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National foreword
This British Standard reproduces verbatim ISO 16387:2004 and implements it 
as the UK national standard.

The UK participation in its preparation was entrusted to Technical Committee 
EH/4, Soil quality, which has the responsibility to: 

A list of organizations represented on this committee can be obtained on 
request to its secretary.

Cross-references

The British Standards which implement international publications referred to 
in this document may be found in the BSI Catalogue under the section entitled 
“International Standards Correspondence Index”, or by using the “Search” 
facility of the BSI Electronic Catalogue or of British Standards Online.

This publication does not purport to include all the necessary provisions of a 
contract. Users are responsible for its correct application. 

Compliance with a British Standard does not of itself confer immunity 
from legal obligations.

— aid enquirers to understand the text;

— present to the responsible international/European committee any 
enquiries on the interpretation, or proposals for change, and keep the 
UK interests informed;

— monitor related international and European developments and 
promulgate them in the UK.

Summary of pages

This document comprises a front cover, an inside front cover, the ISO title page, 
pages ii to v, a blank page, pages 1 to 26, an inside back cover and a back cover.

The BSI copyright notice displayed in this document indicates when the 
document was last issued.
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Foreword 

ISO (the International Organization for Standardization) is a worldwide federation of national standards bodies 
(ISO member bodies). The work of preparing International Standards is normally carried out through ISO 
technical committees. Each member body interested in a subject for which a technical committee has been 
established has the right to be represented on that committee. International organizations, governmental and 
non-governmental, in liaison with ISO, also take part in the work. ISO collaborates closely with the 
International Electrotechnical Commission (IEC) on all matters of electrotechnical standardization. 

International Standards are drafted in accordance with the rules given in the ISO/IEC Directives, Part 2. 

The main task of technical committees is to prepare International Standards. Draft International Standards 
adopted by the technical committees are circulated to the member bodies for voting. Publication as an 
International Standard requires approval by at least 75 % of the member bodies casting a vote. 

Attention is drawn to the possibility that some of the elements of this document may be the subject of patent 
rights. ISO shall not be held responsible for identifying any or all such patent rights. 

ISO 16387 was prepared by Technical Committee ISO/TC 190, Soil quality, Subcommittee SC 4, Biological 
methods. 
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Introduction 

This International Standard has been drawn up taking into consideration test procedures recommended by the 
International Organization for Standardization (ISO) and the Organization for Economic Cooperation and 
Development (OECD) (see Clause 2 and Bibliography). 

The method described was developed for testing the effects of chemicals added to an artificial soil. An 
adaptation for testing or comparing soils to assess, for example, the effects of remediation treatments is given 
in Annex B. It can also be adapted for assessing sublethal effects and determining no-effect levels for 
pesticides. 

Soil-dwelling annelids of the genus Enchytraeus are ecologically relevant, i.e. they are abundant in many soils 
where earthworms are scarce, but can also reach high population densities in soils well inhabited by earthworms. 
Enchytraeidae can be used in laboratory tests as well as in semi-field and field studies. From a practical point of 
view, many Enchytraeus species are easy to handle and breed, and their generation time is significantly shorter 
than that of earthworms [the test duration for a reproduction test with Enchytraeidae is 4 weeks to 6 weeks, 
compared to 12 weeks (including synchronization) with earthworms]. 
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Soil quality — Effects of pollutants on Enchytraeidae 
(Enchytraeus sp.) — Determination of effects on reproduction 
and survival 

1 Scope 

This International Standard describes a method for determining the effects of substances or contaminated 
soils on reproduction and on survival of the worm Enchytraeus albidus (Enchytraeidae). The animals are 
exposed to the substances by dermal and alimentary uptake using a defined artificial soil substrate to which 
specified amounts of that substance are added, or by using a soil substrate of unknown quality. 

This International Standard is applicable to test substances that are either insoluble or soluble in water, 
although the method of application differs. The method is not applicable to volatile test substances, i.e. 
substances for which H (Henry's constant) or the air/water partition coefficient is greater than 1, or for which 
the vapour pressure exceeds 0,013 3 Pa at 25 °C. The water solubility and the vapour pressure of the test 
substance should be known. Additionally, information on the persistence of the test substance in soil is 
desirable. 

NOTE 1 Basic information on the ecology and ecotoxicology of Enchytraeidae in the terrestrial environment can be 
found in the bibliographic references. 

NOTE 2 The stability of the test substance cannot be ensured over the test period. No provision is made in the test 
method for monitoring the persistence of the test substance. 

NOTE 3 Recommendations for adapting the method to comparing or monitoring soil quality are given in Annex B. 

2 Normative references 

The following referenced documents are indispensable for the application of this document. For dated 
references, only the edition cited applies. For undated references, the latest edition of the referenced 
document (including any amendments) applies. 

ISO 11268-2:1998, Soil quality — Effects of pollutants on earthworms (Eisenia fetida) — Part 2: Determination of 
effects on reproduction 

OECD Guideline No. 207, 1984, Earthworm Acute Toxicity Tests, Organization for Economic Cooperation and 
Development, Paris 

3 Terms and definitions 

For the purposes of this document, the following terms and definitions apply. 

3.1 
reproduction 
increase in the mean number of juveniles per test vessel after 6 weeks 

3.2 
concentration lethal to 50 % of the test organisms 
LC50 
that concentration of the test substance which kills 50 % of the test animals within the period of the range-
finding test or the definitive test 
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NOTE 1 The LC50 is expressed as mass of test substance per dry mass of the test substrate. 

NOTE 2 It is the median lethal concentration. 

3.3 
lowest observed effect concentration 
LOEC 
lowest tested concentration at which the test substance is observed to have a statistically significant effect on 
reproduction (probability p < 0,05) when compared with the control 

NOTE 1 The concentration is expressed as mass of test substance per dry mass of test substrate over a given 
exposure time. 

NOTE 2 In addition, all test concentrations above the LOEC should have a harmful effect equal or greater than that 
observed at the LOEC. If these two conditions are not satisfied, a full explanation should be given for how the LOEC [and 
hence the NOEC (see 3.4)] has been selected. 

NOTE 3 In this test, the effect on reproduction (number of juveniles) is used as test parameter. 

3.4 
no observed effect concentration 
NOEC 
test concentration immediately below the LOEC which, when compared with the control, has no statistically 
significant effect (probability p > 0,05) within a given exposure time 

NOTE In this test, the effect on reproduction (number of juveniles) is used as test parameter. 

3.5 
effect concentration 
ECx 
concentration at which a specific effect is detected [where x is the percentage (10, 25, 50) of this effect, e.g. 
on reproduction, in relation to a control] 

NOTE For example, EC50 means the concentration estimated to reduce the reproduction rate at the end of the test 
to 50 % compared to the control. All effect concentrations are expressed as mass of test substance per dry mass of the 
test substrate. 

4 Principle 

Adult Enchytraeidae worms are exposed to a range of concentrations of the test substance mixed in artificial 
soil. The test can be divided into two distinct steps: a short (2 weeks) range-finding test in which the range of 
toxic effects (mainly mortality) is determined, and a long-term (6 weeks)  definitive test in which the survival of 
parental worms and the fecundity (number of juveniles) are measured. Therefore, the test is usually 
conducted as follows. 

a) For test substances of unknown toxicity exposure, it is recommended to conduct a range-finding test for a 
period of 14 d, indicating the concentrations for total mortality and for the absence of mortality. The 
resulting dose-response relationship is important for the proper design of the definitive test. 

b) The definitive test is designed to determine the concentration of a test substance mixed into the artificial 
soil that causes a defined significant or specified effect on reproduction. This test design includes the 
investigation of lethal effects on the parental Enchytraeidae. The total duration of the definitive test is 
6 weeks (if another Enchytraeus species than E. albidus is used, it can be shorter). After the first 3 weeks, 
the adult worms are removed, the number of living worms and morphological changes (e.g. body lesions 
or fragmentation of the worm) are recorded. After another 3 weeks, the number of offspring hatched from 
the cocoons is counted. The NOEC and the ECx for reproduction are determined. 
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5 Materials 

The test substrate and the test substance are set up with standard laboratory equipment and kept in glass 
vessels. 

5.1 Biological material. 

The recommended test species is Enchytraeus albidus Hence 1837 (white potworm; Enchytraeidae, 
Oligochaeta, Annelida). E. albidus is one of the largest enchytraeid species, measuring 15 mm to 40 mm, and 
has a world-wide distribution (see Bibliography). It can easily be recognised by two characteristics: four setae 
per bundle ventrally, and the very long seminal duct in the clitellum region as well as some segments behind it. 
The species can be found in marine, limnic and terrestrial habitats, mainly in decaying organic matter 
(seaweed, compost) and only rarely in meadows. This broad ecological tolerance and some morphological 
variations indicate that the species may consist of several races (or ecotypes). 

E. albidus can be obtained commercially, since it is sold as food for fish. It should be verified whether such a 
culture is contaminated by other, usually smaller species (see Bibliography). If contamination occurs, all 
worms are washed in water in a Petri dish. With the help of a stereomicroscope, large adult specimens of E. 
albidus are selected to start a new culture. All other worms of the original culture are discarded. E. albidus can 
be bred easily in a wide range of organic waste materials (see Annex E) and has a short life cycle, reaching 
maturity between 33 d (at 18 °C) and 74 d (at 12 °C). Only cultures which have been kept in the laboratory for 
at least 5 weeks (one generation cycle) without problems can be used for testing purposes. 

Other species of the genus Enchytraeus, e.g. the true soil-inhabiting but smaller species E. buchholzi 
Vejdovsky 1879 or E. crypticus Westheide and Graefe 1992, are also suitable as test organisms (see 
Annex F). If other species of Enchytraeus are used, they shall be clearly identified and the rationale for the 
selection of the species as well as deviations of the experimental method should be reported in this case. 

The worms used in the tests should be adult with eggs (white spots) in the clitellum region and should have 
approximately the same size (approximately 15 mm). A synchronisation of the breeding culture is not 
necessary. The Enchytraeidae should be acclimatised in untreated artificial soil under test conditions for at 
least 24 h prior to testing. During this period, the same food which is used as a food source in the test should 
be given in sufficient amount. 

For one test, an excess number of adult clitellate worms should be taken from the culture box without 
observing them in detail in order to get enough suitable worms. At the end of the acclimatization period, only 
worms with eggs and behaving normally (e.g. not trying to leave the artificial soil) are selected for the test. 
This selection is made by placing the worms in a Petri dish filled with a small amount of water under a 
stereomicroscope, and discarding the animals without eggs. A freshwater medium (e.g. reconstituted water as 
described in OECD Guideline 202) should preferably be used, since demineralized water or tap water (risk of 
copper contamination) could harm the Enchytraeidae. During this process, other organisms living in the 
cultures, such as mites, are also removed from the worms. 

5.2 Test substrate. 

Artificial soil shall be prepared in accordance with OECD Guideline 207 and ISO 11268-2. It consists of the 
following components (based on dry mass): 

 10 % sphagnum peat [air-dried and finely ground (2 mm ± 1 mm)]; new batches of peat should be 
checked for toxicity to worms before use in tests; 

 20% kaolin clay (kaolinite content preferably above 30 %); 

 approximately 69 % (depending on the amount of CaCO3 needed) air-dried industrial quartz sand 
(predominantly fine sand, with more than 50 % mass fraction having particle size 0,05 mm to 0,2 mm). 

Add approximately 0,3 % to 1,0 % calcium carbonate (CaCO3, pulverised, analytical grade) to obtain a pH of 
6,0 ± 0,5. 
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