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How many earthworms live in my soil? — A guide to determining earthworm
abundance on your land
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Important Considerations:

The assessment must be conducted during frost-free periods (including frost-free nights).
Warm and dry summer months are also not ideal. Optimal conditions with high earthworm
activity typically occur in March/April (up to the end of May if soil moisture is sufficient) and
September/October, with soil temperatures between 5 and 15 °C.

Required Materials:

- Sickle, knife, garden shears, etc., in case the area is vegetated

- Infiltration ring with a sharp edge (e.g., 40 cm diameter = 1/8 m?)
- Optional: 1-liter bottle for preparing the mustard suspension

- 10-liter container for transporting the suspension

- Collection container for the earthworms

- Mustard flour or mustard seeds for grinding

- Tweezers or other tools for collecting worms are recommended

- Small garden trowel
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Preparation:

- Use either mustard flour or grind mustard seeds with a coffee grinder (e.g. yellow
mustard (Sinapis alba L.) or preferably black mustard (Brassica nigra W.D.J. KOCH)

- Fill 100 g of finely ground mustard into a 1-liter water bottle and top it up with tap water
(this intermediate step improves swelling and dissolution of the glycosides).

- Shake repeatedly and let sit for at least 24 hours.

- Pour the resulting suspension into an empty 10-liter container and top it up with another
9 liters of tap water.

Principle:

The ground mustard releases glycosides into the water, which irritate the earthworms'
epidermis and cause them to move upward toward the soil surface, where they can be
collected.

Procedure:

- Cut existing vegetation close to the ground and remove it
- Place the infiltration ring and press it lightly into the soil
- Pour in the suspension so the soil surface is fully covered

- Continuously refill over 20 minutes to keep the soil slightly flooded (amount used

varies depending on soil moisture and infiltration rate)
- Collect emerging earthworms into the container
- After 20 minutes, remove the infiltration ring to allow the solution to drain

- Dig up the infiltration area to a depth of 15-20 cm and thoroughly screen the dug up
soil for earthworms - Reason: smaller individuals of certain species may not reach

the surface

- Count the collected earthworms and release them back onto the soil



Ergebnis:
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- Determine the extraction area using the ring diameter and the circle formula.

= Example: 0.4 m ring diameter — 1 x r2 =11 X 0.22 = 0.125 m?

1m?/0.125 m? = 8 — (collected worms) x 8 = y worms/m?

- Ideally, repeat the procedure at three different locations and calculate the average.

Figure: Application of earthworm extraction using a mustard suspension in the field

Classification:

Earthworm Abundance (individuals/m2): | Evaluation
0to 10 extremely low
11to 30 very low

31 to 100 low

101 to 200 medium

201 to 300 good

>300 very good




Fachhochschule
Sldwestfalen

Literature:

BLOUIN, M., HODSON, M. E., DELGADO, M. E., BAKER, G., BRUSSAARD, L, BUTT, K. R., DAI, J., DENDOOVEN,
L., PERES, G., TONDOH, J. E., CLUZEAU, D., BRUN, J.-J. (2013): A review of earthworm impact on
soil function and ecosystem services. European Journal of Soil Science, Volume 64, Issue 2,
S. 161 — 182. https://doi.org/10.1111/ejss.12025

CHAN, K.-Y. und MUNRO, K. (2001): Evaluating mustard extracts for earthworm sampling.
Pedobiologica, Volume 45, Urban & Fischer Verlag, S. 272 — 278.

DIN EN ISO 23611-1:2018-10 (2018): Bodenbeschaffenheit — Probenahme von Wirbellosen im Boden
— Teil 1: Handauslese und Extraktion von Regenwirmern (ISO 23611-1:2018).

EUTENEUER, P. und NEUGSCHWANDTNER, R. (2021): Tauwurm — ein Leben im 15 cm Radius. Der
Landwirt: Fachzeitschrift fur die bauerliche Familie. 2021;3/2021:S. 46 - 7.

FRUND, H. - C. und JORDAN, B. (2003): Regenwurmerfassung mit Senf oder Formalin? Versuche zur
Eignung verschiedener Senfzubereitungen fur die Austreibung von Regenwirmern.
Osnabriicker Naturwissenschaftliche Mitteilungen, Band 29, S. 97 - 102.

GUNN, A. (1992): The use of mustard to estimate earthworm populations. Pedobiologia, Volume 36,
Gustav Fischer Verlag, Jena, S. 65 — 67.

NUUTINEN, V., POYHONEN, S., KETOJA, E., PITKANEN, J. (2001): Abundance of the earthworm Lumbricus
terrestris in relation to subsurface drainage pattern on a sandy clay field. European Journal of
Soil Biology, Volume 37, Issue 4, S. 301 — 304. https://doi.org/10.1016/S1164-5563(01)01105-0

PEIGNE, J., HUBER, K., PFIFFNER, L. (2017): Earthworm Sampling. Research Institute of Organic
Agriculture FiBL, Frick, https://www.fibl.org/fileadmin/documents/shop/1102-earthworm-

sampling.pdf (22.10.2024).

Provided by:
South Westphalia University of Applied Sciences, Department of Agriculture, Soest

Website: https://www.fh-swf.de/de/ueber uns/standorte 4/soest 4/fb agrarwirtschaft/

Contact:

Prof. Dr. Thomas Weyer (weyer.thomas@fh-swf.de)

Jonas Kellner (kellner.jonas@fh-swf.de)

Philipp Rither (ruether.philipp@fh-swi.de)

Peter Michels (michels.peter@fh-swf.de)



https://doi.org/10.1111/ejss.12025
https://doi.org/10.1016/S1164-5563(01)01105-0
https://www.fibl.org/fileadmin/documents/shop/1102-earthworm-sampling.pdf
https://www.fibl.org/fileadmin/documents/shop/1102-earthworm-sampling.pdf
https://www.fh-swf.de/de/ueber_uns/standorte_4/soest_4/fb_agrarwirtschaft/
mailto:weyer.thomas@fh-swf.de
mailto:kellner.jonas@fh-swf.de
mailto:ruether.philipp@fh-swf.de
mailto:michels.peter@fh-swf.de

