
Soil 
 
All gardening begins with soil.  Healthy soil produces a healthy crop.  Healthy soil is 
dynamic, never static, its components always changing.  

 
The ideal soil is made of about 45% minerals, 5% organic matter, and 50% pore space.  

About half of the pore space is filled with water and half with air.  But few Montanans 
have soil that is ideal both in composition and depth.  Inadequate soil depth may limit 
rooting and hence interfere with plant growth.  In general, trees and shrubs do well in soil 

at least 3-4 feet deep.  Herbaceous perennials, vines, and larger vegetables like tomatoes 
and corn need at least 12 inches of good soil.  Turfgrass and smaller vegetables like 

lettuce and radishes should have at least 6 inches of good soil for healthy development. 

 
Physical Properties of Soil 

 
1. Soil Texture is the relative percentages of sand, silt and clay in the soil makeup.  

Soil texture cannot be changed significantly, but can be improved by adding soil 
amendments. 

 
2. Soil Structure refers to the small soil particles into clusters.  Decayed organic 

matter or humus glue soil particles together, making small particles into larger 

aggregate particles which increase soil porosity and aeration, soil water-holding 
capacity, and resistance to soil crusting.  While soil texture is relatively stable and 

only changes over long periods of time, soil porosity can be improved relatively 
rapidly by adding organic matter.  Continued tillage without the addition of 
organic materials tends to lower soil porosity, resulting in surface crusting and 

compaction, poor water infiltration, and the potential for great erosion.  A quick 
test of the suitability of your soil for a garden is to take a handful of reasonably 

moist soil, squeeze it in your hand, and then release the pressure.  If the soil does 
not form a ball, it is too sandy; if it forms a ball that will not break when lightly 
touched, it is too clayey.  The best soil should form a ball that breaks apart when 

lightly touched. 
 

3. Soil Organic Matter is the partially decomposed remains of plants and animals.  
Soil microorganisms use nitrogen as their energy source to break down organic 
matter and release its nitrogen, phosphorus, potassium, and other nutrients back 

into the soil for plant use.  When most of the bound nutrients have been released, 
the organic matter is called humus.  Humus acts like a sponge, absorbing soil 

nutrients and water, preventing them from leaching away from the plant, then 
releases them to plant roots over time.   

  Materials with C:N ratios of less than 30:1 break down relatively rapidly.  Those with 

ratio greater than 30:1 require a greater amount of time to break down and require the 
addition of nitrogen-containing fertilizers to speed decomposition.  (the above from The 

Montana Gardener’s Companion by Bob Gough & Cheryl Moore-Gough) 
 


