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What is Good Soil? 

Good soil 

• Has equal water and air holding 

capacity 

• Contains organic matter 

• Is full of  microbes 

 



Nature builds soil by feeding microbes 



Microbes build Soil in Many Ways 

• Microbes eat other microbes and excrete the 
excess nutrients for the plants to use.  

• Plants and plant parts die and become 
organic matter which, with the help of  other 
decomposing microbes turns the organic 
matter into soil 

• Some microbes wrap around rocks and 
extract the nutrients, and help turn the rocks 
into soil as well as feeding plants and helping 
them make organic matter.   

• Microbes build places and spaces to live in 
the soil that store food, water, and air.  



Here’s how it Works 



Creatures that live in the soil all have a specific 

job description 



Soil Food Web 

• This web of  life feeds shares food with 

each other, as well as with us.   

• Any break in the chain results in a 

decrease of  nutrients available for 

consumption by the plant, and 

consequently a decrease of  the health of  

the plant. 

• If  we eat these plants that are low in 

nutrients this can also lead to a decrease 

in our own health.   

 



The Gardener’s Role 

Protect the 

microbes.   





Amazing Microbe Facts 

• Microbes make up to 80% of  
earths total biomass.  

• Bacteria has been found living in 
the bottom of  the seafloor, 
possibly as old as the sediment 
around them. 111 million years old. 

• Only 10% of  the cells in your body 
are human, the rest are microbes. 





Nitrogen Fixing Bacteria 

• Nitrogen fixing bacteria can 

pull nitrogen from the air. 

• They trade that nitrogen  for 

the carbohydrates that the 

plant manufactures through 

photosynthesis. 



Phototrophic Bacteria 

• Phototrophic 

bacteria are capable 

of  photosynthesis 

and can share the 

food they make with 

plants 

 



Lactobacillus  

• Lactobacillus in soil performs the same 

function as Lactobacillus in the human 

intestines 

• Lactobacillus breaks down food into more 

easily absorbable particles 

• Lactobacillus can also consumes disease 

organisms.  



E coli 

• E coli- is one example of  a bacteria that is 

anaerobic 

• Anaerbic bacteria cannot live in the 

presence of  air 

• This is one reason you need to aerate your 

compost and your compost tea 



Protozoa 

• The oval protozoa grazes on 

the smaller specks of  bacteria 

• The protozoa cannot use all 

the nitrogen it can consume, so 

it shares the excess with plants 

 



Slime Mold 

• This slime mold is decomposing the wood 

from this tree and recycling the nutrients 

for other plants to use 

 



Fungi 

• Fungi release acids that release 

nutrients from organic matter, and in 

some cases even rocks and deliver 

these nutrients to plants  

• Although the fungi can break down 

and transport nutrient building 

blocks only plants, and some bacteria 

can manufacture carbs, so the fungi 

trade with the plants 



This Fungi is Eating a Nematode 

• Some fungi like to eat nematodes that are 

considered pests 

• Here we see a fungus strangling a plant 

predating nematode 

• These fungi are thriving on a particle of  

bio-char 



Nematodes 

 

• These nematodes are beneficial nematodes 

for plants 

• The top nematode is eating bacteria, in the 

bottom picture the young nematodes are 

eating root weevil larva 



Vampyrellids 

• One group of  amoebae, the 

vampyrellids, eat fungi like those that 

cause “take all” disease of  wheat 

• These fungi have been pierced by the 

amoeba, who then suck them dry. 

• The dead fungi are further decomposed 

by other microbes to provide food for 

plants 

 



Ciliates 

• “Ciliates are the largest of  the protozoa 

and the least numerous. They consume 

up to ten thousand bacteria per day, and 

release plant available nitrogen. Ciliates 

use the fine cilia along their bodies like 

oars to move rapidly through soil.” 

    Dr. Elaine Ingham 

     Soil Food Web 



What do microbes need from us? 



Thriving Microbes need 

Food – Moisture – Air   

• Example: Kitchen sponge microbes. Kitchen sponges 
can accumulate food and microbes when used for long 
periods of  time and are not thoroughly cleaned. 

•  The balance of  air, moisture and food particles in a dirty 
sponge make it a perfect environment for 
microorganisms to grow (such as bacteria and fungi). 
Their waste products give the sponge a distinctive smell.  

• Features shown in this photomicrograph are: sponge 
surface (green); bacteria (rod-shaped - light purple and 
blue colors); filamentous fungi (thin and thick filaments - 
pink and dark purple colors); yeast fungi (round spheres - 
yellow color). 
 



How do we provide the microbes 

with what they need?  

Food – Moisture - Air 



Providing microbes with food 

What do they eat? Organic Matter! 



Ways to feed your microbes by providing 

organic matter 

 

Compost  Cover Crop  



Ways to feed your microbes by providing 

organic matter 

Mulch  Chop and Drop Weeds 



Compost 

• Compost is the backbone of  any soil 
building routine 

• The best compost is made from a large 
diversity of  materials 

• Different microbes eat different materials so 
the greater the diversity in the compost 
building ingredients, the greater the diversity 
in microbes 

• When the microbial diversity is high the 
plants have more balanced nutrition, and 
there is a greater chance that disease eating 
microbes will be present.   



Compost Ingredients 





Cover Crops for Summer and Fall 



Cover Crops Prevent Soil Loss 



Cover Crop – Crimson Clover 

• Sow fairly thickly on well drained soil any 
time between late March and early 
October.  

• Sheet mulch over Crimson Clover before it 
sets seed.  

• Plants take about ten days to fully break 
down.  

• Crimson clover adds Nitrogen 

• Sow Clover in July, and cut and sheet 
mulch it in early September and plant your 
overwintering Spinach.  



Cover Cropping - Buckwheat 

• A quick cover crop of  buckwheat sown in the 

vegetable garden’s midseason bare spots recharges the 

soil.  

• Buckwheat helps make phosphorus and calcium, 

more accessible to the crops that follow. 

• Seed lightly on damp bare soil and keep moist 

• Buckwheat can be sown through late summer, but 

frost will kill plants 

• Sheet mulch over it, and allow the buckwheat to 

decompose for 2 weeks before seeding fall crops or 

planting garlic. 

 



Cover Crop – White Clover 

• Clover can be used as a living mulch by planting 

it between other slowly maturing crops.   

• You may have to thin it out, but as long as it is 

in the ground it will continue to help to add 

nitrogen to your soil.  

• White clover can also be used as a regular cover 

crop, and you can sheet mulch over it easily.   

• Allow two weeks for the clover to break down.   

• You can sow clover in July and plant 

overwintering transplants of  Broccoli, Brussels 

Sprouts, Cabbage, or Cauliflower into it.  



Cover Crop – Hairy Vetch 

• Hairy Vetch can be seeded in the 
spring from March into April and 
during the month of  August. 

• Vetch is shade tolerant, and can be 
used to produce a constant source 
of  mulch by mowing frequently.  

• Seeds are toxic to chickens.  

  



Mulching 

• Keeps down weeds  

• Holds moisture 

• Keeps rain and irrigation from 

compacting soil  

• Moderates soil temperature 

• Feeds microbes, which in turn, feeds 

your plants and builds soil structure 



Mulching Moderates Soil Temperatures 



Mulching Materials 

Wood Chips Straw 



Mulching Materials 

Leaves Paper 



Sheet Mulching Cover Crops 

• Rather than till under cover crops it 
is more beneficial to sheet mulch 
over them.  

• Sheet mulching protects microbial 
diversity and leaves organic matter 
in the first few inches of  the soil 
where most microbial action takes 
place and the organic matter can be 
broken down aerobically.  



Sheet Mulching 



Chop and Drop- Grow Your Own Mulch 

• “Chop and Drop” is a permaculture 

concept that involves chopping down 

plants that are growing in an area and 

using them for mulch.  

• You can do this with any fast growing 

plants, including weeds! 

• Think lemon balm, comfrey, vetch, 

white clover etc 



Providing Microbes with Water  



Microbes Need Water 

In general, biodiversity 

tends to increase where 

moisture-saving practices 

are applied.  



Organic Matter Holds Water 

If   you increase the organic 

matter in the soil from one 

percent to five percent you will 

increase the water holding 

capacity by five times without 

limiting the air holding capacity.  



Remember our Kitchen Sponge? 

• Organic matter is like a sponge, it 

holds both water and air. 

• This diverse ecosystem creates a 

diverse population of  microbes.  



Providing Microbes with Air 



Soil Texture Triangle 



Sand, Silt, Clay 



Macropores carry and hold water 

Micropores hold air and provide air movement in 

soil 



How Organic Matter Builds Macropores 

• While chemical and physical factors play a prominent role in small aggregate formation in clay 
soils, biological processes are important for development of  large aggregates and macropores, 
and they are the primary factor for aggregation of  sandy soils.  

• Important biological processes include: earthworms burrowing in soil and ingesting soil particles 
to form casts, development of  sticky networks of  roots and fungal hyphae, and production of  
organic glues by fungi and bacteria.  

• Plant roots also contribute to aggregation and development of  macropores as they push through 
the soil while they are growing or by leaving channels when they die. 

• Mycorrhizae, or thread-like fungi,secrete a gooey protein called glomalin that is an effective 
cementing agent for providing short-term stability of  large aggregates.  

• http://soils.usda.gov/sqi/assessment/files/soil_structure_sq_physical_indicator_sheet.pdf 

http://soils.usda.gov/sqi/assessment/files/soil_structure_sq_physical_indicator_sheet.pdf


Organic Matter – it’s all about Infiltration! 



Review  

• To have a successful garden we need to build good soil 

• Microbes are experts at building soil, so we can work with them to build our soil for 
our winter crops 

• Microbes need food, water, and air to live, as well as protection 

• Organic matter provides food, as well as the ideal environment for water and air 
capacity.  

• We can provide organic matter by applying compost, cover cropping, applying 
mulch, and chopping and dropping mulch. 



Enjoy your Garden! 


