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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.

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

Attention i

patent rights. ISO shall not be held responsible for identifying any or all such patent rights. Details of|

patent righ
the ISO list

5 drawn to the possibility that some of the elements of this document may,be the subjec

of patent declarations received (see www.iso.org/patents).

ts identified during the development of the document will be in the Introduction and/of
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Any trade hame used in this document is information given for the convenience of users and does
constitute pn endorsement.

For an explanation on the meaning of ISO specific terms and €xpressions related to conforr
assessment, as well as information about ISO’s adherence to the WTO principles in the Technical Barn
to Trade (IBT) see the following URL: Foreword - Supplementary information

The comnjittee responsible for this document is ISQ/TC 190, Soil quality, Subcommittee S
Biological methods.

This second edition cancels and replaces the.fivst edition (ISO 11268-3:1999), which has b
technicallyf revised.

ISO 11268|consists of the following parts, under the general title Soil quality — Effects of pollut@nts
on earthwgrms:

— Part 1:|Determination of acute toxicity to Eisenia fetida/Eisenia andrei

Part 2:

Part 3:

Determination of effects on reproduction to Eisenia fetida/Eisenia andrei

Guidance on the.determination of effects in field situations

© ISO 2014 - All rights rese

rved


http://www.iso.org/directives
http://www.iso.org/patents
http://www.iso.org/iso/home/standards_development/resources-for-technical-work/foreword.htm
https://standardsiso.com/api/?name=174cf9c319bcb820c84d54bb984242d0

1SO 11268-3:2014(E)

Introduction

The earthworm field test is based on a method being developed by the German Federal Biological
Research Centre for Agriculture and Forestry for the testing of pesticides.[6] Later, it was internationally
standardized by the International Organization for Standardization (ISO), taking into account
results and recommendations of an international workshop in 1991 in Sheffield, United Kingdom, [Z]
“Ecotoxicology of Earthworms”, as a tool for characterizing soil quality. Growing experience has shown
that the practical performance of the test can be improved. In two meetings organized by the Federal
Biological Research Centre for Agriculture and Forestry (Braunschweig, 2002) and by the German
Federal Agency for Consumer Protection and Food Safety (Lille, 2005), an ad-hoc working group of
experts from various countries and institutions proposed recommendations that should bel taken into
accpunt if revision has been approved by voting in the periodical review. A report ofthe discussions,
conyments, and recommendations has been published.[8]

In cphses where earthworms and other organisms are used as bioindicators to assess the soil guality of a
sitelas a habitat for soil organisms, guidance for extraction procedures and advice for planning a survey
is glven in ISO 23611-1 to ISO 23611-6.

© IS0 2014 - All rights reserved v
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Soil quality — Effects of pollutants on earthworms —

Part 3:
Guidance on the determination of effects in field situations
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Scope

5 part of ISO 11268 specifies techniques for determining the effects of substances‘on e
he field and provides a basis for determining the effects of chemicals applied to or incorp
including soil injections or drilled pelleted formulations.

Normative references

following documents, in whole or in part, are normatively referenced in this docume

10390, Soil quality — Determination of pH
10694, Soil quality — Determination of organic and total' carbon after dry combustion (elementg
11274, Soil quality — Determination of the water=retention characteristic — Laboratory m

11277, Soil quality — Determination of particle size distribution in mineral soil material —
ing and sedimentation

23611-1, Soil quality — Sampling of s¢il invertebrates — Part 1: Hand-sorting and formalin
irthworms

Units

bs of application of test substances are expressed in kilograms per hectare (kg/ha) o
fare (1/ha) of thessubstance applied. When this is a formulated material, the applicat
fessed in terms-0fthe amount of active ingredient applied.

concentrations of test substances incorporated in the soil are given in mg active ingre
oil dry mhass, dp,. The same units are used when comparing the results of this field test

hrthworms
brated into

nt and are

spensable for its application. For dated references, only the~edition cited applies. For undated
rences, the latest edition of the referenced document (including any amendments) appligs.

wn
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Principte

Species, numbers, and biomass of earthworms collected by sampling plots treated with a test substance
are compared with those collected from treated control and reference plots. Sampling is performed as
specified in ISO 23611-1. The duration of the study depends on the characteristics of the test substance
but is usually of one year’s duration. Sampling dates are chosen to lie within the periods of activity of

the

earthworms.

The testis of arandomized complete block design with four replicates per treatment. Statistical analysis
of numbers of each species collected at each sampling occasion is used to determine the effects of
treatments by comparing abundance, biomass, and diversity between control and treated plots.

NOTE

info

©IS

The test also generates samples of earthworms from treated plots for residue analysis
rmation is appropriate.
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5 Reagents and material

5.1 Formalin [formaldehyde solution, 4 % (volume fraction)].
5.2 Formalin [formaldehyde solution, 37 % (volume fraction)].
5.3 Ethanol, 70 % (volume fraction).

5.4 Carbendazim, e.g. applied as Derosal®%) formulation (360 g a.i./1) as reference substance.

6 Apparatus

Use standalrd laboratory equipment and the following.

6.1 Plastic vessel, (250 ml and 500 ml) for storing the worms.
6.2 Plastic hand gloves.

6.3 Forceps.

6.4 Piece of thick plastic (1 m2 to 2 m2).

6.5 Spade or shovel.

6.6 Dissecting microscope, with low magnification.(20x to 40x).
6.7 Balapce (0,01 gto 200 g).

6.8 Wateér-can, (preferably 20 1) with water (20 | per sampling plot).
6.9 Pendil, note book, water resistant marker, labels.

6.10 Theymometer, e.g. for measuring air temperature.

6.11 Dryipg cabinet, fofsoil water content determination.

7 Procgdure

7.1 Sampling of earthworm populations

Sampling of earthworms is done by a combination of two different methods: hand-sorting and formalin
extraction. Based on several comparative studies, this combinationis clearlyrecommended in the various
reviews on earthworm ecology (e.g. [9], [10], [13]). For details of extraction procedures, see ISO 23611-1.

Sampling should be done at times of the year where the animals are not forced by the environmental
conditions (i.e. low soil water content and/or extremely high or low temperatures) into diapause (i.e. are
not reacting to formalin).

Due to the individual size of the worms, a large plot shall be identified: a square of 50 cm x 50 cm is
often sufficient in the Holarctic where most adult earthworms have a length approximately between

1) Derosalis an example of a suitable product available commercially. This information is given for the convenience
of users of this document and does not constitute an endorsement by ISO of this product.

2 © ISO 2014 - All rights reserved
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1 cm and 20 cm. However, at places with a low density of earthworms [e.g. soils with low pH (<4,5) or
which are anthropogenically used like crop sites], larger plots (i.e. 1 m2) are recommended. On the other
hand, at sites with a high earthworm density (e.g. many meadows in temperate regions), a smaller plot
of 0,125 mZ? is sufficient.[12] The individual samples are taken randomly over the test plot.

NOTE 1 If in special situations, such as in Southern Europe, anecic species do not occur, sampling by hand-
sorting up to a soil depth of 30 cm is sufficient. When sampling conditions are not optimal, e.g. at extremely low
soil water content or dense root layer, hand-sorting can even be the only effective extraction method.

In case in a behavioural sampling method formalin alone is used, an additional check by hand-sorting
is necessary and it should be performed as described in this International Standard. Hand-sorting
confbined with the formalin method usually yields satisfying results. IT a combination of hgnd-sorting
and an extraction method is used, no additional efficiency check is necessary.

7.2| Preservation

Prepervation shall be carried out according to ISO 23611-1.

7.3 Determination of biomass

Detprmination of biomass shall be carried out according to ISO 236%1-1.

8 |Preparation for the test

8.1| Test site

8.1]1 Selection and description

wer of the
influences
round and

eneral, the test site should be as homogenous as possible to improve the statistical pq
. Gradients in environmental conditions-Should be avoided (e.g. adjacent ditches), canopy
voodland borders, or compacted tracgtor tracks on the site. The site should be on level g
11d have the same cropping and oil characteristics throughout.

In g
test
as
sho

grassland,
hich makes

5sland is the preferred studysite for testing effects of substances on earthworms. In
thworm density and diversity are generally higher and more stable than on arable land, w

Gra
ear

it ed
on

cov
for
orc

isier to detect significanteffects on earthworm populations. If effects on earthworms ar
h grassland site, a refined risk assessment should include specific scenarios (crops af
bring the intended use patterns of the test substance (e.g. pesticide). Orchards are not rec
testing becauseyof the heterogeneity of the site due to tree rows and strips without

nard is usedsit-shall be ensured that the higher variability is compensated by taking more

e observed
id regions)
bmmended
rees. If an
samples or

ricting sampling to specific areas. A suitable grassland test area should have an earthworm density
5 should be

resf
of aft least. 100 individuals per square metre. With lower population densities, more sample
taken thanmrecommended in 8.1.3.

If information on effects on bare soilsis rpqnirpd then arable pln‘rq mav heused prnvidpd that there are
at least 60 earthworms per square metre present at the start of the test according to the results of the
pre-sampling.

The experimental plots should support a mixed population of earthworms[1l] which are generally
representative of the type of environment selected. In agricultural areas, for example, important anecic
and endogeic species should be present at a sufficiently high density (at least 10 % of the population for
each group) that plots can be taken as representative. Care should be taken not to select plots where
uncharacteristic species predominate.

NOTE Due to natural reasons, a certain ecological group possibly does not occur in some regions (e.g. anecic

worms in parts of the Mediterranean). In such cases, expert knowledge is required in order to identify the
ecologically most important species of that region.
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In order to satisfy these requirements, samples should be taken from prospective plots before the start
of the study for preliminary investigation of species distribution.

Extreme soil types, e.g. very sandy, clay, or moory soils, should be avoided when selecting the test site.

A description of the test site should contain the following physicochemical and biological information:

— particle-size distribution (as specified in [SO 11277);

— organic-carbon content (as specified in ISO 10694);

— pH-VaIllP (RQ QpP(‘ifiP(] in ISO 10?90)'
— water-holding capacity, WHCnax (in the A-horizon, as specified in ISO 11274);
— description of vegetation.

Determination of these characteristics should be made using standard methods.

Microclim3
duration) a
quantity sk

The history of the test site should be known (e.g. applications of pesticides, mineral fertilizers, sew
sludge, tillage).

8.1.2 Depign of experiment

The exper
informatio

a negative|control (i.e. plots sprayed just with water)/and a positive control (i.e. plots sprayed V
a referenc¢ substance, e.g. a substance known to be‘toxic to earthworms) are sprayed. In genere
should be taken into consideration that a dose-résponse design clearly facilitates environmental
assessmenf as compared to single-dose studies: It any case, the reasons for the selected test design s
be explaingd in the study report.

The test sHould be designed as a randomized complete block. The number of the treatment groups

planned s

However, {j
are taken ¢
to 2 m wid
per treatm
selected ex
is appropri

te measurements (soil and air temperature, soil water content, rainfall quantity, sunshine

re particularly important for the period of chemical application and temperature, and raif
ould be recorded over the year.

mental design depends on the objectives of the study and the amount and qualit]
available from the study site. Usually (i.e.dn the case of testing a chemical substar

pling dates determine the)humber of plots and, therefore, the surface area of the field g

he size of the individutal study plots should be at least 100 m2 (10 m x 10 m). The sam
xclusively from thé-central area of the plots so that around the sampling area, there is a

ent, plot (replicate), and date depends on the earthworm density and distribution of
perimentatfield (see 7.1) and can range between 1 m2 and 0,125 mZ2, but most often, 0,25
ate.

fall

age

i of
ce),
vith
1, it
risk
hall

and
ite.

bles
1 m

e edge strip which is also treated (see Figure 1). The sampling area of the samples taken

the
m2
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Sanpples taken on the same date should be at least 2 m apart and sampled areas should not
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8.1

Gra

ne earthworm population over the test area.[14]

d and four random samples taken per replicate (i.e. 16 individual samples per test varia

sampling area
edge strip

Figure 1 — Schematic view of a test plot

pling at subsequent sampling dates.

required number of random samples depends, among.ether things, on the density and d

each test variant (control, reference substance,*test substance), at least four replicateg

be used for

istribution

should be

osure with a size of 50 cm x 50 cm (square) or a diameter of 56 cm and a height of 10 cm
mmended. On arable land, the samiple area shall usually be increased to 1 m?2 due to low
sity or non-homogeneous distribution of the worms.

brassland, the vegetation at:the sampling area should be cut carefully before sampling
Thworms appearing on the-surface can be seen and collected.

b should be taken that the entries of earthworm holes are not blocked and, therefore
11d avoid walking en’sampling areas.

E Guidangeconcerning application rates of pesticides is given in Annex A.

3 Maintenance of test fields

If
| or plastic

brassland, a sampling area of 0,25 m2, per individual sample is sufficient. Use of a met

to 15 cmis
population

so that all

operators

ssland fields should be mulched regularly (two times to six times per year) using grass cl

ppings of a

A = out one week
to two weeks before the appllcatlon of the test substance to ensure that the grass on the surface, which
acts as a food source for some earthworms, has been in contact with the test material. The last mulch
before application of the test substance may only remain on the field, provided that it does not create a
coherent grass mat. In the case of mulching over the course of the year, the mulch should remain on the
field as it serves as food for some earthworm species.

Ifatestis carried out on arable land, usual agricultural practice should be used. However, ploughing and
other soil treatment measures should be avoided as much as possible during the experiment.

Pesticides should not be used on the test area, but if an application is unavoidable, then the chemical
chosen should be non-toxic to earthworms (the selection should be based on the risk assessment for
the respective compound as published in EFSA dossiers). For herbicides to be tested, arable land or
grassland should be used which is treated with another herbicide (which is not the test substance),

©IS
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cultivated, and re-sown on the whole site before starting the test. The same substance should also be
applied to the control plots. With respect to the interpretation of the test results, it shall be kept in mind
that even if this chemical does not affect earthworms, interactions between residues of the non-toxic
chemical and the test substance can occur. Therefore, a time gap of at least one week should be kept
between the spraying of the non-test herbicide and the herbicide to be tested.

In individual cases, artificial overhead irrigation of the test field can be useful as earthworms only
become active and rise to the surface when sufficient soil water content is present. Irrigation one week
to two weeks before sampling can facilitate or even be necessary to allow sampling since this depends
on the worms’ activity. If little or no rainfall occurs within three days after each application, irrigation of
the site is cansidered necessary to achieve optimal conditions for exposure. Irrigation can be necessary

to ensure

exposure of earthworms. The amount used for irrigation should be realistic accordin

regional and climatic conditions. An even distribution over the experimental area shall be assure

any irrigat
after each

9 Proce

9.1 App

The test su
physical an

When che
formulatio
Ideally, in 3
that used i
agriculturs:
equipment
would reag

With pesti
be used on
If several

application

Immediate
residue an
analyses s
analysis in
10 cm dept
wide varia
achieved fd

When the d

ion treatment. A total of 10 mm of precipitation (rainfall plus irrigation) within ‘thiee d
spray application is desirable.

dure

lication of test substance

bstance and reference substance should be fully identified in the test report and informatio
d chemical properties should be included if this is helpful in theinterpretation of the test res;

micals are designed for soil application (e.g. agriciltural chemicals), application ra
hs, and modes of application are specified by suppliers.1n such cases, they should be folloy
uch cases, application in the test should be carriedott using application equipment similg
h practice (e.g. when testing pesticides, application should be carried out using appropn
|1 spraying equipment designed to delivergequivalent volumes in the same manner),

onably be used in practice.

cides which are applied in watery:a-water application rate of 200 1/ha to 300 1/ha sh
arable land. On grassland, 400-1/ha to 800 l/ha should be applied to ensure penetrat

hpplications are planned, they should be carried out at intervals corresponding to u
procedures.

ly after application, the concentration of the test substance in soil shall be determined onc
lysis to verify the detual exposure concentration in soil. Collection of soil samples for resi
nould be performed according to standard protocols (e.g. Referencell5]). Since the resi

h (including the “biological active” zone) is sufficient also in grassland studies. In light of
pility in fie]ld studies, a range of 50 % to 150 % of the nominal concentration in soil shoul
r quality*assurance measures.

b to
d at
ays

h on
h1ts.

tes,
Ved.
rto
late

All

should be adjusted prior to use to deliver the chemical at a rate equal to the maximum which

uld
ion.
bual

e by
due
due

the earthwormfield study is only needed to confirm the application rate, a soil sample of

the
l be

uld

ffects of accidental spillages or leaching of chemicals are under study, then application sh

aim to mir

ITIC TealiStic TITCUIStances a5 CloSely a5 possibie but witir Tegard to Samphng comnstra

nts

(e.g. even distribution over plots). As earthworms in temperate countries are most active in spring and

autumn, it

9.2 Sam

is recommended that the test should begin in spring.

pling dates

A pre-treatment sampling should be conducted to gain information about the species composition,
density, and homogeneity of the site. A full sampling is recommended in order to use the information on
variability for the statistical evaluation of the other sampling dates. Statisticians should be consulted to
check the necessity of pre-treatment data for the statistical analysis in general.

One to two days after each application of the test substance and/or after irrigation, the soil surface shall
be searched for alive and/or dead earthworms.
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After application of the test substance, at least three sampling dates should be planned, which shall fall

inp

eriods of earthworm activity:
First sampling: about one month to three months after application;
Second sampling: about four months to six months after application;

Third sampling: about 12 months after application.

The test duration depends on the properties of the test chemical. Any further sampling that can be
necessary should be carried out at half-year intervals during periods of earthworm activity.

9.3

Thd
on 4

The
Afi
des
the

For
diff
con
yiel

abundance and/or biomass compared to the control at least at one sampling date. Experig

tha

NO1
can
has
afte

NOT

diap]
kep

10

10.
Thd

Reference substance

simultaneous testing of a reference substance (toxic standard) is necessary toyobtain i
he effect of a test substance under the specific experimental site conditions.

active ingredient carbendazim, which is toxic to earthworms, is suitable for.this purpose
bld application rate of 6 kg to 10 kg of active ingredient per hectare is considered suitable tc
red effect (reduction of population by 40 % to 80 %). One application.of the reference substz:
test is considered to be sufficient (independently from the application pattern of the tests

studies conducted so far, the reference substance should @isually yield a statistically
erence of at least 40 % (4 kg to 8 kg a.i. carbendazim/ha))on overall abundance and/
pared to the control at least at one sampling date. For future studies, the reference substg
d a statistically significant difference of at least 50 % (6'kg to 10 kg a.i. carbendazim/ha]

studies without a clear effect of the reference stibstance can hardly be used in the risk a
E1 The third sampling of the plots treated. with the reference substance 12 months after the
be skipped if significant effects have been observed at one or both of the first two sampling dates

shown that the effects of carbendazim on.€arthworm populations can already be demonstrated
I application.

E2 The effects of carbendazini significantly decrease in times when earthworms are less
ause (in Central Europe, often the time between beginning of May and mid-September). This fa
in mind when planning an earthworm field test.

Data assessment

1 End points

totakabundance and biomass of earthworms per square metre;

hformation

[16],[17][18]

obtain the
nce during
ibstance).

significant
br biomass
nce should
on overall
nce shows
ssessment.

application
Experience
four weeks

active or in
Ct should be

evaluation'of the earthworm community at each sampling date shall include the following:

abundance and biomass of the dominant species (species with >10 % dominance and

or at least

10 individuals/m?2 to 15 individuals/mZ2). If at a sampling date no species is dominant in one of

the endogeic or anecic groups, earthworms belonging to the same ecological group (e.g.
or belonging to the same morphological groups (e.g. Tanylobous and Epilobous) can be
Evaluation shall be performed at the species level or for each of the respective ec
morphological groups;

endogeics)
combined.
ological or

— abundance and biomass of juvenile and adult earthworms belonging to non-dominant species as
described above. Since juvenile earthworms of the same genus can often not be identified to the
species level, the evaluation can be restricted to morphological groups (Tanylobous and Epilobous).

NOTE 1

Despite the fact that the selection of the test site was based on the occurrence of at least one dominant

species from the two most important ecological groups (anecics and endogeics), it cannot be ensured that during
the course of the study, these species are always dominant.

©IS
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NOTE 2  Certain species can be over-represented or under-represented when activity-related extraction
methods are used. For example, adult worms of the species Lumbricus terrestris which are living mainly deep
in the soil are not covered representatively when electrical extraction methods are used.[19] Similarly, smaller
endogeic species of worms in the soil can be killed as a result of formalin extraction and can thus be under-

represented.[20]

10.2 Identification of earthworm species

Identification down to species level is made by means of the relevant identification literature, [21], [22]
and the nomenclature used should be in accordance with References [23], [24], and [25]

The earthworms collected may be fixed in 5 % formaldehyde solution and kept there until identificat
Ethanol (70 %) mayalsobeused asafixationand preservationliquid. However, ethanol has the disad{anf
of bleaching the worms, which makes identification more difficult. Identification of living earthworm
the field is plso possible but requires that operators have the skills necessary to identify species.

Adults and|young worms of a species are counted separately. With young worms whichyare difficu

identify, a

NOTE ]
differentiat
the mouth 4
prostomiu
tactile and
leaves into
simple dem
projection e

10.3 Detg¢

Before wei
the worms

istinction between Tanylobous and Epilobous should at least be made.

[0 facilitate the taxonomic identification of juvenile earthworms, it is\helpful and sufficien
e between Epilobous and Tanylobous species. The first body segment,\the peristomium, surrot
nd dorsally carries a forwardly directed fleshy lobe, the prostomium<When the worm is at rest

hemo-sensory probe. In Lumbricus spp., it is additionally prehensile and used to draw grasses

e burrow. The prostomium can be continuous posteriorly with the peristomium (Zygolobous), h3
hrcation (Prolobous), have a short posterior tongue-like projection (Epilobous), or have the tongue
xtend back to the first furrow and divide the peristomiurhdorsally (Tanylobous).

r}hacts as a flap and seals the entrance to the mouth or buccal cavity; otherwise, it is employed

rmination of biomass with gut content

bhing, the fixed worms are put onto filter-paper to remove any adhering liquid. The mag
is recorded on the basis of species andwage (for details, see ISO 23611-1).

11 Calcullation and expression of results

For each sl
their mass
Statistical
are homog
statistical

In order f{
procedure
randomize

ecies collected on each sampling occasion, determine the number of adults and juveniles
Comparisons between tredtments and controls are made using suitable statistical meth
testing and inferencedepend on whether the replicate values are normally distributed
bneous with regard-to their variance. The reference substance should not be included in
fomparison of treatment and control.

o test for.nOrmality and variance homogeneity, use Shapiro-Wilks and Levene’s
respectively. With normally distributed and homogeneous data, multiple comparisons
d completeé block design (RCB) such as Dunnett’s or William's test (o = 0,05, one-sided) sh

be performed«If’data do not fulfil the criterion of normality, they can be transformed (logarith

square-rog

tlor evaluated using generalized linear models or non-parametric tests, e.g. the Bonfer

ion.
age
sin

tto

t to
nds
the
as a
and
ve a
like

and
hds.
and
the

test

for
uld
nic,
foni

U-test in a

cCordance with Reference 31 or the jonckneere-lerpsira Step-aown-test can obe applie

CIf

only one treatment has been performed and the prerequisites (normality, homogeneity) of parametric
test procedures are fulfilled, use the pairwise Student’s t-test, or otherwise the Mann-Whitney U-test
procedure. In addition to uni-variate methods, multi-variate statistical tools, such as PRC (Principal
response curves), can be helpful.

12 Validity of the test

Minimum earthworm density required for testing substances in the field determined by a pre-treatment
sampling are as follows:

— grassland: 100 individuals/m?;
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arable land sites: 60 individuals/ m2.

13 Test report

The test report shall include the following information:

a)
b)

c)

d)
e)
f)

g)
h)
i)
)
k)
1)

reference to this part of ISO 11268 (i.e. ISO 11268-3);

results, expressed as in Clause 11;

detailed Hpcr‘ripfinn of the test substance and information on phycit‘:\] and chemical properties, if

helpful for the interpretation of the test results;
characteristics of the test site (see 8.1.1);
weather conditions during the test period;

detailed description of the test design and the management of the test site.(size of test pla
of replicates, number of samples);

extraction method used for sampling;

overall abundance and mass of the earthworms collected for,all sampling dates together;

tables showing the percentage change per test plot, treatimént, and date compared to th
overall abundance and mass of each species for all samipling dates together;
tables showing the numbers and mass per sample‘and date for each species;

graphical representation of the abundancé’and mass change for each individual spe
the test period;

results obtained with the reference-substance;

any operational details not specified in this part of ISO 11268 and any incidents lial
affected the results.

ts, number

)

b control;

ies during

ble to have
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A.1 Asp

For non-pe
application
rates sepa
by the croy
full single
application
contain a d
10 cm. [27]
by the croy

[26]

ectsofthe test design to be considered(8.1.3)
J
rsistent compounds (i.e. DTqq fielg < 365 days), it is recommended to test the full‘sipgle
rate and, if applicable according to the intended use pattern, further additional application
rately. These additional applications should take into account possible interception facfors
[26] For persistent compounds (i.e. DTog fielq > 365 days), it is also recommerided to test{the
hpplication rate and, if applicable according to the intended use pattern, ‘further additignal

rates separately. However, for persistent compounds, the first application should flso
ose which corresponds to the long-term plateau concentration calcalated for a soil depth of
All application rates except the first one should take into account\possible interception rjtes

Annex A
(informative)

Additional requirements of pesticide testing

NOTE IDT9g fielq is time required for 90 % dissipation (DTgg) of the initialsubstance under field conditions.

10
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