
Get to know the soil 
beneath you!

Josephine Giard
Rebecca Morton

Heriot-Watt University



Who lives in the soil?



BACTERIA



Bacteria

Bacteria vs. Humans
Humans

• Average size: 160-170 cm
• Number of cells: 30 trillion
• Life span: 70-75 years
• Can they be frozen? → No
• Do they have organs? → Yes
• Reproduction through babies

• Average size: 1-10 µm
• Number of cells: 1
• Life span: 20 min to 12 hours
• Can they be frozen? → Yes
• Do they have organs? → No
• Reproduction through cloning/cell 

division



Soil bacteria are 
little helpers

• Provide nutrients for 
plants and animals

• Break down dead plants 
and animals

• Protect against infections
• Keep the soil healthy
• Remove contaminants



Our work – The TOLERATE EU project

• As the climate is changing, it brings with it:
• Warmer temperatures
• Prolonged periods of drought
• Heavier rain

• This makes it more difficult for plants to 
grow and produce fruits/vegetables

• We are trying to help the plants by finding 
“super-hero” bacteria and adding them into 
the soil



Streptomyces – 
Nature’s 
pharmacists

• Produce most of our 
antibiotics

• Make the smell of rain
• Can also produce 

pigments and other 
useful molecules

• Only grow slowly



Pseudomonas – 
Glowing fighters
• Many glow in special light (UV)
• Can break down and provide 

many different nutrients
• Protect plants from fungal 

infections



Mucilaginibacter 
– Slimy monsters

• Produce large amounts of 
exopolysaccharides (a type of 
sugar) which make them very 
slimy

• Help plants grow on salty and dry 
soil

• Cannot grow in high temperatures



Paenibacillus 
– Here to help

• Fix nitrogen from the 
atmosphere → fertiliser 
for plants

• Create optimum 
conditions for plants to 
grow



What are we doing 
today?
1. Create our own bacteria

a. Choose their names
b. Choose their appearances
c. Choose their special skills

2. Look at bacteria (using a 
microscope)
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