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Adopted:
OECD GUIDELINE FOR TESTING OF CHEMICALS 4 April 1984

"Earthworm, Acute Toxicity Tests"

1. NTRODUCTORY INFORMATION

 Prerequisites

— Water solubility
— Vapour pressure

e Guidance information

— Structural formula

— Purity of thetest sbstance

— Chemical stability in water, sahdlight

— n-Octanol/water partition coefficient

— Results of aeady bidegradability test (seBest Guideline301)

e Qualifying statement

This Test Guidelinean be used for substantest are eitheinsolible or soluble in
water, althoughhe nethod of application differs.

e Standard documents

There are no relevamiternatimal standards.

2. METHOD

A. INTRODUCTION, PURPOSE, SCOHE, RELEVANCE,
APPLICAT ION AND LIMIT S OF TEST

There are many ethods of testing kicity of chenicals to earthworms, indling spot
application, foced feeding and imension testsThis Test Guidelinacludes two kinds ofests:
a paper contact toxicitiestand arartificial soil test.

A simple paper contactiizity test is described as aptional initialscreen to indicate
those substances likely to be toxic to earthworms inasdilwhich \¥ require futher more
detailed testing in an artificial sail.

Users of this Test Guideline should consult the Preface,
in particular paragraphs 3, 4, 7 and 8.
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The sinple contact test isasy toperformand giveseproducible results with the
recomnended species. Thtificial soil test gives tacity data more representativerattural
exposure of earthworms thenicals.

e Definitions and units

LCH0 in this Test Guideline is the median lethal concentration i.e. that concentration of
the test substancehigh kills 50 per cent of théestanimals within theest period.

For the contact test the concentration of the test substamqaéssed in mg/cmFor
the artificial soil test it isexpressed in mg/kfgry weight).

e« Reference substances

The LC50 of areference substance should be determimedsimally as a means of
assuring that the latatory test conditionare adequate and have not changed significantly. A
suitable reference substancelidoracetaride.

e Principleof thetest method

The screening tesffilter paper contactest) involves exming earthworms tdest
substances on moaist filter paper in ordedémtify potentially toxicchenicals to earthworms
in soil.

The artificial soil test invtves keeping earthworms in samples of a precisely defined
artificial sail to which a range of awentrations of the test substart@s been applied.
Mortality is assessed ahd 14 dayafter application.

One concentration resulting in no mortabiyd oneesulting in total mortality should
be used.

e Conditionsforthe validity of the test

The matality in the catrols should noexceed 10 per cent at thad ofeither test.
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B. DESCRIPTION OF THE TEST PROCEDWRE

e Preparations

Equipment and materials

Normal laboratory equipemt and especially the following equigmmh and materials are
necessary:

— Earthworm cultures (see Experimental aninadsow)
— Filter paper: 80 to 85 g/napproxinately 0.2 mm thick, ediumgrade
— Artificia sail test substratefor example, as follows:

10 per cent sphagnum peat (as close to pH 5.5 to 6.0 as possible, no visible plant
remains, finely grand, dried to meased mdsture cotent)

20 per cent kaolilay (kaolinite contenpreferably above 30 per cent)

70 per cent industrial sand (fine sand should be dominant with more than 50 per cent of
the particles beteen 50 and 200ionons)

pH is adjusted to 6.0 + 0.5 by additionaaficium carbpate [see reference (6)]

The dry castitients are blended in therpect propationsand nixed thoroghly, either

in a large-scale labatory nixer or small electric cement mixer. Mture caitent is then
determined by drying a @h sample al05°C andre-weighing. Deionised water is
added to give anverall masture catent of about 35 per cent of the dry weight, and
the nedium is thoroghly mixed. The complete ixture should be moist but not so wet
that water appearshenthe artificial soil is corpressed. With some peats aisture
content of over 35 per cent may be suitable.
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— All glass test containers, i.e. crystallising dishes or spoutless beakers, of siphpxine
litre covered vith glass lids or perforated plastilen

— An illuminated cabinet ochamber cotrollable to £ 2°C with a lighintensity of 400 to
800 Ilux.

e Experimental animals

Selection of species

The recomnendedtest species iEisenia foetida(Michaelsen). Although this is not a
typical soil species, it occurs in soil rich in organic matter. Its susceptibilithemmicals
resembles that of true soil-inhabiting speciebag a short life cycle, hatching from cocoons
in 3 to 4 weeks, and reaching maturity in seven to eight weeks at 20°C. It is very pralific, each
worm producing two to five cocoons peeek from each of which emerge several worms. It
is available commerciallgnd can be bred readily in a wide range of organic waséziats.
Cocoons can be purchased commerciallfistributed from a central source to ensure the same
strain is sed (sed\nnex).

Eisenia foetideexists in two races which some taxonomists have sepantdepecies
[see referene (1)These are niphologically sinflar, but ;me,E. foetida foetidahas a typically
transverse striping or banding on #egments and the othér, foetida andrgilacks this and
has a variegated reddish colour. WhemssitibeE . foetida foetidshould be used. Other species
may be used if the necessargthodology is available.

Worms should be adult (at least two months old elitbllum) with an individual weight
of 300 to 600 mg.

e Performance of the test

Filter paper test

Flat-bottomedglass vials approxiately 8 cm in lengttand 3 cm in diaeter are
recomnended. Their sides are linedwfilter paper cut to a suitable size so it does not overlap
appreciably.
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Thetest sbstance islissdved in water (if solble up to a concentration ddd0 ng/l)
or in a suitable @anic solvent (e.g. acek®, hexane arhloroform), as appropriate, tive a
range of known concentratis. One ml of solution is pipetted into each vial and eadgub to
dryness under a slow streanfitiered compressed air, the vial being rotatedzontally as
it dries (for substances that are relativiegoluble in either water or organic solvents this may
have to be repeatsdveral times to obtain the larger dgfsorequired)The cantrol vial should
be treated with 1 ml of deitsed water or appropriate organic solvent. After drying, 1 ml of
deimised water is added to each vial to moisten the filter paper. Each vial is sealed with a cap
or plastic film with a small ventilation hole.

A preliminary range-finding test may be dongtionally prior to a moreprecise
screening testThis could be done as follows:

Amount applied Concentration of
to filter paper solution applied
1.0 mg/cm 7 x 107 g/ml
0.1 mg/cn 7 x 10° g/ml
0.01 mg/cm 7 x 10* g/ml
0.001 mg/crh 7 x 10° g/ml
0.0001 mg/crh 7 x 10° g/ml

For the main screening test five or more treatment levels in a geometric series should
be used.

For eachtreatment, ten replicatesach casisting of one worm per vial, are the
minimum requirement. More than one worm in a vial should noséx because the death of
one worm may have advers#fects on others in the same vilhe precision ofthe test can
be increased by using 20 replicates. In each test a rangatofent leveland ten cotrol vials
are used.

Worms should be kept on b filter paper for three houtseforebeing placed itiest
vials sothey can voidtheir gut contentsThey are then washeshddried before use.

During the test, vials are laid on their sidetraps.The test temperature is 20° + 2°C.
Tests are done in the daakd for geriod of 48 hours with a furtheptional mortality
assessment after 72 hours.
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Worms are classified as dealden they do naespond to a gentle mechanical stimulus
to the front end. Any behavim@l or pathological symptoms should be reported.

Artificial soil test

A preliminary range-finding test before a more precise main teptimal here as well.
It could be based dmeatments in theange 0.01, 0.1, 1.0, 10, 100, 1000 mdtky weight
of artificial soil). Forthe test pner, five cocentrations in a geometric series asedu

The artificial soil plus test bgtance should, whenever possible, be made up as follows:
immediatelybefore the start of the test, an é&in or dispersion of the test substance in
deimised water is mixed with thartificial soil or sprayed evenly wveer it with a fine
chromatographic or similar spray .itisolble in water, the test substance can be dissolved in
as small a volume as possible of a suitable organic s@vgnhexangcetone or chloroform).

The sdvent should be allowed to evaporate. If thst sbstance is not soluble, dispersible or
emulsifiable, 10 g of a mixture difne ground quartzsand and quantity diest sbstance
corresponding to 750 g wet weight of artificial soil aneaehwith 740 g wet artificial soil for

each test container. Only agents which volatilise readily may be used to solubilise, disperse or
emulsify thetest substancdhetest medium must be ventilated befose.@he amount of

water evaporated should be replacBde catrol shouldreceive the same quantity of any
additive agent.

For each tesf750 g weight of the test edium isplacedinto each glass container and
ten earthworms, which have beenditioned for 24 hours in an artificial seihd then washed
quickly before se, are placed on thest medium surfac&he catainers are covered with
perforated plastifilm to prevent the testedium from dryng and kept undehe test caditions
for 14 days.

Four replicates foeachtreatment areecomnended.

For each test, four otrol dishes, treated with the same solvent as #&d in theest
and cataining ten worms, are used.
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Thetest duration is 14 day@ssessment of mortality ataid 14 dag), andthe test
temperature is 20° £ 2°C. Testing is done in continuous light (to ensure that worms remain in
the test radium throughout duration of test).

The matality is assessed by emptyitegst medium onto a glagsy orplate, sorting
worms from the mdiumandtesting their reaction to aathanical stimulus dbe frontend.
After the 7day assessment wornmand medium are replaced in the test container. Any
behavioural or pathological symptoms noted should be reported.

At theend ofthe test the nisture catent of the test adium should bassessed and
reported.

3. DATA AND REPORTING

e Treatment of results

The matality/concentration data should be plotted on log probalgjidgph paper and
the mediariethal concentration (LC5@ndits canfidence linits estinated (see reference 3).
Other methods of probénalysis arealsoacceptable.

When two casecutive concentrations in a geometric series r@i@of at most 2.0)
result in Oand 100 per cent miality, these two valueare sufficient to indicate ttrange
within which the LC5(alls.

e Testreport

Thetest report should includbe followinginformation:
Test substancehenical identificationdata, nethod of application
Test animals: age, keeping and breedingnddions, source of gply

Test caditions: descriptiomnd details of any variation of test materials and
recomnended cnditions

Information onpreparation of the testedium.
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Results:
— average live weighand number dive worms pertreatment at stadnd end ofest

— description of obvious physical or pathgit@l symptoms or distinct changes in behaviour
observed in théest organisms

— method sed to determine the LC50 quotiafydata used antkst results

— graph showing ewentration/effect curve

— mortality in catrol animals

— mortality with referencandtest sbstance

— LC50 andall data used tealculate it

— moisture cotent of artificial soil at stand at end diest, pH value at start of test
— the highest concentration causing no mortality

— the lowest concentration causib@0 per cent nntality.
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5. ANNEX
BREEDING OF TEST ORGANISMS

Eisenia foetidacan be bred in a wide range of animal wastes. The recommended breeding
medium is a 50:50 mixture of ts@ or cattle manure and peat, but other animal wastes are also
suitable.The nedium should be of pH about 7Mave low ionic conductivityless than
6.0 milli-Sienens) and not be contarated excessivelyitlh ammonia or animal urine. Wooden
breeding boxes of about 50 x 50 x 15 cithwightly fitting lids are ideal for large-scale
breeding and can produce more than 1000 worrsix iwveeks. To produce ffiaient worms,
such a medium will support up to 1 kg worms in 20 kgteand each wormilv weigh up
to 1 g. To obtain worms of standard age aaiiat, it is best to start the culture with cocoons
which takethree to four weks to hatch and seven to eight weeks to become mature worms at
20°C.



