
Part 2: Plant Symbiosis



Structure features

Examine how particular structural features and behaviours of living things 
enable their survival in specific habitats
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Visible

Not 
visible

Uncovering the Secret Life Beneath the Soil

Root



Imagine the plant root as a 
house:
We imagine a house filled with 
water, food, and spaces where 
everyone can play, relax, and share 
moments together.

We can open the door to let friends 
in, or we can close the door to keep 
foes out.

The root acts like a door to the rest 
of the plant.



The root can open its door to friends and 
close its door to foes

We are interested in 
this house !!

    Microbes (microorganisms)



But the root doesn’t welcome every microbe.

Some are friends and        some are foes.  



Friend examples

Root rot is a plant 
disease that leads to 
the decay and death 
of plant roots. It is 
often caused by 
overwatering.

Tobacco rattle 
virus

Beet necrotic 
yellow vein virus

Friend’s name

Mycorrhizal 
fungi

Rhizobia

Without 
mycorrhizal fungi

With mycorrhizal 
fungi

Friend’s roles

Bacteria that form 
pink bumps (nodules). 
Rhizobia make the 
nitrogen the plant 
needs, and the plant 
provides the rhizobia 
with food.

Foe’s name Foe’s roles

Fungi help plants 
absorb nutrients, 
while the plant feeds 
them sugar.

Fungi including  
Pythium, 
Phytophthora, 
Fusarium,  
Rhizoctonia

This virus infects the 
roots, causing root 
necrosis or deformity, 
and produces ring-
shaped spots on the 
leaves.

This virus causes  
abnormal root 
proliferation (hairy 
roots), which leads to 
a decrease in sugar 
content.

Foe examples
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Let’s take a closer look at soil microbes! 



From the shape of the microbes, we can determine:

1. Their basic type

2. Their possible species category

3. Their behaviour

Different microbes have different shapes. For example:
• Bacteria can look like little rods, little balls, or spirals
• Fungi often look like long threads.

Shape cannot tell us the exact species, but it can help us determine the 
category the bacteria belong to.
• For example: rod shapes and round shapes usually point to different 

types of bacteria.

Sometimes the shape of the bacteria can give us clues about how 
they live.
• For example: Long, thin bacteria can move more easily in water.



Light microscope

Soil sample from your garden Sample preparation

Tools including a dropper, cover slip and slide

Your view under the microscope





Rhizobia

Arbuscular mycorrhizal fungi (AMF)

Trichoderma (soil fungus)

Tobacco rattle virus

Fusarium (soil fungus)Beet necrotic yellow vein virus
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