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Foreword

SO (the International Organization for Standardization) is a worldwide
federation gf national standards bodies (ISO member bodies). The work
of preparing International Standards is normally carried out through ISO
technical cqmmittees. Each member body interested in a subject for
which a teghnical committee has been established has the right to be
represented| on that committee. International organizations, governmental
and non-governmental, in liaison with I1SO, also take part in the work. ISO
collaborates| closely with the International Electrotechnical Commission
(IEC) on all matters of electrotechnical standardization.

Draft Internptional Standards adopted by the technical committees are
circulated td the member bodies for voting. Publication as an internatienal
Standard requires approval by at least 756 % of the member bodies ¢asting
a vote.

International Standard I1SO 11268-1 was prepared by Technical Committee
ISO/TC 190} Soil quality, Subcommittee SC 4, Biological.rdethods.

ISO 11268 |consists of the following parts, under ‘the general title Soil
quality — Efffects of pollutants on earthworms (Ejsenia fetida):

— Part 1] Determination of acute toxicity using artificial soil substrate
— Part 2| Determination of effects en feproduction
— Part 3| Guidance on field testing

Annexes A @nd B of this partyof\ISO 11268 are for information only.
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imtroduction

This International Standard, describing a method using “artifigial soil, has
been drawn up taking into consideration test procedures re¢ommended
by the Organisation for Economic Co-operation and.Development (OECD).
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Soil quality — Effects of pollutants on earthworms

(Eisenia fetidg) —

Part (1:

Determination of acute toxicity using artificial soil stibstrate

This Intdrnational Standard describes a method for
determinjng the acute toxicity of substances to
Eisenia fetida by dermal and alimentary uptake using
an artificial substrate. The method is not applicable to
volatile pubstances i.e. substances for which H
(Henry's constant) or the air/water partition coefficient
is greatef than 1, or for which the vapour pressure
exceeds [0,013 3 Pa at 25 °C.

This method does not take into account the\possible
degradation of the test substance.

2 Normative references

The follgwing standards “contain provisions which,
through feference in this/text, constitute provisions
of this part of ISO 11268. At the time of publication,
the editipns indicated were valid. All standards are
subject tp revision, and parties to agreements based
on this part“ef 1SO 11268 are encouraged to investi-
gate the|possibility of applying the most recent edi-

3 Definitions

For the“purposes of ISO 11268, the following defi-
nitions apply.

3.1 LC 50: The median lethal concentratlon, i.e. that
concentration of test substance initially présent which
kills 50 % of the test animals within the tést period.

3.2 NOEC (no observed effect concentration): The
highest tested concentration of a test sibstance at
which no lethal or other effect (such as weight alter-
ation) is observed.

NOTE1 Both LC 50 and NOEC are expregsed in milli-
grams of test substance per kilogram (dry masss) of the test
substrate (5.2).

4 Principle

The percent mortality of adult earthworms (species
Eisenia fetida) placed in a defined substrat¢ containing
the test substance in different concentrations is de-

tions of the standards indicated below. Members of
IEC and ISO maintain registers of currently valid
International Standards.

ISO 11274:—", Soil quality — Determination of the
water retention characteristic — Laboratory methods.

ISO 11461:—", Soil quality — Determination of soil

water content on a volume basis — Gravimetric
method.

1) To be published.

termined after 7 d and 14 d. The test substance is
added in a single step and the test is completed
without replenishing the test substances. Test con-
centrations are measured as milligrams of substance
per kilogram of dry test substrate.

The results obtained from the tests are compared
with a control and are used to estimate the concen-
tration which causes the mortality of 50 % of
earthworms (LC 50, 14 d).
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NOTE2 Ch
reference sub

The test is ¢

loroacetamide has been found to be a suitable
stance.

onducted in two steps:

© ISO

The substrate called “artificial soil” shall have the fol-
lowing composition:

Percentage ex-
pressed on dry

— a preliminary test, which gives an approximate in- mass basis
dication of the concentrations responsible for total Sphagnum peat finely ground and
mortality and for the absence of mortality, which with no visible plant remains 10 %
serves to determine the range of concentrations Kaolinite clay containing not less than
for the final test; 30 % kaolinite 20 %
Laal Seral & ol H + £
_ . . . HUUS U Tdl Yudits odiiu \uuriiiiiarteo iime
the flnal test to deotermlne the concgntrathns sand with more than 50 % of particle
causing Qetween 10 % and 90 % mortality, which size 0.05 mm to 0,2 mm) 50 b
yields thg definitive result. ' '
Sub q . hiah Add sufficient calcium carbonate (CaCOj;), pulverized
h“ s';ar(;c(:)%s are nolt< tesftccai at tc):oncentratlons 'gher and of recognized analytical grade, to bring the pH of
than Mg per kg of dry substrate. the wetted substrate to 6,0.4)0;5 (commonly about
N \ .
If the prelinjinary test shows no mortality, it is not 0.5 % of the mass of the dry ingredients).

necessary tg

5 Reage

perform the final test.

ts

5.1 Biologjcal material

The biologic
of the speci
with a clitell
600 mg.

NOTE 3  Eis
some taxonof

bl material consists of adult earthworms
s Eisenia fetida at least two months old;
m and a wet mass between 300 mg@nd

enia fetida exists in two sub-spgeies which
nists regard as distinct species: Eisenia fetida

and Eisenia

drei. These are morphologically similar, but

one, E. fetidg fetida (E. fetida) has & typically transverse
striping or barlding on the segments;-and the other, E. fetida
andrei (E. andirei) lacks this and-has a variegated reddish
colour. Either|sub-species (spécies) may be used.

Select wornps used for) the test to form as far as is
practicable 8 homogenous population from the stand-
point of size|and. weight. Before the test, wash them
with potable| water.

The substrate shall bée-wetted with deionized or dis-
tilled water to reach 40 % to 60 % of the totpl water
holding capacity, ‘determined in accordan¢e with
ISO 112742,

Determine the water content of the substrate in ac-
cordance-with 1ISO 114612,

NOTE 6 Allowance should be made for any wafer that is
t0'be used for introducing the test substance into [the soil.

6 Apparatus

Usual laboratory equipment and

6.1 Glass containers, one for each test, of [capacity
about 1 litre to 2 litres, not tightly closed, fto allow
exchanges between the medium and the| atmos-
phere.

6.2 Apparatus to determine the dry mas$ of the
substrate in accordance with ISO 11461.

NOTE 4 An example of a breeding technique for Eisenia
fetida is given in annex A.

5.2 Test substrate
For each glass container (6.1), the quantity of

substrate used per glass container shall be equivalent
to 500 g (dry mass).

2) To be published.

7—TFestenviromnment————

7.1 Enclosure, capable of being controlled at a
temperature of 20 °C + 2 °C.

7.2 Light source (e.g. white fluorescent tubes), ca-
pable of delivering a constant light intensity of 400 Ix
to 800 Ix on the containers at a controlled light/dark
cycle of between 12 h: 12 hand 16 h: 8 h.
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8 Procedure

8.1 Preparation of the test

The concentrations of the test substance shall be ex-
pressed as mass of substance per dry mass of soil
substrate (mg/kg) (see 5.2).

8.1.1 Introduction of the test substances

8.1.1.1 Water-solublesubstances

ISO 11268-1:1993(E)

Take 10 worms prepared as described in 5.1, dry
them on absorbent paper, weigh them and add them
to the test container.

Cover the container as indicated in 6.1 and place it in
the test enclosure (7.1).

8.1.3 Control container

Prepare the control containers in the same way as the
test containers. If the preparation of the test requires

Immedigtely before starting the test, dissolve the
quantity| of test substance required for the replicates
of one ¢oncentration in the water (or that portion of
it necesgary to wet the soil substrate in order to meet
the requirements of 5.2) and mix it thoroughly with
the test| substrate (5.2) described before introducing

the use of a solvent (see 8.1.1.2), use.an additional
control prepared with solvent but~withput the test
substance. Cover the containers as.ndicgted in 6.1.

8.2 Preliminary test

itinto a

glass container (6.1).

Continu¢ as described in 8.1.2.

8.1.1.2

Substances insoluble in water but soluble

in organic solvents

Dissolvg the quantity of test substance required to

obtain t

ne desired concentration in a volatile solvent

(such aq acetone or hexane).

Add it td a glass container (6.1) with the test substrate

(6.2). M
placing

ix thoroughly and evaporate the solvent_ by
the container under a fume hood. Then add

the water in accordance with 5.2. Mix tharoughly and
continug as described in 8.1.2.

WARNI

NG — Appropriate precautions shouid be

danger ffrom inhalation or explosion, and to avoid

damag

8.1.1.3

taken \];hen dealing with solvent vapour to avoid

to extraction equipment, pumps etc.

Substances’insoluble in water or organic

Perform a preliminary, test for five conc
the test substance [for example:
1 mg/kg, 10 mg/kg, 100 mg/kg and 1 00
concentrations-being expressed in millig

entrations of
0.1 mg/kg,
D mg/kg, the
rams of test

substance per kilogram of dried test substrate (5.2)]
and forla Control using 10 worms per concentration

and per container.

Prepare the test containers as indicated
8.1.2.

Place the test containers in the test env
scribed in clause 7.

in 8.1.1 and

ronment de-

After 7 d, count the live worms and remg@ve the dead

worms if visible.

After 14 d, count the live worms and de
each container (a worm is considered to

ad worms in
be dead if it

displays no reaction to a pin prick applied to its

anterior side).

For each container and each concentrati

bn, calculate

the percent mortality. Note the symptorms observed

solvents

For a supstancetinsoluble in a volatile solvent, prepare
a mixtufe~of. 10 g of finely ground industrial quartz
sand (see—52) and the quantity of the test substance

on the animals.

8.3 Final test

required to obtain the desired concentration. Transfer
the mixture, the remainder of the test substrate (5.2)
and the water (see 5.2) to the glass container (6.1).

Mix thoroughly and continue as described in 8.1.2.

8.1.2 Introduction of the biological material

Determine the water content and the pH of the arti-
ficial soil at the beginning and end of the test (when
acid or basic substances are tested, do not adjust the
pH).

Based on the results of the preliminary test, perform
the final test on five concentrations of the test sub-
stance, providing a geometric progression between
the highest concentration causing no mortality and
the lowest concentration causing total mortality.

Proceed simultaneously with four replicates per con-
centration and for a control test without the test sub-
stance (see 8.1.3) and, if necessary, for another
control with solvent, placing each container in the test
environment (clause 7). During the test period and
after 14 d, proceed as indicated in 8.2.
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At the end of the test, for each container, determine
the total number and mass of living worms, the water
content in one control container and the pH in one

container per

test concentration.

8.4 Reference substance

Conduct a test with chroloroacetamide analytical
grade according to the procedure described in

8.1.1.1.

11 Test report

© [SO

the average loss of biomass of the worms in the
control does not exceed 20 %.

The test report shall include the following information:

a)

b)

a reference to this International Standard:

the results expressed as in 9.2;

NOTE 6 The¢ LC 50 (3.1) should be between 20 mg/kg

and 80 mg/kg

9 Calculation and expression of resuits

9.1 Calculation

For each cor

centration, determine the percent mor-

tality obtainefl in the final test.

NOTE7 WH

en the data are adequate, the LC 50-14d

value and the |confidence limits (T = 0,95) should be deter-

mined using 9

tandard methods (Litchfield and Wilcoxonl6]

or equivalent methods, see annex B).

When two cpnsecutive concentrations at a ratio less

than or equa
0 % and 100

I to 1,8 (for example 10,18) give only
% mortality, the two values are sufficient

to indicate the range within which the LC 50 falls.

9.2 Expression of results

Indicate, in
substrate, th
tinued beyon|
concentratior]
lowest concsg

10 Validi
The results a

the perce
<10 %;

milligrams per kilogram of dried’ soil
b LC 50-14 d (or more if the test’is con-
d this period, see clause 9),the highest

tested causing 0 % moortality and the
ntration tested causing 100 % mortality.

ty of the test
re considered to be valid if

nt mortality observed in the control is

c)

d)

e)

f)

h)

m)

the complete description of the biological
employed (species, age, weight range)
conditions, supplier);

the method of preparation ofthe test su

material

reeding

bstrate,

including the solvent used)for a water insoluble

substance;

the identity of theCreference substance
results obtainediwhen using it;

conditions of‘the test environment;

the method used for calibration of LC 50;
a. table giving the percent mortality obta
each container, for each concentration ang

control;

the mass of live worms at the end of the

and the

ned for
for the

test;

if the data is available, the highest concepntration

causing no observed effects (NOEC);

a description of obvious or pathological sy
or distinct changes in behaviour observeq
test organisms;

the water content and pH of artificial soi
start and end of the test;

all operating details not specified in thi
national Standard, and any occurrences |
have affected the results;

nptoms
1 in the

at the

5 Inter-
kely to

A
)

aptotof thecomcentrationfresponse turve.
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Example of breeding technique for Eisenia fetida

This annex gives instructions for the breeding of test
organisnfs that are used for the determination of

acute to

shallow containers of 10 litres to 50 litres

volume are

icity.

Eisenia fetida can be bred in a wide range of animal

wastes.

The recommended breeding medium is a 50:

50 mixtdre of horse or cattle manure and peat. The

medium
with cald
than 6 n
should
monia of
but not t

should have a pH of about 5 to 7 (regulated
ium carbonate), a low ionic conductivity (less
S) or less than 0,6 % salt concentration and
ot be contaminated excessively with am-
animal urine. The substrate should be moist
bo wet. Wooden breeding boxes or any other

Suitaple.

To obtain worms of standard age andyma

5s, it is best

to start the culture with cocoons: Place gdult worms

in a breeding box with fresh substrate
cocoons and remove them @fter 14 d to
animals may be used for further breedi
The earthworms hatched from the cocoo
for testing when mature.

Breeding is preferably carried out in a cli
ber at 20 °C 4+ 2 °C. At this temperature,
come mature after 2 to 3 months.

to produce
P1 d. These
ng batches.
ns are used

matic cham-
worms be-
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