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European foreword 

The text of ISO 21285:2019 has been prepared by Technical Committee ISO/TC 190  "Soil quality” of the 
International Organization for Standardization (ISO) and has been taken over as EN ISO 21285:2020 by 
Technical Committee CEN/TC 444 “Environmental characterization of solid matrices” the secretariat of 
which is held by NEN. 

This European Standard shall be given the status of a national standard, either by publication of an 
identical text or by endorsement, at the latest by October 2020, and conflicting national standards shall 
be withdrawn at the latest by October 2020. 

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

According to the CEN-CENELEC Internal Regulations, the national standards organizations of the 
following countries are bound to implement this European Standard: Austria, Belgium, Bulgaria, 
Croatia, Cyprus, Czech Republic, Denmark, Estonia, Finland, France, Germany, Greece, Hungary, Iceland, 
Ireland, Italy, Latvia, Lithuania, Luxembourg, Malta, Netherlands, Norway, Poland, Portugal, Republic of 
North Macedonia, Romania, Serbia, Slovakia, Slovenia, Spain, Sweden, Switzerland, Turkey and the 
United Kingdom. 

Endorsement notice 

The text of ISO 21285:2019 has been approved by CEN as EN ISO 21285:2020 without any modification. 

 

SIST EN ISO 21285:2020

iTeh STANDARD PREVIEW
(standards.iteh.ai)

SIST EN ISO 21285:2020
https://standards.iteh.ai/catalog/standards/sist/4cabe9d5-3202-40c7-87fd-

533239d9d739/sist-en-iso-21285-2020



 

SIST EN ISO 21285:2020

iTeh STANDARD PREVIEW
(standards.iteh.ai)

SIST EN ISO 21285:2020
https://standards.iteh.ai/catalog/standards/sist/4cabe9d5-3202-40c7-87fd-

533239d9d739/sist-en-iso-21285-2020



© ISO 2019

Soil quality — Inhibition of 
reproduction of the soil mite 
(Hypoaspis aculeifer) by soil 
contaminants
Qualité du sol — Inhibition de la reproduction de l'acarien prédateur 
(Hypoaspis aculeifer) par des contaminants du sol

INTERNATIONAL 
STANDARD

ISO
21285

First edition
2019-04

Reference number
ISO 21285:2019(E)

SIST EN ISO 21285:2020

iTeh STANDARD PREVIEW
(standards.iteh.ai)

SIST EN ISO 21285:2020
https://standards.iteh.ai/catalog/standards/sist/4cabe9d5-3202-40c7-87fd-

533239d9d739/sist-en-iso-21285-2020



﻿

ISO 21285:2019(E)
﻿

ii� © ISO 2019 – All rights reserved

COPYRIGHT PROTECTED DOCUMENT

©  ISO 2019
All rights reserved. Unless otherwise specified, or required in the context of its implementation, no part of this publication may 
be reproduced or utilized otherwise in any form or by any means, electronic or mechanical, including photocopying, or posting 
on the internet or an intranet, without prior written permission. Permission can be requested from either ISO at the address 
below or ISO’s member body in the country of the requester.

ISO copyright office
CP 401 • Ch. de Blandonnet 8
CH-1214 Vernier, Geneva
Phone: +41 22 749 01 11
Fax: +41 22 749 09 47
Email: copyright@iso.org
Website: www.iso.org

Published in Switzerland

SIST EN ISO 21285:2020

iTeh STANDARD PREVIEW
(standards.iteh.ai)

SIST EN ISO 21285:2020
https://standards.iteh.ai/catalog/standards/sist/4cabe9d5-3202-40c7-87fd-

533239d9d739/sist-en-iso-21285-2020



﻿

ISO 21285:2019(E)
﻿

Foreword.........................................................................................................................................................................................................................................iv
Introduction...................................................................................................................................................................................................................................v
1	 Scope.................................................................................................................................................................................................................................. 1
2	 Normative references....................................................................................................................................................................................... 1
3	 Terms and definitions...................................................................................................................................................................................... 2
4	 Principle......................................................................................................................................................................................................................... 3
5	 Reagents and material..................................................................................................................................................................................... 4

5.1	 Biological material................................................................................................................................................................................ 4
5.2	 Test mixtures............................................................................................................................................................................................. 4
5.3	 Reference substance............................................................................................................................................................................ 5

6	 Apparatus...................................................................................................................................................................................................................... 6
7	 Procedure..................................................................................................................................................................................................................... 6

7.1	 Experimental design........................................................................................................................................................................... 6
7.1.1	 General...................................................................................................................................................................................... 6
7.1.2	 Range-finding test (preliminary test)............................................................................................................. 7
7.1.3	 Definitive test....................................................................................................................................................................... 7
7.1.4	 Limit test.................................................................................................................................................................................. 7

7.2	 Preparation of test mixtures........................................................................................................................................................ 8
7.2.1	 Testing contaminated soil......................................................................................................................................... 8
7.2.2	 Testing substances added to the test substrate..................................................................................... 8
7.2.3	 Preparation of control containers...................................................................................................................... 9

7.3	 Addition of the biological material......................................................................................................................................... 9
7.4	 Test conditions and measurements....................................................................................................................................... 9
7.5	 Feeding of the mites............................................................................................................................................................................ 9
7.6	 Determination of surviving predatory mites.............................................................................................................. 10

8	 Calculation and expression of results...........................................................................................................................................10
8.1	 Calculation................................................................................................................................................................................................ 10
8.2	 Expression of results........................................................................................................................................................................ 10

9	 Validity of the test..............................................................................................................................................................................................10
10	 Statistical analysis.............................................................................................................................................................................................11

10.1	 General......................................................................................................................................................................................................... 11
10.2	 Single-concentration tests........................................................................................................................................................... 11
10.3	 Multi-concentration tests............................................................................................................................................................ 11

10.3.1	 Range-finding test.........................................................................................................................................................11
10.3.2	 Definitive test....................................................................................................................................................................11

11	 Test report.................................................................................................................................................................................................................12
Annex A (informative) Techniques for rearing and breeding of predatory mites..............................................14
Annex B (normative) Determination of water-holding capacity...........................................................................................16
Annex C (informative) Guidance on adjustment of pH of artificial soil..........................................................................17
Annex D (informative) Extraction and counting of predatory mites.................................................................................18
Annex E (informative) Basic information on the biology of Hypoaspis (Geolaelaps) aculeifer..............19
Bibliography..............................................................................................................................................................................................................................20

© ISO 2019 – All rights reserved� iii

Contents� Page

SIST EN ISO 21285:2020

iTeh STANDARD PREVIEW
(standards.iteh.ai)

SIST EN ISO 21285:2020
https://standards.iteh.ai/catalog/standards/sist/4cabe9d5-3202-40c7-87fd-

533239d9d739/sist-en-iso-21285-2020



﻿

ISO 21285:2019(E)

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. 

The procedures used to develop this document and those intended for its further maintenance are 
described in the ISO/IEC Directives, Part 1. In particular, the different approval criteria needed for the 
different types of ISO documents should be noted. This document was drafted in accordance with the 
editorial rules of the ISO/IEC Directives, Part 2 (see www​.iso​.org/directives).

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. Details of 
any patent rights identified during the development of the document will be in the Introduction and/or 
on the ISO list of patent declarations received (see www​.iso​.org/patents).

Any trade name used in this document is information given for the convenience of users and does not 
constitute an endorsement. 

For an explanation of the voluntary nature of standards, the meaning of ISO specific terms and 
expressions related to conformity assessment, as well as information about ISO's adherence to the 
World Trade Organization (WTO) principles in the Technical Barriers to Trade (TBT) see www​.iso​
.org/iso/foreword​.html.

This document was prepared by Technical Committee ISO/TC  190, Soil quality, Subcommittee SC  4, 
Biological characterization.

Any feedback or questions on this document should be directed to the user’s national standards body. A 
complete listing of these bodies can be found at www​.iso​.org/members​.html.
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Introduction

Ecotoxicological test systems are applied to obtain information about the effects of contaminants in 
soil and are proposed to complement conventional chemical analysis (see ISO 15799 and ISO 17616). 
ISO 15799 includes a list and short characterization of recommended and standardized test systems 
and ISO 17616 gives guidance on the choice and evaluation of the bioassays. Aquatic test systems with 
soil eluate are applied to obtain information about the fraction of contaminants potentially reaching 
the groundwater by the water path (retention function of soils), whereas terrestrial test systems are 
used to assess the habitat function of soils.

Mites (Acari) are a world-wide and diverse group of arthropods belonging to the class Arachnida with 
over 40 000 species recorded, divided into two super-orders (Acariformes and Parasitiformes). Due to 
their relative small size (a few µm to a few cm), they occupy specific ecological niches on plants as well 
as in soils (see Reference [13]).

Among soil-inhabiting mites, the role of predation is ensured by, for example, Hypoaspis sp. (Laelapidae). 
Because they are exposed to chemical contamination, mites are already considered in the environmental 
risk assessment of pesticides, as non-target organisms (see Reference  [10]). Indeed, among the data 
required for active substances of pesticides, effects on predatory mites are assessed, i.e. for the plant-
inhabitant Typhlodromus pyri (Phytoseiidae) and the soil-inhabitant Hypoaspis aculeifer (Laelapidae) 
(see Reference [6]).

The first authors introducing H. aculeifer as a test organism in ecotoxicological studies[23][17] were later 
proposed a two-species test system in the European project SECOFASE (Sublethal Effects of Chemicals 
on Fauna in the Soil Ecosystem), including the collembolan Folsomia fimetaria as prey. In the context 
of the development of an ecotoxicological test for the assessment of plant protection products on non-
target arthropods (see References  [5][6]), a protocol on soil predatory mites using H. aculeifer was 
further proposed. More recently, a standard test protocol for the assessment of chemicals was developed 
for this species by OECD in 2008 and revised in 2016. The results of the associated international ring-
test were published in Reference [25].

Among mites, the predator Hypoaspis aculeifer is the most studied species in laboratory. The reproduction 
end point was found in general to be more sensitive than mortality and avoidance. Compared to other 
soil meso-fauna invertebrates, mites were found in general less sensitive than or as sensitive as other 
test species, depending on the end points and chemicals studied. Considering semi-field studies, 
H. aculeifer was used as a top predator whereas other soil invertebrates, mainly springtails, were 
ranked in the grazer group. In these studies, mites showed to be quite tolerant towards anthropogenic 
contamination. This statement was also corroborated by field surveys. However, the applicability of 
laboratory test methods for the assessment of environmental samples (contaminated soils, wastes etc.) 
with mites is emphasized, as to date a limited number of studies are available.

This document describes a method that is based on the determination of lethal and sublethal effects 
of contaminated soils to adult predatory mites of the species Hypoaspis aculeifer. This species is 
considered to be representative of predatory soil arthropods. Background information on the ecology 
of these mites and their use in ecotoxicological testing is available in Reference [14].
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