ANNEX I – Activity “Is the quality of this soil any good?”
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* Nr. of people that directly contributed to the results register in this notebook.

Part A | Site description
1. Where are you going to apply this activity?
State:

Country:
Latitude

Longitude

GPS coordinates of the site:

Figure 1 – How to get GPS coordinates though Google Maps. The first value circled in red in both images corresponds to the
latitude and the second one to the longitude. 1-A: In a mobile device, access the Google Maps APP and touch with your index
finger on the map, as close as possible to your current location, to create a pin. A box will show up with the name and address
of that location. The GPS coordinates will be displayed in the white bar on the top of the screen. 1-B: On the website, look for
your study site location and click over it with the right button of the mouse. A box will appear displaying details such as the
name, address and GPS coordinates of the location.
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2. Take one picture of your study site and one of the surrounding landscape. Record the file names
in the table below.
File name
Study site
Landscape
3. How is the weather today?

◯

◯

◯

◯

◯

4. How windy is it?

◯

◯

◯

◯

5. How would you characterize your study site location in terms of human settling?
◯ Urban area

◯ Suburban area

◯ Rural area

6. Your study site is located in a residential or in an industrial area?
◯ Residential area

◯ Industrial area

◯ Not applicable

7. Check all signs of pollution that you can see nearby:

◯ Garbage

◯ Industrial chimneys

◯ Storage tanks (e.g. fuel)

◯ Foam in ponds, lakes, …

◯ Sewage pipe

◯ Wastewater Treatment Plant

Others

◯ Others, namely:
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8. How far is the nearest road?
◯ Less than 20 yd / 20 m

◯ 20 to 100 yd / 20 to 100 m

◯ More than 100 yd / 100 m

Name of the road:

9. Which of the following options best describes your study site?
◯ Agricultural ield

◯ Garden

◯ Uncultivated field/Pasture

◯ Vegetable garden

◯ Forest

◯ Forest plantation

◯ Roadside

◯ Other:

Part B | Earthworm collection
1. In the site you intend to analyze, measure a square with a side of 8 in / 20 cm;
2. With the tip of a pencil, push the topsoil. Was it hard?
◯ No, it was easy
◯ Yes, it was hard: I had to push a bit hard for the tip to completely enter the topsoil
◯ Yes, it was very hard: I hard to push very hard for the tip to completely enter the topsoil

3. How much vegetation is covering the ground within your square?

◯ 0 – 25 %

◯ 25 – 50 %

◯ 50 – 75 %

◯ 75 – 100 %

4. Is your square located under the canopy of one or more trees?
◯ Yes

◯ No

5. Digg your sample square until the pit reaches a deepness of 4 in / 10 cm;
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6. Put all the soil you remove from the pit on a tray and all the earthworms you find on a bowl
(previously set with some wet paper inside);
7. While you were digging, did you see any roots of living plants?
◯ No
◯ Yes, but only small roots (diameter < 0.2 in / 0.5 cm)
◯ Yes, but just small and medium size roots (diameter < 0.8 in / < 2 cm)
◯ Yes, including large roots (diameter > 0.8 in / > 2 cm)

8. Take a closer look at the earthworms you collected and count the number of adult individuals as
well as immature ones (figure 2);

Figure 2 – Adult earthworms have a ring-shaped structure that stands out from the rest of the body: the clitellum.
Immature individuals don’t have a clitellum.

9. How many earthworms did you find?

Adults

Immatures

10. Rinse the earthworms with just a little bit of water;
11. Return the earthworms to the soil but remember to put them away from the pit you dug!
12. To collect the earthworms that live in the bottom layers of the soil, you need to prepare a
mustard solution and pour it into the pit you dug. Don’t worry: the mustard solution won’t kill
or cause any harm to the soil organisms!

Figure 3 – Instructions for the preparation and application of the mustard solution, which is used to collect the
earthworms that inhabit the bottom layers of the soil. After adding the mustard powder to the water, shake the
mix so the mustard gets well dissolved.

13. How long did it take for the solution to completely run off?
◯ More than 5 minutes
◯ Less than 5 minutes:

minutes and

seconds
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14. How many earthworms emerged from the pit during the 5 minutes after the application of the
mustard solution?
Adults

Immatures

15. Rinse the earthworms with just a little bit of water and return them to the soil.

Part C | Soil properties
For all the activities included in this part, use the soil that you dug from the pit.
1. Do you see any materials that aren’t supposed to be in the soil (e.g. metals, plastics, glasses)?
◯ No, none

◯ Yes, a few (1 – 2 items)

◯ Yes, some (3 – 10 items)

◯ Yes, several (> 10 items)

2. Check all the signs of pollution you found:
◯ Construction materials (e.g. bricks, concrete)

◯ Glasses (e.g. broken bottles)

◯ Metals (e.g. soda can)

◯ Pieces of processed wood

◯ Plastics (e.g. plastic bag fragments)

◯ Other:

3. Take a handful of soil and squeeze it. What is the moisture level of the soil?
◯ Dry soil

◯ Wet soil

◯ Soaked soil: when I squeeze, water drips

4. Measurement of soil pH:
4.1. What is the water pH?
Fill a glass with water to a height of 2 in / 5 cm. Dip the
pH strip into the glass for 3 seconds. Then, remove the
strip from the glass and wait 2 minutes for the final
color to form.
◯1 ◯2
◯3
◯4
◯5
◯6
◯7
◯8

◯9

◯ 10

◯ 11 ◯ 12

◯ 13 ◯ 14

4.2. What is the soil pH?
Put a 0.4 in /1 cm layer of soil in a glass. Fill up the glass
with water until it reaches a height of 2 in / 5 cm. Cover
the glass and shake the solution during about a minute.
Then, dip the pH strip into the glass for 3 seconds.
Remove it and wait 2 minutes for the final color to
form.
◯1
◯8

◯2
◯9

◯3
◯ 10

◯4
◯ 11

◯5
◯6
◯ 12 ◯ 13

◯7
◯ 14

Figure 4 – Example of pH strips that can be use during step
4. In this case, the colored part of the strip should be
dipped into the glass. After 2 minutes the colors of the
strip should be compared to the ones in the box, to find
out the pH of the water or soil.

5. Effervescence Test: what happens when you add vinegar to the soil?
Separate an amount of soil about the size of a medium-size coin pour a few drops of vinegar over it and
watch what happens. Foaming indicates that calcium carbonate is present in the soil, which is a substance
that contributes to the increase in pH.
◯ Foaming
◯ Nothing happens

6. How does the soil smells?
◯ Bad (e.g. marshy/rotten smell)

◯ Earthy smell, sweat and fresh

◯ No smell
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7. Which of the following colors is more similar to the color of the soil you are analyzing?

◯

◯

◯

◯

◯

◯

◯

◯

◯

◯

◯

◯

8. Return all the soil to the pit you dug.

Part D | Interpretation of results
In order to assess the ecological quality of the soil you studied, complete table I, taking into account
the answers you gave in all the previous questions.
Table I – Scoring scheme for the classification of the ecological quality of a given soil based on some of its physical, chemical
and biological properties.

Soil ecological quality
Parameters

Question

Compaction

Bad
(2 points)

Reasonable
(5 points)

Good
(8 points)

B.2

Very hard

Hard

Easy

Vegetation 1

B.3
B.4
B.7

25 – 50 %
No
Only small
and medium
size roots

Other
combinations

Root size

0 – 25 %
Yes/No
No roots or
small roots
only

Quantity of earthworms

B.9 + B.14

<5

5 – 10

> 10

Water infiltration capacity

B.13

> 5 min

3 – 5 min

< 3 min

Quantity of residuals

C.1

> 10

3 – 10

0–2

Water retention capacity

C.3

Dry soil

Wet soil

Soaked soil

Soil pH 2

C.4.2

< 5,0 ou > 7,5

5,0 – 5,5 ou
7,0 – 7,5

5,5 – 7,0

Soil smell 3

C.6

Bad smell

No smell

Earthy smell

Soil color 4

C.7

Others

Light brown
or dark red

Black or dark
brown

TOTAL

-

20 – 32
points

33 – 59
points

60 – 80
points

Studied
soil
(points)

Large roots

1 To

decide how many points your soil should get for the parameter “vegetation”, you must take into account the answers
you gave to both questions B.3 and B.4. If in B.3 you answered “0 – 25 %”, then your soil only gets 2 points in this parameter.
If in B.3 you selected “25 – 50%” and, in B.4, you chose “No”, your soil obtains 5 points. If in B.3 you replied “25 – 50 %”, but
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in B.4 you selected “yes”, your soil earns 8 points. Your soil also get the maximum score in this parameter if in B.3 you chose
either the option “50 – 75 %” or “75 – 100 %”.
2 The pH of the water used to perform this test will interfere with the measurement of the soil pH. In order to accurately
access soil pH, this test needed to be performed with deionized water, which is used in labs. Hence, the measurements of
water pH will be use by our team of scientists to validate your obtained results for soil pH.
3 A bad smell suggests that the soil is polluted, while an earthy smell indicates the presence of microbial activity.
4

There are many factors that influence soil color, including the organic matter quantity. Generally, a darker soil contains
more organic matter and therefore it is more fertile.

What is the ecological quality of the soil you analyzed?
◯ Bad

◯ Reasonable

◯ Good

Part E | Sharing the results
Thank you for implementing our activity. We hope you liked it! Please don’t forget to share your results
with us. The data you collected is very important as it can help us to understand how different human
activities affect the ecological quality of soils across broad geographic ranges. With your help, we will
be a step closer to better protect this valuable resource!
Share your results with us here:

https://forms.gle/bxM4KfQjMx1oRCYp9
Thank you for taking part!

8

Numbered figures
Figure 1 – Google Maps – Map data 2019.
Figure 2 – Adult individual: photograph by Rob Hille, made available under the license CC BY-SA 3.0
at https://commons.wikimedia.org/wiki/File:Earthworm_02.jpg
Figure 2 – Immature individual: photograph by Rob Hille, made available under the license CC BY-SA
3.0 at https://commons.wikimedia.org/wiki/File:Lumbricus_terrestris_R.H_(2).JPG
Figure 3: illustration prepared by Sofia Oliveira with resources made available under the license CC0
at https://openclipart.org/
Figure 4: photograph by Sofia Oliveira.

Unnumbered figures
Cover, Garden: picture cut out from the original photograph by Brandondowhaniuk, made available
under the license CC0 at https://pixabay.com/en/grass-flora-nature-leaf-growth-3151382/
Cover, Hand with soil: picture cut out from the original photograph by Jing, made available under the
license CC0 at https://pixabay.com/en/soil-hand-farm-garden-fertilizer-766281/
Page 8, Garbage: photograph by Bo Eide, made available under the license CC0 at
http://ow.ly/LifG50jbEuc
Page 8, Algal bloom: photograph by Neil Williamson, made available under the license CC BY-SA 2.0 at
http://ow.ly/cBuf50jbDky
Page 8, Industrial chimneys: photograph by Ralf Steinberger, made available under the license CC BY
2.0 at https://www.flickr.com/photos/ralf-steinberger/36270185604/
Page 8, Storage tanks: photograph by Gregor, made available under the license CC0 at
https://pixabay.com/en/factory-storage-tank-chemistry-644982/
Page 8, Foam: photograph by dangerismycat, made available under the license CC BY-NC-ND 2.0 at
http://ow.ly/O9GG50jbHK8
Page 8, Sewage pipe: photograph by Jodie C., made available under the license CC BY-ND 2.0 at
https://www.flickr.com/photos/jodcol/9693686708/
Page 8, Wastewater treatment plant: picture cut out from the original photograph by Seviwiki, made
available under the license CC BY-SA 3.0 at https://commons.wikimedia.org/wiki/File:Edarranilla.jpg
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