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Science & Terminology
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Respiration

The intake of oxygen and the release of carbon 
dioxide

glucose + oxygen → carbon dioxide + water (+ energy released)

C6H12O6 + 6O2 → 6CO2 + 6H2O



Transpiration

The process by which moisture is carried 
through plants from roots to aerial parts of the 
plant where it evaporates.













Plant growth regulators



Auxin

Auxin is a plant hormone responsible for 
controlling the direction of growth of root tips 
and stem tips in response to different 
stimuli including light and gravity.



• Made at the tips of stems and roots.

• Moved in solution to older parts of the stem and 

root where it changes the elasticity of the cells.
–  More elastic cells absorb more water and grow longer, causing bending in 

the stem or root. 

Auxin



Apical dominance

• Apical bud produces an auxin (IAA) 

• Inhibits growth of the lateral buds further down 
on the stem towards the axillary bud.



Pruning

The selective removal of parts of a plant, 
such as branches, buds, or roots.

This can happen naturally, due to grazing mammals



Roots

• Anchors

• Storage organs

• Absorption





Storage organs

Tubers –

Swollen stem 

or root

Rhizome – 

Horizontally 
growing shoots

Corm – 

Reduced, 

compact 

underground 

stem

Bulb – 

Root of many 

concentric 

coats or layers





Root structure



Mycorrhiza

• Associated with 90% of 
all plant species

• No association with 
Brassicas

• Increase nutrient & 
water uptake

• Increase tolerance to 
environmental stress

• Exchange for sugars





N fixing nodules



Soil life processes

• Respiration 
– ½ carbon taken in is released as CO2  & nutrients available 

to plants 

– ½ becomes stable organic matter

• Mineralisation
– Releases plant nutrient to be available for plant growth

• Stabilisation
– Active Organic Matter broken down to Stable OM

– Soil health

– Tilth

– Carbon sequestration



Dr Elaine Ingham Soil Web

https://www.youtube.com/watch?v=uAMniWJm2vo



Lets take a closer look

https://www.youtube.com/watch?v=JGQP--xtGVc



Bacteria & Archaea
Soil bacteria include:

• Decomposers

• Root zone bacteria

• Nitrogen fixers

• Get microbiomes

• Plant pathogens

Archaea

• Nitrifiers

• Sulphur oxidizers

• Methanogens



Actinobacteria

• Once thought to be fungi

• Filamentous bacteria

• Decomposers that can digest woody material

• N2 fixers

• Pathogen antagonists – form antibiotics

• A few plant pathogens



Fungi

• Decomposer fungi

– Digest woody material

– Build SOM

• Root- symbiotic fungi

– Ectomycorrhizal – trees & shrubs

– Arbuscular mycorrhizal fungi 
(AMF) – most crops

• Plant Pathogens

• Parasites of Pathogens, pests

– Bio-fungicides



Protozoa
Flagellates, Ciliates, and Amoebas

• Single celled

• Feed primarily on bacteria

• Important role in releasing N in rhizosphere

• Ciliates in wet soil

• Flagellates in drier soil

Testate Amoebae & fungi Flagellated soil protozoa



Nematodes

• Nematodes turn over 30-40% annual N mineralisation

• Bacteria feeders

• Fungal feeders
– Release crop nutrients

• Root feeders
– Potential pests

• Predators, Omnivores
– Consume root feeders

• Entomopathogenic
– Bacterial symbiont

– Bio-pesticides



Micro-anthropods

1/4mm to 1mm long

Mites (8 legs)

• Shredders –help microbes digest residue, 
mineralize nutrients

• Predators

Collembola- Spring tails (6 legs)

• Shredders

• Fugal & bacterial feeders





Earthworms

• Easiest way to assess soil

• Ecosystem engineers

• Build macro pores & deep channels

• Ingest soil & residues, mix with gut biome

– Leaving enriched cast

• Turn over 9 – 450 tons soil/acre-year

• Mineralise 45-80lbsN/ac-year



Other soil 
Macrofauna

• Ants

– Incorporate residues

– Cycle nutrients

• Dung beetles process manure

– Reduce pathogens

– Remove livestock pests & parasites from pasture



Building the soil biotic community
Organisms Food Habitat

Plant roots XXX XXX

Plant residues, green XXX BACTERIA

Plant residues, dry XX FUNGI XX

Manure XX XXX

Finished compost XXX X XXX

Organic fertilisers X

Biochar, humates XXX

Compost tea XXX X



Soil Life Processes



Principles of Soil health

• Keep soil covered

• Maintain living root

• Minimizing disturbance

• Diversify cropping systems

• Rotational grazing



Soil Biology (Microfauna) - Terry Tollefson

5 .34 mins. Start at 1.20 mins

Brewing & Analysing Compost Tea Under The 
Microscope

https://www.youtube.com/watch?v=ZHBxkOLErIA

12 mins

https://www.youtube.com/watch?v=VuHznslr8aI
https://www.youtube.com/watch?v=VuHznslr8aI
https://www.youtube.com/watch?v=ZHBxkOLErIA



	Slide 1: Plant Science Pathways to Farming 
	Slide 2: Science & Terminology
	Slide 3
	Slide 4: Respiration
	Slide 5: Transpiration
	Slide 6
	Slide 7
	Slide 8
	Slide 9
	Slide 10
	Slide 11: Plant growth regulators
	Slide 12: Auxin
	Slide 13
	Slide 14: Apical dominance
	Slide 15: Pruning
	Slide 16: Roots
	Slide 17
	Slide 18: Storage organs
	Slide 19
	Slide 20: Root structure
	Slide 21: Mycorrhiza
	Slide 22
	Slide 23: N fixing nodules
	Slide 24: Soil life processes
	Slide 25
	Slide 26: Lets take a closer look
	Slide 27: Bacteria & Archaea
	Slide 28: Actinobacteria
	Slide 29: Fungi
	Slide 30: Protozoa
	Slide 31: Nematodes
	Slide 32: Micro-anthropods
	Slide 33
	Slide 34: Earthworms
	Slide 35: Other soil Macrofauna
	Slide 36: Building the soil biotic community
	Slide 37: Soil Life Processes
	Slide 38: Principles of Soil health
	Slide 39
	Slide 40

