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Chthoniobacter flavus is a representative 
of the soil-dwelling Verrucomicrobia, 
a little-known group common in soil and  
water, distinguished by unusual intracellular  
membranes (ICM, indicated in the  
enlargement of the C. flavus image). 

Abundance 500,000,000,000 (5x1011)

Trophic group  2

Width  0.7 μm  

Genome size  7.8 Mb

G+C  61%

Bacteria - Verrucomicrobia
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An important member of the Alpha-proteo-
bacteria, Rhizobium leguminosarum biovar 
viciae induces root nodules in host plants 
(e.g. peas, left) where it forms nitrogen-fixing 
bacteroids (right) that provide a primary source 
of nitrogen to plant and soil.  

Abundance 5,000,000,000 (5x109)

Trophic group  2

Width  1 μm   

Genome size  7.8 Mb

G+C  61% 

Bacteria - Rhizobium leguminosarum
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The Gamma-proteobacteria include many 
readily-cultured rod-shaped bacteria such as 
Escherichia coli. Pseudomonas fluorescens 
(left) is often found colonising the surface of 
plant roots (labelled yellow, right).

Abundance 50,000,000,000 (5 x 1010)

Trophic group  2

Width  0.8 μm    

Genome size  6.7 Mb

G+C  60.5% 

Bacteria - Pseudomonas fluorescens
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Streptomyces coelicolor, a member of the 
Actinobacteria, forms branching filaments 
that divide to produce spores (left). They give 
soil its characteristic smell, and many produce 
valuable antibiotics (present in droplets on the 
surface of colonies, right).

Abundance 1,000,000,000,000 (1012)

Trophic group  2

Width  0.8 μm    

Genome size  9 Mb

G+C  72 % 

Bacteria - Actinobacteria
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Mycobacteria are Actinobacteria often 
associated with human diseases (tuberculosis, 
leprosy) but non-pathogens are common in soil.  
They do not form spores; their thick waxy coats 
aid survival. Mycobacterium vanbaalenii 
can degrade environmentally toxic organic  
chemicals and has a role in soil bioremediation.

Abundance 1,000,000,000 (109)

Trophic group  2

Width  0.7 μm     

Genome size  6.5 Mb

G+C  68 % 

Bacteria - Mycobacteria
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DNA extracted from soil shows Acidobacteria 
are abundant: few have been cultured although 
one soil isolate has been sequenced. Little is 
known of how they function in soil, previously 
they were thought to specialise in extremely 
acid environments in mines and caves where 
they produced slime, forming “snottites”.

Abundance 500,000,000,000 (5x1011)

Trophic group  2

Width  0.6 μm      

Genome size   5.6 Mb

G+C  58 %

Bacteria - Acidobacteria
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Bacillus mycoides belongs to the Firmicutes, 
rod-shaped bacteria forming spores which can 
survive long periods of desiccation in soil.   
Cells (top left) form filaments (bottom left) 
producing distinctive, lacy colonies (right) 
that are easy to recognise in any mixture of 
bacteria cultured from soil.

Abundance 500,000,000,000 (5x1011)

Trophic group  2

Width  1 μm       

Genome size   5.5 Mb

G+C  35 %

Bacteria - Firmicutes
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Bacteriophage, RL2RES was isolated 
from soil by its ability to infect Rhizobium 
leguminosarum biovar viciae. It looks 
similar to other well known viruses such as 
bacteriophage T4 that infects E.coli. 

Abundance 1,000,000,000 (109)

Trophic group  2

Width  0.1 μm       

Genome size   0.16 Mb

G+C  55 % 

Bacteriophage RL2RES
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The distinctive spores of Pasteuria penetrans, 
a Firmicute, survive in soil but grow only as 
a parasite following infection of susceptible 
nematodes, which die, releasing millions of 
spores. As P. penetrans numbers increase, 
nematode populations decline and the soil 
becomes “suppressive”.  

Abundance 1,000,000,000 (109)

Trophic group  2

Width  3 μm        

Genome size   4 Mb

G+C  48 %

Bacteria - Pasteuria penetrans
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Nitrosospira species are Beta-proteobacteria 
that perform the first step in nitrification, 
obtaining energy from the oxidation of  
ammonia to nitrite. They do not rely on  
any organic nutrients, so are described as 
“chemoautotrophs”.

Abundance 5,000,000,000 (5x109)

Trophic group  1

Width  0.5 μm        

Genome size   3.2 Mb

G+C  54 %

Bacteria - Ammonia-oxidizers
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Shewanella oneidensis are Gamma-proteo-
bacteria with a role in bioremediation 
by reducing noxious heavy metal ions to  
less harmful forms. They can use nitrate, 
sulphite or metal ions instead of oxygen as 
alternative electron acceptors during the  
respiratory oxidation of organic carbon.  

Abundance 500,000,000,000 (5x1011)

Trophic group  2

Width  0.5 μm        

Genome size   5 Mb

G+C  45 %

Bacteria - Gamma-proteobacteria
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Nitrite oxidation, the second step in  
nitrification where ammonia is converted  
to nitrate via nitrite, is performed by  
chemoautotrophic Nitrobacter species 
belonging to the Alpha-proteobacteria. 
Nitrobacter winogradskyi has typical 
pear- shaped rods with asymmetric  
internal membranes.  

Abundance 5,000,000,000 (5x109)

Trophic group  1

Width  0.5 μm        

Genome size   3.4 Mb

G+C  62 %

Bacteria - Nitrite-oxidizers
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Flavobacterium johnsoniae belongs to the 
Bacteroidetes, a large and diverse group. 
As their name suggests, Flavobacterium 
colonies are often yellow, they glide over 
surfaces, and rapidly digest chitin and other 
organic macromolecules found in soil detritus.

Abundance 500,000,000,000 (5x1011)

Trophic group  2

Width  0.4 μm        

Genome size   6 Mb

G+C  34 %

Bacteria - Bacteroidetes
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Archaea, the third Kingdom of Life, superficially 
resemble bacteria. First discovered in extreme 
environments, the subgroup Chrenarchaeota is 
found in soil where many carry genes to oxidize 
ammonia but none have been cultured to date 
(2010) so there are no photos but a related 
marine species Nitrosopumilus maritimus has 
been sequenced.

Abundance 5,000,000,000 (5x109)

Trophic group  1

Width  0.2 μm         

Genome size   1.6 Mb

G+C  34 %

Archaea - Ammonia-oxidizers
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Caenorhabditis elegans is a soil-dwelling 
nematode worm that preys on bacteria.   
The first multicellular organism (metazoan)  
to have its genome sequenced, it is used 
widely as a model system for research  
relevant to other metazoans, ranging from 
nematodes to humans.

Abundance 100,000 (105)

Trophic group  3

Width  20 μm         

Genome size   97 Mb

G+C  36 %

Eukaryota - Animals - Bacteria-feeding nematodes
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Arthrobotrys dactyloides, a soil fungus with 
hyphae that form lassos to trap nematodes,  
before infecting and digesting the body.  
The genome has not been sequenced to  
date (2010): details are estimated from 
related fungi.

Abundance 100,000,000 (108)

Trophic group  4

Width  4 μm         

Genome size   40 Mb

G+C  50 %

Eukaryota - Nematode-trapping Fungi
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Symbiotic Arbuscular Mycorrhizal Fungi 
infect roots to obtain nutrients from the plant, 
their hyphae extending into the soil to provide 
phosphate and other minerals to enhance 
plant growth. The genome size of Glomus 
intraradices has been estimated but only 
partially sequenced to date (2010).

Abundance 100,000 (105)

Trophic group  2

Width  5 μm         

Genome size   16.5 Mb

G+C  33 %

Eukaryota - Arbuscular Mycorrhizal Fungi 
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Collembola (springtails) are named after 
their jumping organ (furca) and despite  
their size, have a significant influence on  
soil structure, feeding on fungal hyphae  
or decaying vegetation. The estimated  
genome size and limited sequence analysis  
of Neelipleona to date (2010) confirms 
collembola are related to insects.

Abundance 800

Trophic group  2

Width  100 μm         

Genome size   200 Mb

G+C  40 %

Eukaryota – Animals - Collembola
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Mites play an important role in the soil food 
web. The Prostigmata group, amongst the 
most abundant, includes predators and  
scavengers. To date, no soil Prostigmata 
genomes have been sequenced but the plant 
pest Tetranychus urticae (red spider mite) 
is underway in 2010.

Abundance 1000 (103)

Trophic group  3

Width  500 μm         

Genome size   75 Mb

G+C  38 %

Eukaryota – Animals - Prostigmatid mites
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Triticum aestivum (wheat) is a major crop 
worldwide including the UK and was one  
of the first food plants to be domesticated.   
However, the genome is large and complex, 
more than five times the size of the  
human genome, and sequencing is not,  
in 2010, completed.

Abundance 200

Trophic group  1

Width  3000 μm         

Genome size   17,000 Mb

G+C  55 %

Eukaryota – Plants - Wheat
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Useful information
Only a tiny minority of the archaea, bacteria, 
fungi and animals that inhabit soil are known;  
a small selection of them is represented in  
this Top Trumps game. There are estimated  
to be at least 10,000 different species of  
bacteria in every gram of soil but only 1%  
can be grown in the lab. 

Sequencing DNA from soil indicates the number 
of different groups when results are compared to 
a sequence database and allows us to estimate 
abundance even when we cannot isolate the  
organisms. However, most of the sequences  
appear to come from “unknown bacteria”.

Although there are many invertebrates in soil, 
they do not make up a significant proportion  
of DNA extracted directly from the soil. 

The abundance data refers to the group  
named on the top of the card but trophic 
group, sequence and cell size data refer to 
whichever species (or nearest categorization)  
is named in the text.



Key: 
Abundance is the number in a square 
metre of soil to a depth of 23 cm.

Trophic group refers to role in food chain: 
group 4 organisms are predators that eat 
group 3, 3 are predators that eat 2, 2 are  
scavengers that eat 1, 1 are primary  
nutrient sources (producers). 

Width in μm (microns) is the easiest way 
to compare differently-shaped organisms - 
1,000 μm is 1mm.

Genome size in Mb (megabases or 1,000,000 
nucleotide base pairs) - the human genome  
is 3000 Mb.

G+ C is the percentage of nucleotides in 
the genome that are guanine or cytosine



How to play

• Shuffle the cards and deal out face-down. 
 Each player can look only at their own top card.

• The player to the left of the dealer reads out  
 a fact from their own top card, e.g. there are  
 800 collembola per square metre of soil.

• All other players read the corresponding 
 fact from their own top card.

• The player with the highest number wins 
 all the cards from that round and places   
 them at the bottom of their pile.

• The winner then chooses a category from  
 the next top card in their pile.

• If two or more cards have the same value for  
 their category then all cards from that round  
 are placed in the middle and the same   
 player chooses a category from the next top  
 card. The winner of the round takes the cards  
 from the middle as well as from the round.

• The overall winner is the person who ends 
 up with all the cards.


