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Adopted:
OECD GUIDELINE FOR TESTING OF CHEMICALS 4 April 1984

" Daphnia sp., Acute Immoklisation Test
and Reproduction Test"

The following Test Guidelinéncludes twagparts:
Part | - the 24h EC 50 acute inilisation test
Part Il - the reproduiontest (at least 14 days).

PART | - 24H EC 50ACUTE IMMOBILISAT ION TEST

INTRODUCTORY INFORMATION

[EEN

e Prerequisites

— Water solubility
— Vapour pressure

e Guidance information

— Structural formula

— Purity of the substance

— Methods ofanalysis for the gantification ofthe substance in water
— Chemical stability in wateandlight

— n-Octanol/water partition coefficient

— Results of a test amrady bidegradability (see Test GuideliB81)

e Qualifying statement

For chenrcals of low solubility mder test conditios, it may not be possible to
guantitatively determine the EC 50.

e Standard documents

Seereferences (1) to (6), Part Il, Section 4, Literature.

Users of this Test Guideline should consult the Preface,
in particular paragraphs 3, 4, 7 and 8.
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2. METHOD

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

e Definitions

24h EC R0 is the concentration estimated to immobilis@&0cent of the Daphnédter
24 hours exposure. (If anothdefinition is wsed,this must be reported, together with its
reference.)

Immobilisation: those animals not able to swirthin 15 secondsafter gentle agitation
of the test container are considered to be immobile. (If another definition is used, this must be
reported, together withis reference.)

« Reference substances

In the acute immgilisation test aeference substance may be tested for EC 50 as a
means ofassuring thathe test auditionsare reliable.

e Principle of the test method

In the acute immobilisatiaest a range of concentrations of the substance investigated
exerts different degrees of toxic effects on the swimming capability of Daptuleiaatherwise
identical test conditits. Certain concentrations result in certain percentagegpbhia being
no longer capable of swimming at 24 hodiisetestcan be extended to 48 hours if desired.

e Conditions for the validity of the test

— In the catrol, not morghan 10 per cent of theaphnia should have been intiised or
trapped at the surface of the water.

— The dissolved oxygen concentration at the end of the test shauiDlmer cent of the air
saturation value ahe temperaturesad.
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B. DESCRIPTION OF THE TEST PROCEDWRE

e Preparations

Equipment

Equipment which Wl come into cantact with the test solutions should preferablglbe
glass;this glassware should be cleaned with solvents known to remove previously tested
chenicals.

Holding and dilution water
Any water suitable for culturing Daphnia, eitlmatural or reconstitad watercan be
used inthis test. To avoid the necessity of adaptatigor to the test, it is recomanded that
the vater sed in thdest be similar to the culture water. Examples ofnrsiitated water are
given in references (1), (2), (4hd (8).

e Experimental animals

Selection of species

Daphnia magnaor any other suitabledphnia species, not more than 24 hours old at
the beginning of theest, laboratonjbred, apparently healthy andthw a known history
(breeding rathod, pretreatment) are used in this test. It is advisable to use the same species in
Part land Rrt Il of this test.

e Performance of the test

— Atleast 2@nimals, preferably dividedto four groups ofive animals each, should bsed
at eachtest concentratioand forthe catrols.

— The Baphnia should not be fed during tiest.
— Loading: at least 2 ml of test solution should bevidenl for each animal.

— Thetest temperature should be beéw 18 and 22°C, and for eahgle test it should be
constant within +1°C.



202

page 4 " Daphnia sp., Acute Immodhilisation Test

and Reproduction Test"

— A light-dark cycle is ptional: complete darkness is acceptable.

— The cocentrations tested are in a geometric series. The highest concentration tested should
preferablyresult in 10(per cent immbilisation. It should, hoawver, not exceed 1 g/l. The
lowest concentration tested shopitdferably give no observable effélthe cacentrations
may be either measured or nominal, i.e. calculated, basethepamount of mterial used
in preparing the solution.

— Solutions are preferably made uhout the use of a solubilising agent. Solutionsest
substances of low aqueous solubility may be prepared by mechdismaision or, if
necessary, by use of vehicles such as orgahiersts, emulsifiers or dispersants of low
toxicity to DaphniaWhen suchvehicles are used, onentwml should beexposed to the
concentration of the vehiclesed with the highest roentration of the testlsstance. The
concentration of organic solvents, dsifiers or dispersants should resiceed 100 gil. In
evaluating the data it must berbe in mind that theesults may be due the combined
effects of the substandself and ofthe vehicle, which cannot naatly bedistingushed
experimentally.

— Thedilution water should be aeratgdior to the addition ofthe test substancand the
oxygen caocentration of the curols and the test solutions should be meaduat the
beginning andhe end ofthe test.

— Volatile substances shouldtested in completelfilled closed catainers, large enough to
prevent lack of oxygen.

— The pH ofthe controlandthetest solutions should be mee=iiat the beginning and the
end ofthe test; the pH of the test solutions should natdjested.
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3. DATA AND REPORTING

e Treatment of results

The percentage immobility at 24 hours and, if determined, at 48 hours is plotted against
concentration on logarithmic-grability paper. Normagtatistical proceduresethen employed
to calculate the EC 50 for the appropriate expagerid (see references, Part Il, Section 4,
Literature). Cafidence linits (p = 0.95) fothe calculated EC 5@aluescan be determined
using the standard procedures quoted.

Where the data obtained are inadequate for the use of stardlodsrof calculating
the EC 50, théhighest concentration causing no immobilitgd the lowest concentration
producing 100 per cent iminidity should be used as an approation forthe EC 50 (this
being considered the geometric mean of these two concerdjatithis case, the ratio of the
higher to the lower concentration should exteed 2.

e Test report

See pages 12-14 tiis Test Guideline.

PART Il - REPRODUCTION TEST AT LEAST 14 DAYS

The reslis of the acute immobilisation temte to be used to determine, withgenent,
the concentration levels to teeadl in theeproditiontest. It is suggested that thiprodetion
test be carried out using a geometrical concentration series of at least five concentrations with
a factor of at mostO0, starting at about the 24h EC &Ad ending at about 1/100tbhé 24h
EC 50. If necessary, lower mzentrations should be tested.
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1. INTRODUCTORY INFORMATION

 Prerequisites

— Water solubility

— Vapour pressure

— Chemical stability in wateandlight

— Results of a test arady bidegradability (see Test Guideling81 A-E)
— 24h EC 50 in Daphnia

e Guidance information

— Structural formula

— Purity of thetest sbstance

— n-Octanol/water partition coefficient

— Method ofanalysis for the gantification ofthe test substance in water

e Qualifying statement

— For chercals with low solubility wder test conditios, it may not be possible to
guantitatively determine the EC 50.

e« Recommendations

— Instead of a test of two weekgalion in vhich three batches of young should be born per
female, a test of three or foueeks may be preferred in order to obtain a more thorough
judgenent of theinfluence of théest substance on mortalandreprodetion: inthis period
about six to nine batches wbung should be born per female.

— It is recommndedthat a statistical test (such as amalysis of variance) besed to
determine whether the tegplicationscan be analysedgether.
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e Standard documents

Seereferences (1) to (6), Section 4, Literature.

2. METHOD

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

e Definitions

Seni-static tests a test without flow of solution, buitivoccasionabatchwise renewal oést
solutions after prolugedperiods(e.g. 24 hours).

Flow-thraughtestis a test in which water is renewedtiouously inthe test chambers, the test
substance beingansported with the watesed to renew thiest medium.

EC 50 is the concentration of the test substance in water estimaiesutioin a 5Qer cent
rediction inreprodetion ofthe Daphnia within particular period of exposure lfigh must be
stated).

e Reference substances

No reference substances eeeomnended for theeprodction test. Nevertheless, if a
reference substance haeentested in the acute test, ttesults should bgiven in thetest
report.

e Principle of the test method

In thereprodetiontest, effects on the mortalignhdthe reproductiveapacity andtber
signs ofintoxication in phnia are determined to be usedhdgations ofthe toxicity of a
substancelissdved in water. For this purpose, ttest organisms are exqeal to solutions
containing the test substance in various concentrations for a period of not less thaeksyo w
and long enough fahe development of at least three broods.
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The matality, the time of thdirst production ofyoung, the number of young baand the
signs ofintoxication dserved are cguared with the aoespmding parameters in therdools.

e Conditions for the validity of the test

— The matality in the catrols should noexceed 20 per cent at tead ofthe test.

— Thedissdved oxygen cocentration (throughout the test) mbate beerx 60 per cent of
the airsaturation value.

— The pH ofthe catrols, and of aleast the most concentrated solnio must be known
throughoutthe test; the deviation from thatial value should be 0.3 units.

— There must be evidendbat the concentration of the substabeing tested hakeen
satisfactdly maintained (e.g. &ast 80 per cent of the nominahcentration) ver thetest
period.Theresults should bbased on maswed cacentrations if the deviation from the
nominal concentration is greatiian 20 per cent.

— Thefirst young should have been born in thatoals after a mximum of nine days.

— Theaverage cumulative number ybung per female in the cwols afterthree broods,
should be= 20 at a temperature of 20 + 1.0°C.

— If, at the highest concentration tested, no effect on regrodus detected, this should be
reported.

B. DESCRIPTION OF THE TEST PROCEDWRE

e Preparations
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Equipment and material

Normal laboratonapparatuand equiprant should be used. Equipment whigh @ome
into catact with the test solutions shouldeferably be all-glass; this glassware should be
cleaned with solvents known to remove previously testedicals.

Dilution water
Any water, either natural or ratgtitued watercan be used, providdédat it wil sustain
good reprodction in Daphnia (see Culitions for thevalidity of the test, above). In addition,
the dilution water should meet the critemgven in reference (7). Examplesretonstituted
water are given in references (1), (2), &4y (8).

e Experimental animals

Selection of species

Daphnia magndess than 24 hours old at the beginning oftédst, laboratonbred,
apparently healthy andtiv a known historybreeding rathod, pretreatment) aread inthis
test. Other Daphnia species may sedprovidedhat the relevant reprodiionparameters are
comparable to those @faphnia magna

Feeding
In the 14day reprodetion test food (of anyind and in any quantitythat results in
meeting the criteria of reproction given in Canditions forthe validity of the test, abe, is
acceptable. @rloading of the test solutiongtwfood should be avwded in ader to minimise
sorption ofthe test substance.d-phase nicellular green algae are generallyitahle.

e Performance of the test

— Thisreprodetiontest should not be carried out in a stédit system: either a segtatic
or flow-through sgtem should be usedhe renewal period should be gged by
the chemical analysis and (if applicalite oxygen level in the test solution; the solutions
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should be renewed at leastce every 48 hould desired, on Maday, Wednesday and
Friday). Ifthe renewal scheme is used, the glassware must be eamotiédodesidues
removed at renewal. It iscomnended that the glassware be rinsgl distilled water and
kept in a codederies for the following renewalaghtest unit therefore consists of two
vessels which are used alternately. If fitaough sgtems are used, these should be cleaned
at intervals of at most twice aeek.

— Atleast 4@nimals, preferably divided into four groups of ten animals each, should be used
at each test concentratiand forthe catrols.

— The Daphnia should be fed kastdaily.
— Loading: at least 40 ml of test solution should beiged for each animal.

— Thetest temperatue should be beéw 18 and 22°C, and for eathgle test it should be
constant within + 1.0°C.

— A light-dark cycle isnecessary: 8 hours darkness and 16 Hmhsarerecomnended.

— The coicentrations tested are@de up in a geoetric series. Substances should not be tested
at concentrationsxceeding 1/l.

— Samples of thest solutions should liaken at the beginning and duringtibst: the actual
concentration must not drop below@ cent of the namal concentration. Aeration of the
test solutions ipermssible, unless this would cause tietual concentration dhe test
substance to drdpelow 80per cent of the nominal meentration.

— Solutions are preferably made ugheutthe use of a solubilising agent like organic solvent,
emulsifiersand dispersants.

— Solutions of test substances of low aqueous solubility maydpared by mechanical
dispersion or, ilnecessary, by use of vehicles such as orgahrergs, emulsifiers or
dispersants of low toxicity to Daphnia. When such vehicles are usedntmot sioould be
exposed to the concentration of the vehiskedwith the highest concentration of the test
substance.
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The coicentration of organic solvents, dsifiers or dispersants should esteed 100 gil.

In evaluating the data it must be borne in mind that the results may be due tddiheadtom
effects of the substance itself and of the vehidhdghwcannot normally bais- tingushed
experimentally.

Thetest solutions should be aeratardbr to the introduction ofthe test substance and
Daphnia.

When mordhan 20 per cent of thest siastance would be logtirough volatility, the test
should be carried out either in an afirolased flowthrough sgtem or in an enclosed
container of sufficient size to ensure that thegerfevel does not fall below Ger cent
of the saturation value.

Thedissdved oxygen cocentration in all test solutions shoulddieecked once every 48
hours (if desired,every Maday, Wednesday and Friday).

The pH othe controlsand of at least the most concentrated solutions is chbeka@ and
after ech renewal: if necessayhe pH of the other solutions shoull$o bechecked. The
results ofthese measurements aesaded.

Thelive and dead Daphnia tife "parental" generation (P) are courgadthe dead
specimens remed preferably daily, but &ast three times aegk (Mmday ,Wednesday
and Friday).

The presence of eggs in the brood pouch, malesiremeggs must beecaded. The
conditionandsize of the P generation shouldigually compared wh the catrols.

Whenthe parental animals are abeaten daysld, the firstyoung Daphnia earge from
the brood pouchafter which a new batch appeasgry two tahree daysThese batches
are called "brods" of the F(filial 1) generation.



202

page 12 " Daphnia sp., Acute Immohklisation Test

and Reproduction Test"

— The newborn young tiie i generation should be counted at least three times a week, with
an interval of 48-72 hours (e.g. htay, Wednesday and Friday) artdeir viswally
estimated condition remted. After counting and examation,the young are poured away.
The presence of eggs on the bottom oftist vessel from ich noyoung have emerged
is checked andecaded.

— Test duation:the minimum dration ofthe test is 14 days, inhieh period not lesshan
three broods of the F1 generation must have appeared imthascéf this is not thease,
the test must be ntinued until the third brood in therdool is conplete, which is nordly
achieved within 21 days.

3. DATA AND REPORTING

e« Test report

For both parts of the test, report:
— Test substancehenical identificationdata

— Test organisms: source cdjihnia, anypre-treatment, breedingatihod (including sage,
kind and amount of food, feedirfigequency)

— Test nethod: description of or referencethe nethodused

Test caditions:

« vehicles and/or additivesed and their eentratios. If it is observed that the stability
or homogeneity of thiest solution cannot be maintaindtgn care should be taken in
the interpretation othe resultsand note madiat these may not be reproducible

« dilution water: sorce and chemal and phgical characteristics, inaing atleast
hardness, pH, Ca/Matio, Na/K ratio,alkalinity

* test temperature
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 light quality, intensityand periddicity

» all measurements of mhd oxygernevel made during théest,preferably irtabular form

» resultsand date ofest performed with referencebstance, if available

» description of test vessels: volume of solution, memoftest organismper vessel,
number oftest vesselgper cocentration, any treatment of the test vessels, the

introduction ofthe test substance in tiution water

» in case of renewal, the renewal procedure and scheme; in case-thirflogh, the test
substance delivery systaandthe flow-rate

» if measuwed, theactual concentrations of the tedbstance anthe dates of measurement
Number and percentage of Daphthiat showed any adverse effect in thaetadsand in
eachtreatment group a&ach dservation periodnd adescription of th@ature othe effects
observed (e.g. imnlisation, mortality) in tabular form

Description or reference to statistical procedamgsied

Any other effects differentiating organisms in testd catrols.

For the 24 hours EC 50 acute inbilization test, also report:

The 24h EC 50preferably with 95 per cent confidence itsn deternmed by a siable
method

If possible, the slope of the concentration raspacurve ith its 95per cent confidence
limits

Thehighest concentration tested proithg no immobile Daphnia

The lovest tested concentration proaig 100 per cent imrbide Daphnia
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For the reprodttion test, also report:

— The EC 50 (immhilisation)and EC 5(reprodietion) values as far as possible at 24 hours,
48 hours, 96 hours, 7 days, 14 dapd atheend ofthe testpreferably with 95 per cent
confidence lints, obtained either by comation orgraphically anghe methodapplied (for
the deterrimation a probit method should beedl.)

— Thelength of time for the appearance of thist brood foreach cacentration

— The nurber of young alive in each test vessel atgmgn day at Wich counts were made
(the minimum requirement is for counts thriceekly)

— The nurber of dead young on each day of counting
— Source, kindand amount of food, feedirfigeqLency

For each of the abovestatisticalanalysis of the hongeneity ofreplicate results for
each concentration should badw. If homogeneity is foudl, it should be determined, through
an appropriate statistical analysis, whether a significant difference exisginéhe aarol
andthe test concentrations.

Thenreport:

— Thehighest concentration tested dtietr no significant difference is founersus the
controls withrespect to mortality, reprodtion and ¢her observed effects

— The lovest concentration tested with significant difference versus ttlso
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