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Anchorage

Nutrients

Water

Oxygen
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The relative proportion of sand, silt, & clay 
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Soil aggregates are particles of sand and silt held together by clay and organic matter. 
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Work the soil when it is too wet

Compact the soil with heavy equipment

Pulverize with excessive tillage
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Lots of organic matter! 

Make sure your pH & nutrient levels are good

Green manures/cover crops

Normal freeze/thaw cycles
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Sodium (Na) destroys chemical bonds – results in soils that don’t absorb water well and are 

very hard and compacted 

Salt water/ice melt or poor quality irrigation water

Use gypsum & water to banish the sodium
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pH is a measure of Hydrogen ion concentration

H+ is what makes something acidic 

The pH affects nutrient availablility

Ideal pH range is 6.0-7.0 for most plants
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One unit change in pH is a 10 fold change in H+ concentration
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Use lime to raise the pH (make more alkaline)

Use sulfur to lower the pH (make more acidic)

Be careful! Have an accurate soil test first! 
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Use lime to raise the pH (make more alkaline)

Use sulfur to lower the pH (make more acidic)

Be careful! Have an accurate soil test first! 
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Nutrients = Chemical Elements

Absorbed through roots

Absorbed in small amounts through leaves

Mobility of nutrients varies

Amount needed by plant varies
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Highly soluble 

Leaches down out of root zone 

Volatilizes 

Exits soil as a gas into atmosphere 

Vegetative growth 
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Relatively insoluble 

Attaches strongly to soil particles 

Primary function is energy transfer within plant

Root development
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Can be leached by water

Important for stress management in plants

Plants will practice “luxury consumption”
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Incorporating Compost

Incorporating Other Organic Materials (i.e. – leaves)

Incorporating Manures

Letting Grass Clippings Drop

Using Mulch

Planting Cover Crops
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Needs to be replaced continually

Plants use it

It oxidizes and breaks down

Microbes and soil animals digest it

Low organic matter has MAJOR ramifications! 

Adding/maintaining organic matter is the most important soil modification you can make! 
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Also known a “green manures”, cover crops are extremely important for soil health

Organic matter

Soil microbial health

Suppress Weeds

Add / Recover nitrogen

Highly-leachable N03

Legume cover crops fix N

Can be used as mulch

No-till or strip-tillage

Can reduce excess nutrients (P)

Reduce soil erosion
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Derived solely from the remains or by-products of a once-living organism (not counting 

fossil fuels) OR rock

Usually slow-release

Often very low analysis

Often expensive
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Lawn – fall, summer? 

Annual flowers & vegetables – before planting, as needed

Containers – regularly

Trees – with lawn or maybe in the fall

Fruit – early spring before growth begins 
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Application Methods

Broadcast

Banding/Side-Dressing/Top Dresing

Foliar Feeding

Starter Solutions

Fertigation
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Drainage

Soil warming

Soil improvement

Space saving
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Garden Beds
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No more than 4 or 5 feet wide

Length is variable – use common sense

Height – at least 6” high, up to 3’
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Wood – treated and non-treated

Recycled plastic lumber/decking products

Railroad ties (untreated or plastic) 

Stone

Concrete Block/pavers

Landscape timbers

Corrugated metal sheeting/roofing

Bamboo
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Prefer cooler, moderate temperatures

Tolerate frosts and cold weather

Can be over-wintered with protection

Grow best in spring and fall

May bolt, lose quality, or die in the heat

Warm Season: 

Need warm temperatures to grow

Will grow best during the heat of summer

Usually do not tolerate frosts or freezes

Usually cannot be over-wintered
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Highly recommended

Many materials: straw, leaves, grass, wood chips, compost, landscape fabric, plastic mulch

Conserves water

Cools or warms soil 

Maintains more even soil moisture
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Drip irrigation – easy, most efficient, can be problematic due to improved drainage, layout 

of system. 

Sprinkler irrigation – easy, can get plants wet, less efficient

Handwatering – time consuming, hard to get enough water on

Need approx. 1” per week – varies with weather conditions and plant sizes 
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