
STEEPED in SOIL

Steeped in Soil Experiment

This experiment is an opportunity for members across the country to participate in a citizen science 
project that is happening around the world! By participating in this experiment, your club will help to map 
the bacterial activity in soil in your community. This information will help researchers to figure out where 
carbon is being stored and where soils are healthy, and help to better understand the connection between 
soil and climate change. Students and other citizen scientists from dozens of different countries have all 
been participating by gathering soil decay information. This data is being used to make a global soil map. 
Now 4-H members in Canada have a chance to take part!

Overview

Members will be weighing and then burying one 
green tea bag and one rooibos tea bag in the ground, 
and leaving the tea bags to decay for three months. 
Over this time period, the tea will decay, showing 
what happens to plant material in the soil as it breaks 
down and returns nutrients to soil, and carbon to the 
air. The members will then dig up the tea bags and 
weigh the tea inside to see how much is left. This will 
show how much decay has taken place.  

Background 

In the soil, there are decomposers—tiny organisms, earthworms, fungi and bacteria—that eat up 
the organic matter and turn it into nutrients and soil, and also release gases like carbon dioxide. 
This gas can be reabsorbed by plants, completing the carbon cycle (learn more about the carbon 
cycle on pg. 13). However, carbon dioxide is also a ‘greenhouse gas’—a gas in the atmosphere 
that can impact climate change. The microscopic decomposers in the soil are affected by 

temperature—they break things down more slowly in cold climates and more quickly in warmer climates. 
This means that in colder climates, less carbon dioxide will be released into the air and more is stored in the 
soil. By mapping decay around the world, researchers can figure out where carbon is being stored, where 
soils are healthy, and how this all feeds into the bigger picture of 
climate change and the health of our planet.

In this experiment, we are using two different types of tea to test 
decomposer activities: green tea and rooibos tea. These different 
teas break down at different rates, so we get a better sense of 
what is happening in the soil when we measure both together and 
compare the results. Green tea breaks down more quickly, while 
rooibos tea takes longer to decompose. 

 
This experiment, also called  TeaTime4Science, 
was established by the Tea Bag Institute—a 
research project developed and tested by a team 
of researchers from the University of Utrecht, 
Umeå University, The Netherlands Institute of 
Ecology and the Austrian Agency for Health  
and Food Safety Ltd., and supported by the 
European Union.
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Learn more at 4-h-canada.ca/steepedinsoil

This activity, and more like it, can be found in 
4-H Canada’s Steeped in Soil Activity Book.

http://www.teatime4science.org/about/the-project/
https://4-h-canada.ca/steepedinsoil
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DECOMPOSITION

When organic, or plant material is being broken down, the materials 
that decompose easily are the first to go. In plant matter like these tea 
leaves, it is the sugars in the plant tissue that break down first. Then 
the more difficult materials are broken down and the decomposition 
process continues until what is left isn’t decomposable. Have you 
ever seen a leaf on the ground and all that is left is the vein structure? 
These are the bits of plant material that are left over when the ‘easy’ 
part of decomposition is over. The rest of the leaf will break down 
over a much longer period of time.

As mentioned before, decomposers are responsible for breaking 
things down in our soil. While worms play an important role in 
breaking things down, in our experiment they won’t be involved 
because they can’t break through the mesh tea bags. So, this means 
that it is microorganisms—bacteria and fungi—that will be breaking 
down the tea. 

SO WHY ARE WE USING TWO DIFFERENT TYPES OF TEA?

Imagine you were designing a race between a tortoise and a hare, and before the official race, you wanted 
to know if the race course was easy, intermediate, or difficult. If you had just the tortoise (or just the hare) 
test the course, you’d get one set of results. But if you had them both test it, you could compare their 
results, and it would lead you to one of three conclusions: 

1. If the hare and the tortoise finished at the rate you’d expect, it is probably an intermediate race course.

2. If the hare finished really quickly, and the tortoise finished faster than you’d expected, it is probably an 
easier race course.

3. If the hare took a really long time to finish, and the tortoise was moving even more slowly than you’d 
expected, it is probably a really difficult race course. 

Comparing that example to our tea bags in the soil, we would expect the green tea to be like the hare 
(breaks down quickly), and the rooibos tea to be like the tortoise (breaks down slowly):

1. If the rooibos and green tea breaks down at the rate we expect, it is probably a soil with active 
decomposers, working at the rate we expect.

2. If the green tea breaks down very quickly, and the rooibos tea also breaks down more than you’d 
expect, it is a probably soil with very active decomposers, which means carbon is being released back into 
the atmosphere more quickly than we’d expect. Things that can speed up decomposition include: heat, 
moisture, and the presence of more nutrients in the soil. 
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3. If the green tea breaks down slowly, and the rooibos tea barely breaks down at all, it is probably soil with 
very inactive or slow decomposers, which means carbon is being stored in the soil and being released back 
into the atmosphere more slowly than we’d expect. Things that slow down decomposition include: cold, 
acidity, soil compaction, and drought.

The decomposition rate of the tea bags depends on:

1. Environmental conditions (humidity, acidity, the amount of nutrients in the soil, moisture, temperature). 
These factors affect the activity and health of the microorganisms, and how much food they need.

2. The chemical properties of the material that is going to be decomposed (for example, a branch 
compared to a flower or plastic compared to paper). This is because microorganisms prefer some 
materials over others. Just like humans, microorganisms love to eat sugar but are not so fond of harder 
materials like wood.

3. The types of decomposers in the soil. Fungi and bacteria all break down the different parts of the plant 
material at different speeds, as each of them has its own preferences.

 www.teatime4science.org/about/background-relevance/ 

SO, WHAT DOES THIS MEAN?

Soil scientists are looking at the results of this test to see where soils are active, over active, or inactive. 
Think of it like a teeter totter – too many things on either side will tip the teeter totter, instead of keeping 
it level. Too much decomposition due to climate change or human activity is not good. Very slow 
decomposition due to drought or soil compaction isn’t good either! And if there was no decomposition at 
all, the cycle of nutrients would stop and plants would eventually die from lack of food. Around the world, 
and even across Canada, the soil naturally has different levels of activity. By looking at the decomposition, 
or activity of our soils, we can help to figure out whether our soils are active in a balanced way or if that 
activity is becoming unbalanced.

Healthy soils are the foundation of our environment, agriculture, and life itself! By understanding how our 
soils are decomposing things like tea bags, we can figure out different decomposition rates and how active 
our soils are. And then, we can use that information to make better choices about how to care for our soils, 
and support sustainable agriculture and food security around the world!

Materials—provided in your kit

• 20 green tea bags

• 20 rooibos tea bags

• Tongue depressors, to mark the test site

• Electronic scale
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Other materials needed

• Copies of the Steeped in Soil Member Tracking Sheet (page 34)

• Trowel or shovel to dig test holes

• Ruler to measure the test hole depth

• Permanent marker to label the tea bags and tongue depressor

• Smart phone or camera to take a picture of the site where you bury the tea bags

Time

2–3 hours over three months

Instructions

1. Distribute the supplies and tracking sheets. Each member or group should get one green tea bag, one 
rooibos tea bag, tongue depressors to mark the site, and a tracking sheet. All other materials can be shared.

2. Before heading outside, have members weigh each of their tea bags using the electronic scale and record 
the weight on their tracking sheet.

3. Using a permanent marker, write a G for green (or R for the rooibos tea bags) on the label to make it 
easier to identify the bag after it decays.

4. Have your members go outside, where you will be burying the tea bags. Using a smart phone, or 
Google Maps after the fact, note the GPS coordinates of where you are (latitude, longitude; for example, 
45.385560, -75.708913) on the tracking sheet

• Consider having members bury their tea bags at home, so that you can gather results from a wider range 
of soil environments. For example, examine wet vs. dry soils, or compare a forest, lawn, and field.

• If you have fewer than 20 members, have your members bury more than one pair (one green, one 
rooibos) of tea bags in different locations. If you have more than 20 members, have them work 
together to decide where they want to bury their tea bags.

5. Dig a narrow hole 8 cm deep, trying not to disturb much of the soil around the hole. Bury one green tea 
bag, keeping the tag above the soil. Mark with a tongue depressor.

• Consider brightly decorating your tongue depressors ahead of time to make them easier to find three 
months later.

Check out the 4-H Canada 
video of the Steeped in  
Soil experiment, for an  
easy-to-follow example  

of the experiment.
 youtu.be/HPFdr_Bq0o4/
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6. 15 cm away from this hole, dig a second 8 cm deep hole, and bury one rooibos tea bag, keeping the 
tag above the soil. Mark with a tongue depressor and take a picture to help you recover the bags in a few 
months.

7. Following the tracking sheet provided, record the date you buried the tea bags, where you buried the tea 
bags, what the environment is like, and other observations. 

8. Repeat steps 2-6 with all of the remaining pairs (1 green, 1 rooibos) of tea bags. 

9. Now, be patient and wait three months! Have members mark their calendars, send out a reminder, or 
plan a club meeting for this date so that you all remember to dig up the tea bags.

10. After approximately 90 days, go back to your different test sites and dig up the tea bags. Refer to your 
photo or the GPS coordinates if you need to. Record the date you do this, so you know exactly when your 
experiment ended. It doesn’t have to be exactly 90 days—as long as you record when your experiment 
starts and ends, you can be out by 5-14 days.

11. Once you’ve dug up the green and rooibos tea bags from a test site, you need to remove any of the soil 
sticking to the bags, and dry them out. Start by gently knocking off any larger clumps of soil on the outside 
of the bag (do not wet the tea bag in an effort to remove the soil). Then dry them out by putting them in 
direct sun, or over a heater for 3-4 days. 

12. Once dry, gently tear open the green tea bag and tap out the tea leaves onto the electronic scale. Record 
the weight. 

13. Repeat step 11 with the rooibos tea bag.

14. Repeat steps 9-12 at all of the other sites where you buried tea bags.

15. The tea bags should be treated as garbage after the experiment. Make sure all tea bag material 
(including the string and label) are picked up from the burial places and put into waste after the 
experiment. Remember that these tea bags can’t be put in a compost since they won’t decompose.

16. Share your results:

1. Compile all of your members’ tracking sheets in the spreadsheet that was included in your Steeped in 
Soil digital resource download. Click here if you need to download it again: 
  www.dropbox.com/sh/6j1aj0cdilz7fdc/AACw-mnXc9nF8U8xqfHwtpH3a?dl=0

2. Email your club tracking spreadsheet to  mfound@4-h-canada.ca 

3. See the map of data points of this global experiment here:  www.teatime4science.org/data/map/ 
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SOIL TEXTURAL TRIANGLE

To classify the texture of a soil sample, 
use this diagram. Soil texture is made up 
of the proportion of the three different 
components: SILT, SAND, and CLAY. 
Follow to find the name for the soil type. 

FOR EXAMPLE: If the soil sample is made of 60% sand, 
10% clay and 90% silt, find 60% along the side of the 
triangle marked “Sand”. Then find 10% along the side 

of the triangle marked “Clay”. Follow the lines from 
60% Sand and 10% Clay and where they intersect, you 

will find the soil type: sandy loam.



Your name:  �����������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������

Location: Latitude:�����������������������������  Longitude: �����������������������������

Date you buried the tea bags (yyyy-mm-dd): ������������������  /������������  /�������������  

Date you recovered the tea bags (yyyy-mm-dd): ������������������  /������������  /�������������

Initial weight of green tea: �����������������������������  g       Initial weight of rooibos tea: �����������������������������  g

Final weight green tea: �����������������������������  g   Final weight rooibos tea: �����������������������������  g

Shading of the soil (no shade, little shade, shaded half of the day, shaded most of the day, always shaded):

�����������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������

Human Impact (no impact, little impact, reasonable impact, strongly impacted, soil completely disturbed):

�����������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������

Average air temperature during the period the tea was buried: �����������������������������  °C

Soil texture (sand, silt, clay):   ���������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������� 

Vegetation type (crop, grass, lake, wetland, urban, deciduous forest, evergreen forest):  ��������������������������������������������������������������

Ground cover (grass, leaves, gravel, plants, no cover):  ������������������������������������������������������������������������������������������������������������������������������

Moisture in the soil (dry, damp, wet): ��������������������������������������������������������������������������������������������������������������������������������������������������������������

Depth that the tea bags were buried at: �����������������������������  cm

Depth of roots in this soil: �����������������������������  cm

Comments about this experiment:  ________________________________________________________________________________________________________________________________________________________________________ 

�����������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������

�����������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������

�����������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������

�����������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������

MEMBER TRACKING SHEET      
Steeped In Soil 

National Soil Conservation Week
During the third week of April each year, the Soil Conservation Council of Canada promotes soil 
conservation awareness, encouraging Canadians to not treat soil like dirt and to actively work  
to keep our soils healthy. 

How will your club celebrate National Soil Conservation Week?


