


Life in the Soils Workshop-
December 2019

 
The Universe Beneath our 

Feet.



Special Thanks to...



Based on work of Dr. Elaine Ingham



Meet the Teacher

Who am I?



What We’ll Discuss

● The Soil Food Web
○ Characters
○ Functions
○ Negative impacts 

on Organisms
● Thermal Compost

○ Materials and 
Methods

● Vermicomposting



What We’ll Discuss

● Compost Tea
○ Benefits 
○ how-to

● Keeping Life if the 
Soil 

● Using a Microscope 
for the Garden and 
Farm.



Where do plants in the wild 

get their nutrients? 

What is the Soil Food Web?

Why is it important?







Bacteria
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Mycorrhizal Fungi

● Symbiotic 
association of 
the mycelium of 
a fungus with 
the roots of a 
seed plant



Saprophytic Fungi

● A fungus that 
grows on and 
derives its 
nourishment from 
dead or decaying 
organic matter
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Protozoa

● Single celled 
organisms that feed 
primarily on 
bacteria and 
sometimes fungi

● Amoeba/amoebae  
● Flagellates 
● Ciliates 
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Nematodes

● Bacterial-feeding 
nematodes

● Fungal-feeding 
nematodes 

● Predatory 
nematodes 

● Root-feeders 







How do these microbes 
work with plants?
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Succession
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Common Causes of Negative Impacts

● Plowing and Tilling

● Chemical Use 

● Compaction

● Bare Soil



Peter M. Wild, Boston Tree 
Preservation





Getting Life Back in 
Your Soil



Compost
Actively Aerated 

Compost Tea



Methods of Composting

Thermophilic Compost 
▪ Hot composting >131°F  (stainless steel 

thermometer)
Static Compost
▪ Slow composting- most common for home 

gardeners
Vermicompost (worms!)
▪ Great way to turn household food and paper waste 

into garden fertility    
▪ Red wiggler worms, aka manure worms (Eisenia 

foetida)



Starting materials for all good compost

Brown materials 50%--more for fungal compost
-Examples: Wood chips, straw, sawdust, sticks, stalks, fallen leaves, 
paper/cardboard

Green materials 50%--more for bacterial compost
-Examples: Mowed grass, kitchen scraps, hay, any plant matter pulled 
green

High Nitrogen (if thermophilic) 10-20% of pile
-Examples: animal manure, leguminous plants, alfalfa

AVOID INDUSTRIAL MANURE



Photo by Troy Hinke



Vermicomposting





Worm Bins



Commerical Worm Bins



Temperature, Location, Moisture, & Oxygen!!!

Kitchen corner 

Outside back door 

Patio 

Basement 

Garage

Laundry room



Bedding Material

● Shredded brown 
cardboard

● Shredded paper (not 
bleached white office 
paper)

● Shredded newspaper (not 
colored)

● Aged compost
● Aged horse or cow 

manure
● Coco coir
● Peat moss
● Straw and hay
● Fall leaves and other yard 

waste
● Wood chips



Worms



Feeding Your Worms



Harvesting



https://homegrown.extension.ncsu.edu/wp-co
ntent/uploads//2018/07/Worms-can-recycle-y
our-garbage_NC-State-Extension-vermicomp
osting-fact-sheet.pdf

https://homegrown.extension.ncsu.edu/wp-content/uploads//2018/07/Worms-can-recycle-your-garbage_NC-State-Extension-vermicomposting-fact-sheet.pdf
https://homegrown.extension.ncsu.edu/wp-content/uploads//2018/07/Worms-can-recycle-your-garbage_NC-State-Extension-vermicomposting-fact-sheet.pdf
https://homegrown.extension.ncsu.edu/wp-content/uploads//2018/07/Worms-can-recycle-your-garbage_NC-State-Extension-vermicomposting-fact-sheet.pdf
https://homegrown.extension.ncsu.edu/wp-content/uploads//2018/07/Worms-can-recycle-your-garbage_NC-State-Extension-vermicomposting-fact-sheet.pdf


Worm Resources





Compost Teas and Extracts

Actively Aerated Compost Tea

   -Brewed for 12-72 hours (brew at same 
ambient temp as plants)

   -Foods added for microbe reproduction

Compost Extract

   -Ready to use immediately

   -Usually less microorganisms

   -Foods may be added after extraction

  

 



Quality is everything
Biology defines 
Quality



Compost Teas and Extracts

Start with 
quality compost 
& quality water
    -Need full array of soil food web 
characters

● 



Materials 
needed for 
brewing
   -Container, water, compost, 
brew bag, and commercial air 
pumps   -If using tap water let 
water sit out for 24-48 hours to 
off-gas chlorine or chloramine

 

● 

Compost Teas and Extracts



Large Compost Tea Brewers
    

 



Foods for 
microorganisms
●  Fungal foods

○ soluble kelp/seaweed (salt free), humic acid 
(not from leonardite), fish hydrolosate (not 
fish emulsion), steel cut oats/oatmeal, 
feather meal

● Bacterial foods

*Add a handful of straw to increase levels 
of protozoa

 

● 

Compost Teas and Extracts





Rule of Thumb Brew Times- average temps 
between day and night 

50-65 degrees F = 72 hours
66-80 degrees F = 48 hours
81-95 degrees F = 24 hours
96+    degrees F = 12 hours

 

Compost Teas and Extracts





Application of Compost Teas and 
Extracts

When?
-Seed, First true leaves, 1 and 2 months later

-At signs of pests and/or disease

How much?
-  5-10 gallons per acre

-Foliar application: at least 5 gallons of tea per acre for every 5 
feet of tree height

Ways to apply
-Sprayers with diaphragm pumps, such as some backpack 
sprayers, rather than piston pumps













Results – Rodale Hydroponics
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Keeping Life in Your Soil
Cover Crops and Ground Cover







Inoculated Paths















Introduction to the Microscope
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Trinocular Compound LED Microscope
Model M8311 Series





Bacteria
 



Collecting your 
Samples



Large Diameter

Even Septa

Look for GOOD GUYS

DIVERSITY

COLOR
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Fungi
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Protozoa



Nematodes
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Microscope Demonstration





Suggested Readings
Soil Biology Primer- can be found online in a PDF format for free

10 Steps to Gardening with Nature by Elaine R. Ingham, PhD and 
Carole Ann Rollins, PhD

Worms Eat My Garbage by Mary Appelhof

Teaming with Microbes by Jeff Lowenfel and Wayne Lewis

Mycellium Running by Paul Stamets

https://padlet.com/jacquelinefletcher6/af4qzns9lz3j

https://padlet.com/jacquelinefletcher6/af4qzns9lz3j




Thanks!!!

                    

Benjamin Tegeler
OzarkMountainPermaculture@gmail.com

Ben.CustomFoodscaping@Gmail.com
Facebook.com/OzarkMountainPermaculture

636-288-4859
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