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• What is soil? 
• How is it made? 
• Texture 
• Structure 
• Biology 
• Fertility/nutrients 
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How is soil made? 
Parent Material: rocks or alluvium 
 

Climate: Temperature, moisture, weather, and seasonal 
distribution. 
 

Topography: Slope, aspect, shape. 
 

Living organisms: animals and plants are often source of 
organic matter and many nutrients.   
 

Time: allows all the preceding factors to work.  Over eons rocks 
breakdown into clay particles and leach.  Young soils tend to 
have less clay and are more fertile.    



What does soil look like? 



Soil Texture 
Relative amounts of sand, silt, and clay 



Soil texture 
• Sand feels gritty 
• Silt feels floury when dry but greasy when wet 
• Clay feels sticky and is easily molded into shapes 





Sandy soils 

Loamy soils 

Clay soils 



How texture affects drainage 



Drainage and water holding capacity 

• Macropores control infiltration and drainage 
• Small pores control water holding capacity 
• Tiniest of pores hold water unavailable to plants 



Soil structure: crumbs, clods, or mud pies? 
(under cultivation) 



Compaction and how to ruin  
your soil’s structure 



Improve soil structure 
Organic Matter and Soil Microbes 

Helps soil structure by tangling and gluing soil particles together 







Improving drainage 



Improving drainage 



Fertility/nutrients 



Plant Nutrients 

Macronutrients 
• Nitrogen 
• Phosphorus 
• Potassium 
• Calcium 
• Magnesium 
• Sulfur 

Micronutrients 
• Boron 
• Iron 
• Manganese 
• Zinc 
• Copper 
• Chloride 
• Molybdenum 



Nutrient deficiency symptoms 

P-deficient:  
usually see purple leaves 

K-deficient:  
usually see scorched, 
curled leaves 

N-deficient:  
usually see pale, 
chlorotic leaves 



Excess nutrients 
• Nitrogen: 

– Groundwater contamination 
– Plant health, fruit yield and quality 

• All leaves no fruit 

• Phosphorus: 
– Surface water contamination 

• Boron 
– Toxicity 

• Too much of everything 
– Reduced yield and vigor 
– Problems taking up water 



weathering biological release 

How do nutrients become available? 



Comparing Fertilizer Sources 
Organic 
• Little or no processing 
• Low nutrient analysis 
• Usually slow release 
• Often unknown 

concentrations 
• Usually a source of organic 

matter 

Synthetic 
• Industrial process with 

potentially major 
environmental impacts (huge 
carbon emissions, water 
contamination) 

• Usually fast release 
• Known concentrations 
• No organic matter 



Comparing fertilizer Sources 
Organic 
• Manure 
• Biosolids 
• Bone meal 
• Wood ash 
• Blood meal 
• Seed meal 

Synthetic 
• N – air 
• P – mined 
• K - mined 



Nutrient Uptake 

The forms of nutrients taken up by plants are 
the same regardless of the nutrient source. 





Soil pH 

• Indicated relative acidity or alkalinity 
• pH 7 = neutral 
• pH less than 7 = acid 
• pH more than 7 = alkaline (basic) 
• Logarithmic scale 



Soil pH 
NUTRIENT AVAILABILITY AT DIFFERENT pH VALUES. MAXIMUM 
AVAILABILITY IS INDICATED BY WIDEST PART OF BAR 

6 - 7.5 is a 
sweet spot for 
most plants 



Adjusting pH 
• Orgnic matter tends to buffer pH around 

neutral 
• To lower pH add sulfur 
• To raise pH add lime 



Testing soil 







Recommendation:  
2.5 lbs K2O / 1000 ft2 

• This fertilizer is 2% K2O 
 

• 0.02*X = 2.5lbs 
 

• X =125lbs of fertilizer / 1000 ft2 

• (that would be 25 5lb boxes) 
 

• She has approximately 200 ft2 of 
garden space (1/5 of 1000) 
 

• So she needs 25lbs of this 
fertilizer for her garden. That’s 
the same as 5, 5lb boxes of this 
fertilizer spread evenly across her 
garden area.  



Recommendation:  
2.5 lbs K2O / 1000 ft2 

• This fertilizer is 22% K2O 
 

• 0.22*X = 2.5lbs 
 

• X =11.4 lbs of fertilizer / 1000 ft2 

• (that would be a little more 
than 2 boxes) 
 

• She has approximately 200 ft2 of 
garden space (1/5 of 1000) 
 

• So she needs 2.3lbs of this 
fertilizer for her garden. That’s 
the same as about half of 1 5lb 
box of this fertilizer spread evenly 
across her garden area.  



























The soil is the great connector of our lives,  
the source and the destination of all 
- Wendell Berry 

Kate Kurtz 
Kate.kurtz@kingcounty.gov 
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