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2015 has been named the International Year of Soils by the United Nations 
to raise awareness and promote the sustainability of our limited soil 
resources.  Soil is a finite natural resource and is not renewable in our 
lifetime, as it can take hundreds to thousands of years to form just 1 inch 
of soil.  Soils are subject to degradation (natural and human causes), poor 
management and loss to urbanization.  Soils are vital to life as they are the 
foundation for food, animal feed, biofuel and natural fiber production.  
Additionally soils and recycling plant nutrients, as well as providing a stable 
base on which to build businesses and homes.  

Soils differ from one part of the world to another.  They can even differ 
within a backyard.  Soils have different properties based on where they are 
located and how they formed.  Five major factors interact to create 
different types of soils: climate, organisms, relief (landscape), parent 
material and time. 

To be successful gardeners it is useful to understand some soil basics.  Soil is a 
complex living system made up of minerals (45%), organic materials (5%), water (20-30%) and air (20-
30%).  The soils of New York can be described as young since they were mainly developed after the last 
glacial advance some 25,000 years ago.  There are over 300 types of soil in New York. 

Soil has specific physical and chemical properties that were determined when the soil was formed.  
Physical properties such as soil texture (soil particle size) and soil structure (how particles are held 
together) determine air and water movement, which in turn affects plant growth.  Soil color is 
determined by the amount of organic matter, drainage conditions and oxidation or weathering. 

Sand, silt and clay are the three components of the mineral part of the soil and range in size from very 
coarse sand (2 mm) to clay particles (less than 0.002 mm).  Sand particles are generally round while silt 
and clay particles are tend to be plate-like.  The size and shape of the particles influence water 
infiltration and water storage.  The proportion of the different particles determines the soil texture.  For 
example a soil with 35% silt, 45% sand and 20% clay would be a loam.  A soil with 20% silt, 35% sand and 
45% clay would be called a clay soil. 

The basic textural components of soil have distinctive properties.  Sand is coarse textured, light and easy 
to turn.  It supports weight with little compaction, has abundant macropores through which water and 
air move quickly, while roots penetrate easily.  Sandy soils dry out quickly as they have poor water 
holding capacity.  Silty soils can have poor drainage and be easily compacted.  Clay soils are fine 
textured, heavy and difficult to work.  Clay soil has abundant micropores that store water and nutrients, 
but limits water infiltration rates.  Water may collect on the soil surface after a rain. 

Soil organic matter or humus is made of dead and decaying plants and animals.  Organic matter is 
essential in a good soil for two reasons.  It improves the soil’s physical structure or tilth, which affects 
the soil’s water holding capacity and aeration.  Organic matter slowly releases plant nutrients and can 
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provide some of the nitrogen needed by plants as well as furnish a small quantity of all elements 
essential for plant growth. 

Plant nutrients are returned to the soil as plants and organisms 
die and decompose.  Soil organisms such as microbes and 
earthworms digest and transform organic matter into humus.  
Through this decomposition process, plant nutrients are released 
and made available for use by growing plants.  The recycling of 
plant nutrients, driven by the soil’s microbial inhabitants, is 
critical in maintaining fertile soils.  Cultivating aerates the soil, 
which increases the rate that organic matter decomposes. 

Adding organic matter to the soil can make a heavy soil lighter, 
more crumbly and friable.  This is especially important in areas where the soil is high in clay.  It will also 
hold light soil particles together and help anchor them against erosion.  This increases the water-holding 
capacity of soil in sandy areas.  Adding humus increases aeration, allowing more oxygen to plant roots.  
Organic matter also aids soil microorganism growth. 

Plants and soil organisms need water and air to survive.  Both are found in the pore spaces between the 
mineral and organic components.  A balance of water and air must be maintained for most plants.  If 
water drains too fast or is not stored on soil particles, soil organisms will not have the water they need 
to survive.  If on the other hand water builds up in the soil, less air is able to reach the roots and soil 
organisms, limiting their respiration.  Soils differ greatly in their capacity to provide air and water to 
plant roots. 

Many gardeners are impatient and damage the soil structure by rushing the season.  Soil should never 
be worked when too wet or it will become hard and restrict root growth, causing unproductive plants.  If 
a handful of soil formed into a ball retains its shape, delay soil tillage until the water content decreases.  
If the soil ball crumbles when pressed with the thumb, it is ready to be worked. 

Soil is a vital natural resource that we all depend upon.  In addition to producing timber, food, and fiber, 
soils have aesthetic value and support open space, wildlife habitats and recreational areas.  Soils are 
instrumental in groundwater recharge.  It is important that we continue to properly manage and 
conserve our soils. 

Follow the International Year of Soils at the Soil Science Society of America website www.soils.org.  
During 2015 each month will have a different soil related theme, complete with educational and 
outreach activities. 

Sources for this article include: Soil Science Society of America, Cornell University, Iowa State University 
and Oklahoma Cooperative Extension. 
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