How Do Plants distinguish Friends from Foes?
Microbial Recognition and Plant Immunity
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Aligning with the Curriculum

THIS MODULE OF LEARNING ALIGNS WITH THE AUSTRALIAN CURRICULUM:

Year 5Science »)»  Science >> Understanding Biological Sciences

Structure features

AC355U01 Examine how particular structural features and behaviours of living things

enable their survival in specific habitats




How do plants recognise microbial
friends and foes?

Analogy -- Castle Gate

Castle = Plant’s root system

Guards = Plant’s immune system

Robbers = Pathogens (bacteria, viruses, fungi,
parasites)

Guests = mutualistic microbes (Mycorrhizal fungi and
Rhizobia)

The robbers are chased away by the guards.

The guests show identification that is recognised by the
guards




Mechanisms: Plants must recognise who’s who
Plants have an immune system that protects them from harmful microbes.

The immune system uses chemical signhals (molecules) to identify
something as safe or harmful.
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| Game time !
Guarding the Gate

Instructions:

Choose a few students to be the guards. They will stand side-by-side,
holding hands, to form a ‘gate’.

Choose several students to be guests and a few to be enemies.

Each guest holds a picture of a mutualistic microbe (photos to print
are on the next slide).

Each enemy holds a picture of a parasitic or pathogenic microbe

The microbes (guests or enemies) take turns walking to the “gate.”
The guards look at the microbe’s picture and decide whether to open
the gate or keep it closed.

(If it’s a friendly microbe — open the gate and let them pass.
If it’s a harmful microbe — keep the gate closed.)



Arbuscular mycorrhizal fungi (AMF)
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 Friends (mutualists) = nutrient helpers
* Foes (pathogens) = cause disease
 Plants can recognise different microbes using special receptors

* Their immune system decides whether to defend or cooperate

Even though plants can’t talk or move, their immune system is always listening.
Plants use chemical signals to recognise microbes, to fight pathogens and to
welcome symbiotic friends.



Why Is Mutualism Importiant?

. Legume crops, such as beans and peas, don’t need a lot of nitrogen fertiliser
because rhizobia fix nitrogen, which improves soil health and is better for the

environment

. Mycorrhizae can be made into “biofertiliser,” which reduces the need for
chemical fertilisers.

yellow

microbial partners disappear

crops become weaker




Every plant lives in a busy underground
world full of microbes. By learning how
plants discern friends from foes, we can
appreciate how life works together, not
hrough fighting, but through

COOPERATION




WE HOPE YOU ENJOYED THIS RESOURCE

Resource provided by:

ARC CENTRE OF EXCELLENCE FOR

PLANT SUCCESS

IN NATURE AND AGRICULTURE

This resource is licensed under Creative Commons CCBY 4.0. This license enables re-
users to distribute, remix, adapt, and build upon the material in any medium or format,

so long as attribution is given to the creator The ARC Centre of Excellence for Plant
Success in Mature and Agriculture.
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