


1. Induction
2. Green manure/cover cropping




e 1. Full Capacrc =\V/10S ops can produce as much as 3-5
times more photosynt etic nergy than theyf"lcally do.

e 2. Sugars are released as root exudates. Bacterial Populations develo
rapidly to utilize these sugars. T

. 3 As bacter|al populations develop, they extract minerals from the soil
10 "’o"‘*‘bwld thelr own ceIIs

|§est|on of lipids results in the formatlon of stable-humic
; s W|th long half lives.
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. Strive to keep something growing on the soil at all times.
. MaX|m|ze the dlver5|ty of plant famllles

mé‘hon sources: SARE = “Managing Cover Crops Prdfitably”
‘* Trueleaf Market- Cover Crop Growing Guide
Dot Green:Cover Seed — Soil Health Resource Guides















The Soil Food Web

Predators

Ncmatodos
Fungal- and
bxtedal-feedefs

/_“ Nematodes
Predators
ol oo Amocbae, flagellates

metabolites from and ciliates Anials
animals, and mia:’b:sms' M""
First trophic level:  Second trophic level:  Third trophic level:  Fourth trophic level:  Fifth & higher
Photosynthesizers Decomposing Mutualists  Shredders Higher level predators trophic level:
Pathogens, Parasites Predators Higher level predators

Root-feeders Grazers



Bacteria

. Nitrogen fixers
(Rhizobium,
Azotobacter,
Cyanobacteria)

2. Nitrifiers (aerobic)

. De-Nitrifiers (anaerobic)

. Decomposers —
(Actinomycetes)




Archea

1. Similar functions to
bacteria but can live
In more extreme
conditions.




Fungi

1. Saprophytes

2. Mutualists
( VAM, Ecto, Ericoid)

3. Pathogenic
(Pythium,
Rhizoctonia,
Phytothora,
Verticillium)




Protazoa

1. Ciliates
2. Amoebae
3. Flagellates




Nematodes

1. Saprophites
2. Predators
3. Parasites




Earthworms

1. Recycling

Increase nutrient
availability

3. Improve soil
structure




THE PLANT MICROBIOME
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o« ®* ¢— @ AIRMICROBIOME

® PHYLLOSPHERE MICROBIOME

@® ENDOPHYTIC MICROBIOME
within roots, stems, leaves,
seeds, pollen
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Microbe Exit Zone
1 (Microbes Stimulate Elongation
of Root Hairs and Exit at the Tips
of Hairs Where Walls are Thin.
Microbes Reform Cell Walls Once
Outside Root Hair.)

A

Bacteria (arrow} in root
' ] parenchyma cell
near root tip meristem.

Plant Cell Entry Zone
(Microbes Become Intracellular in Meristem Cells
as Wall-less Protoplasts.)
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meristem

l | U Nutrients Extracted from Microbes
t By Reactive Oxygen Produced by
l NOX on Root Cell Plasma
Membranes
Microbes Enter Root
Microbes Exit Root CO8 Parpinamic
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Bacteria (arrow) emerging MinObei:] l:::h:':'gzeo sl\::)i't‘f;rl:'.ltl'ieI1t$ J

from root hair tip of millet
seedling.
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from rhizophagy cycle microbes, and

@ds
SOV
252
N
TN

o
>

The plant takes nutrients

provides photosynthate
to soil microbes.

A. Three Beneficial Outcomes of Rhizophagy Symbiosis

3. Soil fungal pathogens have
reduced virulence

2. Increased oxidative stress
tolerance in plants

1. Plants absorb nutrients
from microbes

Soil fungi drained of nutrients
by rhizophagy cycle microbes

Increased reactive oxygen

activity in root cells
Rhizophagy microbes enter

plant roots with nutrients

B. Nutrient Flow

Rhizophagy cycle
microbes take nutrients
from microbial community.

The soil microbial community
liberates and absorbs nutrients
from soil.




Rhizophagy cycle microbes modulate
development of seedlings




Tomato seedling hair initial with
internal replicating bacteria (arrow).




Bacteria in carrot root epidermis cells
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