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Decoding the cards

indicates 
relative size

cards are 
colour coded 
according to 
kingdom
Division into 
kingdoms follows 
the 8 kingdom 
model used in The 
Catalogue of Life 
(Bisby et al 2012)

eats 
This icon indicates that the 

organism eats something else in the 
soil system; what it eats is indicated 

by accompanying words, e.g. 
Springtails eat protozoa CARBON

NITROGEN

PHOSPHORUS

C

N

P

These organisms play key roles in 
bringing the essential elements 
(above) into the soil food web
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A Day in the 
Life of Soil
I N S T R U C T I O N S  v 1 . 0

What is in the kit
• 18 role play cards
• These instructions

What you will need to provide
• Printout of these instructions - double sided; fold as directed 
• 15 Black Unifix blocks (‘Carbon’)
• 15 Blue Unifix blocks (‘Phosphorus’)
• 15 Green Unifix blocks (‘Nitrogen’)
If you do not have Unifix blocks, you may substitute three different sorts 
of wrapped sweets (or three different kinds of anything).

Some of the organism 
illustrations on cards were 

obtained from the IAN 
Library, courtesy of the 

Integration and 
Application Network 

(ian.umces.edu/symbols/)

Playing the Game   
Full instructions for the ‘basic’ game are over the page.

Game extensions (optional)
Building on the basic model, this role play can be extended in the 
following three topic areas:
1. Nutrients: forms, cycles and pools: parent materials, primary and 

secondary minerals, storage, fixation, loss, turnover, solubilisation, 
mobilisation, mineralisation, assimilation, translocation. Available, 
exchangeable and total soil nutrient pools. 2 types of nutrients - 
Inorganic and organic forms. 4 pathways of cycling, 2 ways of uptake. 
Use the N and P cycles to illustrate these processes. 

2. Carbon and organic matter: photosynthesis, living biomass, root 
exudation, organic matter (categories), organic biochemicals,  active 
and stable carbon, oxidation and respiration, the rhizosphere, the O 
and A horizons, humus categories, humification.

3. Soil emergent properties: Humus and humus forms, soil structure, 
aeration and water holding capacity, Clay-Humus exchange complex, 
CEC.  Balanced nutrient cycling to plants, production of growth co-
factors, Plant disease  resistance via optimal nutrition, soil disease 
suppression through functional diversity and biological fertility.

Begin by looking at an undisturbed ecosystem and how the above 
processes occur in a natural ecosystem. After looking at how ‘natural soil’ 
functions, introduce various farming practices and show how disturbance 
influences the different processes. Grazing, tillage and equipment, 
fertilisers (slow and soluble forms) and agricultural chemicals can all alter 
the system.

A Day in the Life of Soil role play is licensed under the Creative Commons 
Attribution-ShareAlike 3.0 Unported License. To view a copy of this license, 
visit http://creativecommons.org/licenses/3.0/.



A Day in the Life of Soil was first developed by David Hardwick, a 
consultant with Soil Land Food.  It was released under a Creative Commons 
3.0 licence in 2012. This version has seen some modification by Simon 
Hamlet (Department of Agriculture, Fisheries and Forestry Queensland).  

David’s iteration of the game has two phases, only one of which is 
described in these instructions. The potential and scope for Phase 2 is 
described overleaf.  In the hands of a skilled facilitator, this role play is a 
very powerful tool.  These instructions will help you to facilitate Phase 1.

Full instructions for the ‘basic’ role play. 
1. Hand out the eighteen cards to participants.  Not all the cards are 

needed for the exercise; the essential group is cards 1-8.
2. Have participants examine their cards and ask them to stand in groups 

according to their organism’s  characteristics, grouping one feature 
at a time; eg. kingdom, size, diggers, etc.  Facilitate a conversation 
about diversity in the soil system, and the way in which many of the 
important components in the soil are not visible to the naked eye.
a. Point out that only 18 cards are represented in the role play. Can 

participants think of other organisms which could be on cards?  
James Nardi’s book Life in the Soil is an excellent resource to help 
with this.

a. Inform participants that at the end of the role play they will be using 
the cards to construct a soil food web.

BUILDING THE SOIL
3. Call out Card 1, ‘the plant’.  The plant is the key focus for the 

agricultural soil system; this is the crop.  It is also the only primary 
source of carbon (C). Plants bring C into the soil via photosynthesis; 
water plus carbon dioxide in the presence of light (and chlorophyll) 
produces oxygen plus carbohydrates (which contain C). C is represented 
by black Unifix blocks.  Give a handful of these blocks to the ‘plant’. 
Stress that this C comes from the air.  The vast majority of plant 
biomass is derived from air.

4. There are two symbiont cards in the deck: rhizobia (bacteria) and 
mycorrhiza (fungi).  A symbiont is a member of a symbiotic relationship, 
in this case with a plant.  Symbiosis is the process by which organisms 
live together for mutual benefit, in this case the mycorrhiza invades 
the plant cell and the rhizobia live in nodules specially produced by the 
plant for them to live in.
a. Rhizobia.  Nitrogen (N) is an essential and common element.  Every 

amino acid contains some N, and 78% of the earth’s atmosphere is 
N.  However atmospheric N is in a form called dinitrogen (N2) which 
is not accessible to plants.  Rhizobia contain enzymes which convert 
this N2 into plant usable forms of N.  N is represented by green 
Unifix blocks.  Give a handful of these to the ‘rhizobia’.  Like the C 
captured by photosynthesis the N in plants also comes from the air.

b. Mycorrhiza. Phosphorus (P) is also an essential element. Most 
of the cellular processes in all living things are powered by an 
enzyme called adenosine tri-phosphate, which as its name implies 
contains P.  The P in rocks is not in a form usable by plants, so plants 
require the services of other organisms to solubilise the P in the 
environment.  Mycorrhiza do this by excreting acid.  80-90% of plant 
species have some form of mycorrhizal relationship that assists the 
plant in many ways, but for the purposes of the role play we are 
focusing on their ability to solubilise P.  P is represented by blue 
Unifix blocks.  Give a handful of these to the ‘mycorrhiza’.  You may 
like to store the blue Unifix blocks in a container with some rocks to 
show that the P comes from rocks rather than from the air.

c. Both rhizobia and mycorrhiza live inside the plant roots.  The 
plant exchanges C captured via photosynthesis for the N and the 
P converted by the symbionts.  Encourage the plants and the 
symbionts to negotiate the value of the N and the P and engage in 
an exchange.  Show that the symbiont makes a direct exchange with 
the plant ie. injecting into the plant root, not into the soil.

5. In this game the uptake of N is via rhizobia in a symbiotic relationship 
with the plant, ie. the plant is a legume.  What if the plant was not a 
legume?  How would the plant get its N? It would be reliant on organic 
matter in the soil, or free-living nitrogen-fixing organisms, eg. Card 15, 
azotobacter.  The plant ‘leaks’ C into the soil to attract organisms which 
may benefit the plant, a process called exudation.  Up to 20% of the 
carbohydrates produced via photosynthesis are released into the soil 
as exudates.  David Hardwick likens this to the discarded by-catch from 
a fishing trawler that attracts many creatures from the ocean; likewise 
many creatures are attracted to plant exudates. This process is less 
efficient than a direct exchange between symbionts, as losses can occur 
due to other processes in the soil.

6. The next two cards both solubilise phosphorus: the fungi (pencillium, 
card 4) and the bacteria (azotobacter, card 5). Note that the soil 
system has multiple pathways to perform the one function that is the 
solubilising of phosphorus.

7. Progressively call up other organisms that eat the organisms already 
called up.  Eg. Ask “who eats plants?” and ‘Root-feeding Nematode’ 
should come forward.  Ask “who eats root-feeding nematodes?” 
and ‘Carnivorous Fungi’ should come forward.  Be aware that some 
organisms are consumed by multiple organisms, eg. protozoa are eaten 
by predatory nematodes, mites and springtails.

8. Participants enact ‘eating’ by taking Unifix blocks from other organisms.  
After eating, participants should ‘excrete’, by dropping some blocks on 
the floor.  This process is called mineralization.  The blocks that fall on 
the floor are elements in a form that other organisms, including plants, 
can uptake; this cycles the N and the P in the top soil.  The Unifix blocks 
on the floor represent organic matter, so organisms who eat organic 
matter can come and ‘eat’ this material on the floor.  

9. Some organisms have a digger icon on their card and should be 
encouraged to ‘excrete’ on a different part of the floor to the one they 
were standing on when they ‘ate’. This will demonstrate that digger 
organisms have an important role in moving essential elements within 
the soil profile, both vertically and horizontally.

10. Play until only the ‘farmer’ card remains unplayed. Note that this is a 
model of soil in its natural state and a good opportunity to stop and 
record the soil food web. 

THE FARMER (CARD 9)
11. The famer has no role indicators at the bottom of the card.  This is 

because the role he or she plays in the system is very much determined 
by the management practices they choose to use. For example, if a 
plant is given an application of soluble fertiliser, what impact will this 
have on the system?
a. Start at the plant.  The plant no longer needs the symbiotic 

relationships to provide P and N, so it will reduce the amount of C 
it exchanges with them, instead applying it to vegetative growth.  It 
will reduce its root-based search for nutrients. It will reduce its root 
exudation rate, as the services of some of the other organisms are 
no longer needed.

b. What impact does this have on the system?  Role play the reduced 
contribution of carbon by the plant into the system.

This is just one scenario. Other scenarios are in the stage 2 list (overleaf).  
The modelling of other scenarios would be a valuable extension activity.
In the spirit of a Creative Commons Licence these instructions are a 
work in progress.  The opportunity is present for farmers, scientists and 
participants to engage in an ongoing collaboration to refine this tool 
for a number of uses.  If you find a way to improve this document, or 
you develop new cards we would appreciate hearing from you.  Please 
contribute your instructions and observations to simon.hamlet@daff.
qld.gov.au. Your contribution will be acknowledged. You can download 
additional copies of the cards on printable sheets at http://www.daff.qld.
gov.au/4791_4246.htm
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