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Soil Food Web

ÅMost active at the Rhizosphere

ïArea surrounding the plant roots

ïHighest biological activity due to root exudates



Soil Biology

ÅTotal weight of living organisms in the top six 
inches of an acre of soil can range from 5000 
to 20,000#

ÅA handful of soil from one spot may house a 
very different community from soil a meter 
away because of variations in the availability 
of water, nutrients or soil physical properties.



Soil Livestock

ÅIn a handful of healthy soil there are more 
organisms than people that have ever lived on 
the planet earth.



Size Classification

ÅMicro

ïBacteria, Actinomycetes, Fungi, Nematodes, 
Protozoa

ÅMeso 1/200 inch

ïMicroarthropods(Mites, Springtails)

ÅMacro     1/10 inch

ïEarthworms



Bacteria

Åspecies per gram of soil
ï11,000 per gram-cultivated soil

ï>500,000 per gram-undisturbed native soil

ÅFeed on OM that is easy break down
ïConvert much to Humus

ÅContribute to soil stability

ÅDecompose pesticides and other chemicals

ÅStore and cycle N
ïBy being consumed by other organisms



Fungi

Å Up to 3000 species in cultivated soil
Å 2 Types
ïSaprophytes- feed on organic matter that is difficult to break down
ïPlant mutualists trade nutrients, primarily P for plant C

Å Store Nitrogen
Å Contribute to soil stability
ïHyphae aggregate soil

Å Arbuscular Mycorrhizal Fungi-attach to roots 
ïGrow out further to contact more soil to exchange nutrients for plant 

carbon
ïLess Arbuscular Mycorrhizal Fungi means plants need more inorganic 

fertilizer
ïNo plants, no Mycorrhizal Fungi



Plant Mycorrhizal Fungi Relationship

ÅPay as you go system

ÅPlant will not give carbon if it does not need 
nutrients



Nematodes

ÅFungal feeders, Bacteria feeders, root feeders, 
predators and omnivores. 

ÅMost are non-pathogenic
ïCan be predator or prey

ïConsume bacteria and release nitrogen as waste 
that is plant available (inorganic)

ÅAbout 10-20 individuals per gram of soil
ïNematodes make up about 10%

ïBacteria (billions per gram) 30% of biomass



Protozoa

ÅInclude amoeba, ciliates, paramecium 
flagellates

ïEat bacteria poop out N

ÅImportant part of the N Cycle

ÅConsume Bacteria



Microarthropods

ÅMicroscopic Insects-Decompose and shred 
Organic Matter

ÅMites, springtails

ÅImportant part of N Cycle

ÅTillage and pesticides are harmful

ïBacteria need them to break down material



Earthworms

ÅPoor Soils 250K/A, Good Soils 1,750K

ÅbǳǘǊƛŜƴǘ ŎȅŎƭƛƴƎΣ ƭŜŀǾŜǎ ōŜƘƛƴŘ άǎƭƛƳŜέ ǳǎŜŘ ŀǎ 
food source for bacteria of fungi.

ïGets Bacteria and fungi deeper into soil



Tillage
ÅCan you Replace Iron tillage with Biological 

tillage?
ÅYour soil livestock needs food just like your 

tillage tractors need fuel.
ïConsistent source from continuous cover 

provided by perennials, cover crops or long 
season crops

ÅThey Need Habitat
ïStable aggregates that are not destroyed by 

tillage.



Soil Carbon in the Rhizophere

1 Increased water holding capacity 
2 Increased CEC
3 Reduced soil erosion
4 Improved  water quality
5 More infiltration, less runoff
6 More nutrient cycling and storage
7 Increase capacity to handle manure
8 Decreased soil compaction
9 Improved soil tilth and structure
10 Reduced air pollution
11 Increased natural fertility
12 Increased biological activity
13 Increased diversity of microflora
14 Increased adsorption of pesticides



Historic Loss of Soil Carbon
Soil C (g m-2)
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2016 Soybeans ς87.6 BPA

3.3 RM soybean planted 5/5 Longest day of the year



2017 Corn -

Planted May 9th 198# N,  111ESN 87# 32%





Most profitable 2017 corn plot


