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OECD/OCDE 201
Adopted:
23 March 2006

OECD GUIDELINES FOR THE TESTING OF CHEMICALS

Freshwater Alga and Cvanobacteria, Growth Inhibition Test

INTRODUCTION

1. OECD Guidelines for Testing of Chemicals are periodically reviewed and updated in the light of
scientific progress. With respect to Guideline 201, Alga, Growth Inhibition Test (adopted June 1984), the
need to extend the Guideline to include additional species and update it to meet the requirements for hazard
assessment and classification of chemicals has been identified. The revision has been completed on the
basis of extensive practical experience, scientific progress in the field of algal toxicity studies, and
extensive regulatory use, which has occurred since the original adoption.

2. Definitions used are given in Annex 1.

PRINCIPLE OF THE TEST

3 The purpose of this test is to determine the effects of a substance on the growth of freshwater
microalgae and/or cyanobacteria. Exponentially growing test organisms are exposed to the test substance

in batch cultures over a period of normally 72 hours. In spite of the relatively brief test duration, effects
over several generations can be assessed.

4 The system response is the reduction of growth in a series of algal cultures (test units) exposed to
various concentrations of a test substance. The response is evaluated as a function of the exposure
concentration in comparison with the average growth of replicate, unexposed control cultures. For full
expression of the system response to toxic effects (optimal sensitivity), the cultures are allowed
unrestricted exponential growth under nutrient sufficient conditions and continuous light for a sufficient
period of time to measure reduction of the specific growth rate.

5. Growth and growth inhibition arc quantified from measurements of the algal biomass as a
function of time. Algal biomass is defined as the dry weight per volume, e.g. mg algae/litre test solution.
However, dry weight is difficult to measure and therefore surrogate parameters are used. Of these
surrogates, cell counts are most often used. Other surrogate parameters include cell volume, fluorescence,
optical density, ete. A conversion factor between the measured surrogate parameter and biomass should be
known.

6. The test endpoint is inhibition of growth, expressed as the logarithmic increase in biomass
(average specific growth rate) during the exposure period. From the average specific growth rates
recorded in a series of test solutions, the concentration bringing about a specified x % inhibition of growth
rate (e.g. 50%) is determined and expressed as the E.C, (e.g. E.Cy).

7. An additional response variable used in this Guideline is yield, which may be needed to fulfil
specific regulatory requirements in some countries. It is defined as the biomass at the end of the exposure
period minus the biomass at the start of the exposure period. From the vield recorded in a series of test
solutions, the concentration bringing about a specified x % inhibition of yield (e.g., 50 %) is calculated and
expressed as the E,C, (e.g. E,Cy).

8. In addition, the lowest observed effect concentration (LOEC) and the no observed effect
concentration ( NOEC) may be statistically determined.

INFORMATION ON THE TEST SUBSTANCE

9. Information on the test substance which may be useful in establishing the test conditions includes
structural formula, purity, stability in light, stability under the conditions of the test, light absorption
properties. pKa, and results of studies of transformation including biodegradability in water.

10. The water solubility, octanol water partition coefficient (P,.) and vapour pressure of the test
substance should be known and a validated method for the quantification of the substance in the test
solutions with reported recovery efficiency and limit of detection should be available.

VALIDITY OF THE TEST

11. For the test to be valid, the following performance criteria should be met:

. The biomass in the control cultures should have increased exponentially by a factor of at least 16
within the 72-hour test period. This corresponds to a specific growth rate of 0.92 day™. For the
most frequently used species the growth rate is usually substantially higher (see Annex 2). This
criterion may not be met when species that grow slower than those listed in Annex 2 are used. In
this case, the test period should be extended to obtain at least a 16-fold growth in control
cultures, while the growth has to be exponential throughout the test period. The test period may
be shortened to at least 48 hours to maintain unlimited, exponential growth during the test as
long as the minimum multiplication factor of 16 is reached.

e The mean coefficient of variation for section-by-section specific growth rates (days 0-1. 1-2 and
2-3, for 72-hour tests) in the control cultures (See Annex 1 under “coefficient of variation™) must
not exceed 35%. See paragraph 49 for the calculation of section-by-section specific growth rate.
This criterion applies to the mean value of coefficients of variation caleulated for replicate
control cultures.

. The coefficient of variation of average specific growth rates during the whole test period in
replicate control cultures must not exceed 7% in tests with Pseudokirchneriella subcapitata and
Desmodesmus subspicatus. For other less frequently tested species, the value should not exceed
10%,

REFERENCE SUBSTANCE
12. Reference substance(s). such as 3,5-dichlorophenol used in the international ring test (1), may be
tested as a means of checking the test procedure. Potassium dichromate can also be used as a reference

substance for green algae. It is desirable to test a reference substance at least twice a year.

APPLICABILITY OF THE TEST

13. This Guideline is most easily applied to water-soluble substances which. under the conditions of
the test, are likely to remain in the water. For testing of substances that are volatile, strongly adsorbing,
coloured, having a low solubility in water or substances that may affect the availability of nutrients or
minerals in the test medium, certain modifications of the described procedure may be required (e.g., closed
system, conditioning of the test vessels). Guidance on some appropriate modifications is given in (2) (3)
and (4).
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Type of data/information

New Chemicals®

Existing Chemicals

Corresponding test methods

Acute Fish Toxicity

AUS , CH, EU-D, EU-
REACH , JPN, US-XB

EU-E, EU-REACH , JPN ,
JPN-HPV , US-1, US-HPV

TG203, Other

Acute Daphnia Toxicity

AUS, CH, EU-D, EU-
REACH , JPN , US-XB

EU-E , EU-REACH , JPN,
JPN-HPV | US-1, US-HPV

TG202, Other

Algae Growth Inhibition

AUS , CH, EU-D, EU-
REACH , JPN , US-XB

EU-E, EU-REACH , JPN,
JPN-HPV , US-1, US-HPV

TG201, Other

Toxicity to bacteria

CH, EU-D, EU-REACH

EU-E , EU-REACH

TG209, TG216, TG217, Other

Prolonged (Reproduction) Daphnia toxicity CH, EU-D, EU-REACH EU-REACH TG211, Other
Further fish toxicity CH, EU-D, EU-REACH EU-REACH TG204, TG210, TG212, TG215, Other
Test on higher plants (e.g. Lemna) CH , EU-REACH EU-REACH TG208, TG221, TG227,0ther

Toxicity to terrestrial organisms

CH, EU-D, EU-REACH

EU-E , EU-REACH

TG205, TG206, TG207, TG208, Other

Toxicity to soil dwelling organisms

CH, EU-D, EU-REACH,

EU-E , EU-REACH

TG207, TG222, Other

Toxicity to birds CH, EU-D, EU-REACH, | EU-REACH TG205, TG206, Other

Additional studies with other organisms

-Honeybees CH, EU-D TG213, TG214, TG218, TG219, TG220, Other
-Chironomid

-Enchytraedae

Prolonged (Reproduction) Daphnia toxicity CH, EU-D, EU-REACH EU-REACH TG211, Other

Further fish toxicity CH, EU-D , EU-REACH EU-REACH TG204, TG210, TG212, TG215, Other

Test on higher plants (e.g. Lemna) CH , EU-REACH EU-REACH TG208, TG221, TG227,0ther

Toxicity to terrestrial organisms

CH, EU-D, EU-REACH

EU-E , EU-REACH

TG205, TG206, TG207, TG208, Other

Toxicity to soil dwelling organisms

CH, EU-D, EU-REACH ,

EU-E , EU-REACH

TG207, TG222, Other

Toxicity to birds

CH, EU-D, EU-REACH,

EU-REACH

TG205, TG206, Other

Additional studies with other organisms
-Honeybees

-Chironomid

-Enchytraedae

CH, EU-D

TG213, TG214, TG218, TG219, TG220, Other
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