
SOILS:  Understanding  
and Improving Soil 
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Outline:  Possible Topics 

Understanding Soils 
Basic Overview of Soil Types 

Ideal Soil Components and Characteristics (Drainage) 

Soil Test and pH – How, Where, and Interpreting  (what deficiencies may mean to plants) 

Improving Soils 
Building Available Nutrients – soil biology and compost 

Drainage – Tilling Techniques and Raised Bed Gardens 

Techniques for Your Garden 
Raised Bed Gardens, Hugelkultur, Straw Bale Gardens 

Additional Resources 
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Understanding Soil Composition 
 

This is a cross-section of Earth.  
For our purposes, we are focusing 
on the top layer – topsoil.  
 
In this layer we are concerned 
with: 
-Drainage characteristics  
- Organic material (humus) 
- Biological activity  
- Proportion of air, water, and    
  carbonnding seed  
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There are 3 Basic Components  
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Here is How to Test Your Soil 

Step 1:  In a mason jar, put a 
few small shovels of soil from 
the middle of your garden.  
Dig down to the root-zone to 
get the representative sample.  
 
Step 2:  Add a few drops of 
dish soap and fill the jar with 
cold water.  
 
Step 3:  Shake vigorously.  
Allow several days for all 
components to settle.  
 
Sand is the heaviest and will 
settle first.  Second will be silt 
and third will be clay. 
protective, fibrous layer 
surrounding seed  
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Also, consider a laboratory soil test 
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The lab test will identify pH 
The pH level determines the availability of minerals 
in the soil.  High acid (low number) pH makes 
more minerals available; however, most plants 
cannot tolerate an acidic soil.  

To make more basic:  lime, calcium, 
lye 
 
To make more acidic:  sulfur, 
ammonium sulfate, pine needles, 
oak leaves 

Many nutrients are more 
soluble in acidic solutions. 
However, this causes: 
-Too much of some minerals 
such as iron and manganese 
- Creates harsh biological 
environment 
- Prevents decay of organic 
matter, blocks nitrogen   

7 



Here, we can look more closely for: 

Above:  An ideal soil is 
approximately these proportions.  
 
Right:  To optimize the soil, think 
about the elements in each triangle.  
 
Discuss.  
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Here is a fun way to think of minerals 

If the minerals want to go to town, 
they need: 
 
A Truck:  Calcium allows the plant 
to uptake minerals 
 
A Driver:  Boron 
 
Other important minerals include: 
Manganese – in every cell 
 

9 



Cation Exchange Capacity 

Cation Exchange Capacity (CEC) is 
influenced by: 
 
Soil pH:  basic soils can increase 
CEC score 
 
Humus: increases CEC score 
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Let’s do an analysis on an actual soil test. 

Courtesy of Greenfield Family Farms 
 
To test your soil, see their stand here 
today.  Soil tests are available. 
 
Items of note: 
Organic Matter – how can we build 
humus? 
 
Cations (minerals) – how can we 
adjust these? 
 
(see next slide for discussion about 
commercial fertilizer options) 
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Here is how to read a commercial fertilizer 

Important Notes: 
 
Salts:  increase acidity, 
dehydrate plants 
 
Lots of commercial 
fertilizers are salt 
based (sulfate, salt of 
sulfuric acid) 
 
Potash – a salt 
containing potassium  
 
Phosphorus – 
extracted from 
phosphate rock with 
either phosphoric acid 
or ammonium 
(ammonium 
phosphate)  
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This chart indicates interrelations of nutrients 
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Looking at your garden: Understanding nutrients 
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Elements 
 
N – Nitrogen 
P – Phosphorus 
K – Potassium 
Mg – Magnesium 
Fe – Iron 
Cu – Copper 
Zn – Zinc 
B – Boron 
Mo – Molybdenum 
Mn – Manganese 

A More In-Depth Chart of Nutrient Deficiency  
 

Hollow Heart/Core 
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Part II:  Improving Soils and Your Garden 

Improving Soils 
Building Available Nutrients –  

            Biological Stimulants/Enzymes 

      Compost – basic components, municipal/yard compost vs farm compost 

      Commercial Fertilizers  (discussion about salts) and how to add nutrients organic 

Drainage – Tilling Techniques and Raised Bed Gardens 

Techniques for Your Garden 
Raised Bed Gardens, Hugelculture, Straw Bale Gardens 

Additional Resources 
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Compost:  Biological Activity and Nutrients 
 

Compost is aerobic process, it requires: 
 
Carbon (browns) – dead leaves, wood, 
cardboard, etc 
 
Nitrogen (greens) – fresh grass 
clippings, fresh manure 
 
Air and Water – stimulates 
decomposition 
 
Look for a ratio of about 75% browns 
and 25% greens. 
 
40% moisture suggested.  “Feeds” the 
microorganisms.  Too much moisture 
creates “anaerobic” environment and 
blocks oxygen.   
 
Temp should be between 90 and 140 F 
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Other Organics 
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Other Organics 
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Tilling:  When and How Far 
 

Tilling:  act of loosening the soil 
mechanically with shovel, rake, or 
machine 
 
Good:  introduces air to soil, proper 
techniques promote good drainage 
 
Bad:  Can disturb microbial activity, 
create soil compaction (from plow) 
 
Suggestions: 
Minimal Till – as light as necessary, need 
to create a seed bed 
 
Loosen the soil, don’t turn it.   
 
4 inches is a safe distance. 
 
Use a shovel and rake.   
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Other Garden Techniques 
 

Straw Bale Gardening: 
1) Use straw, not hay.  Turn on side. 
2) “Condition” bale.  Sit out over winter, 

cover top with topsoil or compost.   
3) Punch holes in straw with hand or 

tools.  Add compost.   
4) Plant in holes.  Water regularly 

 
The straw essentially creates an internal 

compost bin.  It is great for root 
structure.   

Raised Bed Gardens.  
1) Built above existing soil or surface. 
2) Creates loose, well drained soil.  
3) Allows you to create the perfect soil 

using purchased top soil and 
compost.   
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Question and Answer  

Today’s Presentations and 
Additional Resources at 
www.freshforkmarket.com  

http://www.freshforkmarket.com/
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