
Water quality — Aquatic toxicity test 
based on root re-growth in Lemna 
minor
Qualité de l'eau — Essai de toxicité aquatique basé sur la repousse 
des racines chez Lemna minor

INTERNATIONAL 
STANDARD

ISO 
4979

First edition 
2023-06

Reference number 
ISO 4979:2023(E)

© ISO 2023



ii

ISO 4979:2023(E)

COPYRIGHT PROTECTED DOCUMENT

©  ISO 2023
All rights reserved. Unless otherwise specified, or required in the context of its implementation, no part of this publication may 
be reproduced or utilized otherwise in any form or by any means, electronic or mechanical, including photocopying, or posting on 
the internet or an intranet, without prior written permission. Permission can be requested from either ISO at the address below 
or ISO’s member body in the country of the requester.

ISO copyright office
CP 401 • Ch. de Blandonnet 8
CH-1214 Vernier, Geneva
Phone: +41 22 749 01 11
Email: copyright@iso.org
Website: www.iso.org

Published in Switzerland

   © ISO 2023 – All rights reserved
 



ISO 4979:2023(E)

Foreword ........................................................................................................................................................................................................................................iv
Introduction .................................................................................................................................................................................................................................v
1 Scope ................................................................................................................................................................................................................................. 1
2 Normative references ..................................................................................................................................................................................... 1
3	 Terms	and	definitions .................................................................................................................................................................................... 1
4 Principle ........................................................................................................................................................................................................................ 3
5 Test organisms ....................................................................................................................................................................................................... 3
6 Growth medium .................................................................................................................................................................................................... 3

6.1 Preparation of stock solution .................................................................................................................................................... 3
6.2 Storage and cultivation ................................................................................................................................................................... 4

7 Apparatus .................................................................................................................................................................................................................... 4
8 Experimental methods .................................................................................................................................................................................. 5

8.1 Preparation of medium ................................................................................................................................................................... 5
8.2 Preparation of toxicant solution and test dilutions ............................................................................................... 6

8.2.1 Test dilutions ......................................................................................................................................................................... 6
8.2.2 Selection of test concentrations ............................................................................................................................ 6

8.3 Control ........................................................................................................................................................................................................... 6
8.4 Transfer of test organisms ........................................................................................................................................................... 6
8.5 Culture ........................................................................................................................................................................................................... 6
8.6 Method of measurements ............................................................................................................................................................. 7

9 Tests on effects ...................................................................................................................................................................................................... 7
9.1 Reference chemicals .......................................................................................................................................................................... 7
9.2 Statistics ....................................................................................................................................................................................................... 7
9.3 Validity of test ......................................................................................................................................................................................... 7
9.4 Precision ....................................................................................................................................................................................................... 8

10 Expression of results ....................................................................................................................................................................................... 8
10.1 Test results ................................................................................................................................................................................................. 8
10.2 Expression of results ......................................................................................................................................................................... 8

11 Test report .................................................................................................................................................................................................................. 8
Annex A (informative)  Root excision and re-growth length measurement ..........................................................10
Annex B (informative)  Interlaboratory precision of control values and EC50 from the 

Lemna toxicity test ..........................................................................................................................................................................................12
Bibliography .............................................................................................................................................................................................................................14

iii© ISO 2023 – All rights reserved  

Contents Page


