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	Page 1: Q. What exactly is soil?A. Virtually all gardeners agree that understanding your soil is perhaps the most important aspect of gardening.  Soil is merely small particles of rock mixed with air, water, and organic matter.  Particle sizes called clay, silt, sand, and their combination within a soil determine the soil’s texture.  Particle size also affects pore size which affects water drainage, water retention, aeration, nutrient supply, and soil strength.  All plant roots need air, water, and certain mineral nutrients to grow in soil.Clay soils have microscopic size grains that are flat and fit snugly together.  Pore spaces between grains for air and water are tiny, so when clay soils get wet, drainage is painfully slow and air supply to roots is small.Sandy soils have larger, rounder grains that fit loosely together so that aeration is good and water drains through fast, sometimes too fast, taking plant nutrients along with the water.  Nutrients cling to the surface of particles.  Clay soils have more surface area than sandy soils, so they have more natural fertility.The ideal soil is one with clay, sand, and intermediate size silt particles.  Gardeners refer to these as loam soils.  The particles are in the right proportion to maximize water drainage yet capitalize on water retention nutrient availability and air supply.  There are sandy loams, clay loams, loam sands, and loamy clays.  The more predominant one size of particle is in a soil, the less versatile that soil is for many crops and the more skill is needed to grow healthy plants.Soil structure relates to how particles within a soil clump together.  Except for sand, soil particles do not exist singularly in the soil.  Soil clumps or aggregates are desirable because they increase porosity tremendously.  Aggregates are formed by the natural weathering (aging) process of soils and by binding chemicals that result from decomposition of organic matter.Most California valley soils average one percent organic matter (OM) by weight.  Adding OM such as compost, manure, straw, etc., immediately improves aeration and drainage of clay soils because their larger particles wedge between the super small clay particles forming bigger and more air and water channels (porosity is increased).  In sandy soils organic amendments help hold water and nutrients in the pore spaces, so the soil stays moist and holds dissolved nutrients longer (porosity is decreased).
	Page 2: As the organic amendment is decomposed by soil organisms, plant nutrients are released into the soil solution and the remainder becomes humus, a sticky soft material that continues to bind soil particles together and maintains porosity.  In other words, more soil aggregates form and the soil structure is improved.Q.  The backyard of my new house is not landscaped.  The soil is heavy clay that cracks as it dries out.  Is there anything I should do to prepare the ground before I plant a lawn or trees and shrubs?A. Clay soils that crack excessively while drying are often called “adobe” soils.  If they are very low in organic matter, they lose their structure, become compacted, and puddle severely.  When moist, clay soils should be dug with a spading fork rather than a shovel to minimize large clods.To improve structure, add large amounts of organic matter (such as compost, leaf mold, manures, nitrogen fortified ground bark, peat moss, etc.) to the soil before planting.  For dramatic results, rototill a volume equal to 25 to 50 percent of the total soil volume into the garden area.If raw materials are used, such as fresh wood chips, straw, sawdust, rice hulls, or nutshells, then supplement the soil with nitrogen fertilizer for the first few years.  Soil microorganisms need nitrogen to decompose raw products and will compete with plant roots for this element.If drainage problems prove especially difficult or costly to fix, consider installing raised beds to accommodate most of your garden plantings.  Fill a raised bed with good, well-aerated soil, making beds deep enough for root growth.Q. What is an alkaline soil and how do you fix it?A. Soils with pH 7.1 and higher are considered alkaline and are high in salts containing calcium, magnesium, and sodium.  If soils are excessively high in sodium, they are termed “sodic.”High concentrations of these salts keep seeds from germinating, burn roots, stunt plant growth, and cause leaves to scorch.  If sodium predominates, then further damage occurs to the soil.  Aggregates are destroyed, pores collapse, and water infiltration problems intensify.Salty soils can be fixed relatively easily with several applications of water providing drainage is good.  Sufficient water must be passed through the soil to dissolve the excess salts and carry them through the root zone.  If the problem is slight, about 12 inches of water will do the job.  Sometimes 24 to 36 inches of water are needed for intermediate to severe salt problems.Whether a soil is sandy or high in clay content has little to do with the amount of water needed, but it does affect how long it will take to get the job done.Sodium soils are often amended with gypsum.  Gypsum supplies calcium to displace the sodium.  When applying dry gypsum, mix it thoroughly into the soil to the depth you need to reclaim.  Then water thoroughly.
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