
set up with two concentrations not used in the animal 
testing (250 and 1000 mg LAS / kg d.w.) to measure 
degradation during the test. 

  
• Exposure period F. candida: 28 days. 

E. albidus: 21 days for adult survival, 42 days for 
reproduction. 

  
• Endpoints Mortality and reproduction. 
  
• Statistical methods NOEC, LOEC with Student’s t-test. LCx were 

estimated with probit analysis, ECx were estimated 
with nonlinear regression (not further detailed). 

  

 Remarks: / 
  
  
RESULTS  
  
• Nominal concentrations F. candida: 0, 125, 250, 500, 1000, 2500, 4000 mg 

LAS / kg soil-sludge mixture (d.w.). 
E. albidus: 0, 750, 1500, 2250, 3000 mg LAS / kg soil-
sludge mixture (d.w.). 

  
• Measured concentrations Degradation after 21 to 28 days was less than 15 % in 

the separate experiment without animals. 
  
• NOEC, LOEC, EC50, EC10, 

LC50, LC10 
See Table 1. 

  
Table 1: NOEC, LOEC, ECx and LCx values (mg LAS / kg d.w.) for F. candida and E. 
albidus exposed to LAS. 
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Species Parameter NOECa LOECa EC10 or 
LC10 

EC50 or 
LC50 

F. candida Adult survival 1000 2500 750  1338 
 Reproduction 500 1000 480 1437 

E. albidus Adult survival <750 750 511 1400 
 Reproduction 750 1500 447 1143 
a NOEC and LOEC were calculated with a Student’s t-test and this is not valid in 
this case. 
 
  

 Remarks: No raw toxicity data available (only NOEC, LOEC, ECx, LCx). NOECs and 
LOECs were calculated with a Student’s t-test, which is an unvalid test in this case. 
  
  
CONCLUSIONS  
  
The toxicity of LAS was similar for both organisms, with reproduction of E. albidus as most 
sensitive endpoint (EC10 = 447 mg / kg sludge-soil mixture (d.w.). It is mentioned that the 
addition of LAS to sludge might mobilize other toxic compounds from the sludge. The 
authors conclude that the enhanced toxicity noticed is probably due to the higher availability 
of these mobilized compounds rather than to a direct effect of LAS in sludge itself. 
  
  
RELIABILITY  
  
Klimisch score 2a (acceptable, well-documented publication which 

meets basic scientific principles; comparable to ISO 
(1999a, 1999b). 

 
  
REFERENCES  
 
ISO. 1999a. Soil quality – Inhibition of reproduction of Collembola (Folsomia candida) by 

soil pollutants. ISO 11267, Geneva, Switzerland. 
ISO. 1999b. Soil quality – Effects of pollutants on Enchytraeidae (Enchytraeus sp.) – 

Determination of effects on reproduction. WD 16387, version 2/99. Geneva, 
Switzerland. 

 
 

 3



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /Description <<
    /FRA <>
    /ENU (Use these settings to create PDF documents with higher image resolution for improved printing quality. The PDF documents can be opened with Acrobat and Reader 5.0 and later.)
    /JPN <FEFF3053306e8a2d5b9a306f30019ad889e350cf5ea6753b50cf3092542b308000200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e30593002537052376642306e753b8cea3092670059279650306b4fdd306430533068304c3067304d307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e30593002>
    /DEU <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


