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It’s Not Just Dirt!
A Healthy Garden Begins with Soil

Advertising
Presentation at Loomis Seed Library First Saturday Workshop Series by P. Beltramo
“Jan 5 A Healthy Garden Begins with Soil
What IS Soil? It’s not just dirt. Learn what makes up healthy soil and what lurks beneath…"

🌱 1 Welcome
“To be a successful farmer, one must first know the nature of the soil.”    - Xenophon, Oeconomicus    400 B.C.

Who Am I— Tell your story/ yrs. as MG; interest in topic; etc…
Ask questions during talk, OK	 YES OR NO?
Engage Audience:  Size of yard? Soil Practices (till? cover crop? fertilize?)

🌱 2 3 4 5 MGPC Who We Are
   extend research-based gardening and composting information
  accurate, impartial information for home gardeners
  give knowledge to make informed gardening decisions
Where We Are
	Hotline/website Info on handout
	Outreach venues Chart
PCMG Webpage

🌱 6 Handouts 
Resources, Links, Books
🌱  7 Dirt or Soil?
What is dirt? What is soil? Is there a difference? Just a fancy name?  Engage audience discussing what, if anything differs?

🌱  8 Agenda—
Soil Basics
Soil Fertility
Soil Food Web
Compost
Mulch
🌱  9 Typical Soil Profile
O = Plant Matter   A = Topsoil   B = Subsoil   C = Parent Material
🌱  10 Actual Soil Profile 
🌱  11, Soil Components 
45% solids, 5% organic, 50% pore space with room for air and water—in healthy soil
🌱  12  Soil Components
Let’s start with the DIRT
🌱  13  Soil Texture
Cannot be substantially changed!
sand, silt, clay (Think GRANOLA—texture is the individual ingredients: seeds, fruit, oats, etc.)
🌱  14  Soil Components 
Under magnification
Note: magnification of sand and silt is 10x. Clay magnification is 1,000x!

🌱  15, 16, 17  Soil Texture Triangle
Loam   •17-27% clay    •<52%  Sand       •28-50% Silt
Change 1 acre of clay by 10% takes more than 100 tons of sand! tandem dump truck!
Clay soils
Higher nutrient-holding capacity.
Higher available water-holding capacity.
BUT Finely textured soils exhibit properties 
that are somewhat difficult to manage or overcome.
Often too sticky when wet and too hard when dry to cultivate.

🌱  18  Physical Characteristics of Soil
Work with what you have.  What do you have? How do you improve it?
🌱  19  Soil Texture Affects Soil Moisture
water holding capacity and permiability
🌱  20, 21, 22  Can you CHANGE your soil texture?
ADD ORGANIC MATTER—COMING UP!
🌱  23, 24 Soil Components
Now Let’s look over here…

  23, 24  Structure
structure is the granola    Can be changed—better or worse texture
how the particles are held together - how they clump together into crumbs or clods. A loose structure provides lots of pore spaces for good drainage and root growth. Structure is particularly important in clay soils since unstructured or weakly structured clay drains poorly, is sticky and difficult to work, and contains little air. Organic material is the main contributor to good structure, increasing pore space in the soil and separating some of the sticky substances that can bind clay particles together.
🌱  27  Soil Aggregates
Aggregate samples
The structure influences air and water movement through soil or “PORE SPACE”
YOU CAN IMPROVE Your Soil Structure!!
Your Soil Structure: How can you improve it?
• Avoid compaction of planted areas – reduced tillage, permanent paths, mulch
• Add organic matter to the soil – compost!!
• Grow cover crops!
• Proper watering and fertilization
Build and Nurture Soil Food Web 
🌱  28 29 Soil pH
the value of 7 being neutral, 1 being most acidic, and 14 being most alkaline or basic. Like the scale for measuring earthquakes, the pH scale is logarithmic, not linear. A pH of 5.0 is 10 times more acidic than a pH of 6.0 and 100 times more acidic than a pH of 7.0. A pH of 7.0 means that alkalinity and acidity are equally balanced in the soil.
🌱  30 pH Nutrients Chart
🌱  31  pH Nutrients Chart 
🌱  32 pH Nutrients Chart 
Garden center pH measure works adequately. Soil test is another matter.
🌱  33  Who Lives in your Soil? 
Let’s go underground
🌱  34 Soil Food Web
https://ucanr.edu/sites/EDC_Master_Gardeners/files/168442.pdf

🌱  35  Soil Organisms
Though you never see them, ninety percent of all organisms on the seven continents live underground. In addition to bacteria and fungi, the soil is also filled with protozoa, nematodes, mites, and microarthropods. There can be 10,000 to 50,000 species in less than a teaspoon of soil. In that same teaspoon of soil, there are more microbes than there are people on the earth.

🌱  36 Soil Organisms
What do they do??
• Decomposition of organic matter
• Cycling of minerals and nutrients
• Reservoirs of nutrients – “fertilizer bags” • Redistribution of minerals and nutrients

37 Soil Organisms
• Sequestration of carbon
• Degradation of pollutants, pesticides
• Modification of soil structure
Biological regulation of pest species
38 Soil Organisms
Nematode captured by the constricting rings of the predatory fungus Arthrobotrys anchonia. 
🌱  39 Mycorrhizae
Mutualists – the mycorrhizal fungi – colonize plant roots. In exchange for carbon from the plant, mycorrhizal fungi help solubolize phosphorus and bring soil nutrients (phosphorus, nitrogen, micronutrients, and perhaps water) to the plant.
🌱  40 Mycorrhizae 
Why?     increase resistance to drought; increase roots’ reach up to 20x!
🌱  41Buy Mycorrhizae?
http://pcmg.ucanr.org/newsletters/Curious_Gardener_Newsletters76595.pdf
Plants utilize fungi selectively 
• Research shows that the wrong fungi,  or wrong combination, can impair plant growth 
• Adding purchased is not wise: – Often dead in the bag or may not be the correct species 
• Adding fungi has unknown effects on the growth of that plant, the soil organisms in your area,
🌱  42 Compost vs. Mulch
Compost on the left   Mulch on the right

🌱  43 Compost vs. Mulch
Compost = Rotted organic matter    Made from plant material and/or manure
—Usually incorporated into the soil
Mulch = Organic or inorganic material —spread on the soil surface

COMPOST = FEED THE SOIL        MULCH = PROTECT THE SOIL
🌱  44 Compost
Increase your soil’s fertility by increasing the life in your soil. Compost and organic soil amendments provide food for beneficial soil organisms. More food increases microbial populations, resulting in increased enzymes and microbial waste, which promote plant health, vigor, and growth; resilience to disease and pest infestations; and increased drought tolerance.

🌱  45 Mulch
Photo Fair Oaks Horticulture Center, Sacramento MG demo garden. Check their website for events!

🌱  46 47 Potential Benefits of Mulch
● Reduces weeds & erosion
● Insulates roots from temp. extremes
Conserves soil moisture
Improves root growth
Increases microbial activity
● Increases water penetration
● Improves plant establishment
Improves Soil Structure over time

🌱  48  Potential Problems with Mulch
Potential Problems with Mulch
● May prolong saturation in heavy soils – Favors root and crown rot
● May host plant diseases, insects, and nuisance fungi
● Some wood chips poor quality
● Can’t see soil moisture
Time consuming to spread


🌱  49 Mulch Basics—Wood Chips
Mulch Basics (Wood Chips)
● Softwood mulches (pine, cypress, etc.) last longest – less microbial feeding
● Keep mulch 6-12 in. away from the base of trees & shrubs when soil wet, poorly drained
● Application rate: Generally 2-4 in. deep – Fine = <2 in. Coarse = 4-6 in.
Keep mulch on top of soil to prevent N tie-up  
Little effect on soil pH (acidic pine needles do not acidify soil)

🌱  50  Other Types of Mulches
Straw, Pine needles, Oak leaves, Plastic, Gravel

🌱  51 Unprotected Soil
Weight of raindrop   resulting crusted soil

🌱  54 Cover Crop Benefits
https://ucanr.edu/blogs/blogcore/postdetail.cfm?postnum=27687
Cover crops (also known as green manures) are plants primarily grown for the benefit of the soil rather than for crop yield. With autumn only a few months away, now's a good time to think about planting cool-season cover crop seed mixes for your farm or garden.

Why grow cover crops?    The benefits of cover cropping include reduced soil erosion, adding organic matter, nutrients, and mycorrhizae to the soil, and weed and nematode suppression. Cover crops also increase nutrient retention and water infiltration. And some, such as radish, break into compacted soil layers, making it easier for the following crop's roots to develop more fully. Flowering cover crops on farms also increase beneficial insects, including bees and natural enemies, that provide pollination and pest control services in crop production.
Cover crops provide biomass underground AND dig in or compost tops at harvest (50% bloom for legumes—nitrogen fixing)

🌱  52  Treat Your Soil Right
Avoid disturbing the soil
Avoid Compaction – need pore space
Keep roots in the soil—happy micorrhyzae fungi
Don’t Cultivate when wet, esp. clay
Don’t Over-cultivate, walk on fresh beds or overuse heavy equipment.
Good Soil Tilth: Nutrient, water and air holding ability and workability are achieved by incorporating organic matter.

53  Dirt or Soil?


🌱  54  To Till or Not to Till?
That is the question…
http://sonomamg.ucanr.edu/Food_Gardening/Additional_KG_Articles/No-Till_Food_Gardening/

What are the advantages of minimum soil disturbance besides the reduced physical effort that I was trying to achieve?
•    By applying compost and fertilizers to the top of the soil, we are providing nutrition close to where biological activity and aeration is best.
•    Tilling brings up weed seeds.
•    No-till doesn’t disturb earthworms, fungi and other macro- and microorganisms.
•    Undug soil is better able to maintain humus—meaning improved plant nutrition, disease resistance, soil aeration and water holding capability.
•    Undug soil retains (vs. releases) carbon dioxide and, by adding compost, the soil’s carbon absorption ability is increased.
•    There is better water retention. Increased levels of soil aggregations allow for higher water infiltration and greater soil water storage capacity. The untilled soil is able to build up a system of pores that move water up, down and sideways resulting in more efficient use of water. Also, there is a reduced likelihood that elements will enter the atmosphere as greenhouse gases or be leached to groundwater. 
•    Living roots can be kept in the soil.
•    Plant growth (production) is boosted as the result of healthy soil life, improved irrigation, etc.

🌱  55 Thank You!    Any Questions	
			Evaluations please______________ 

**To Take 
Evaluation Sheets; Handouts;
Equipment; extension cord
soil jar test
soil, compost, mulch samples

**After workshop, enter contacts to VMS. (or to chair)

🌱  57 58  Cover Crops
 
59 60 61 62 63 Fertilization

🌱  64 Leibig’s Law of the Minimum
Liebig’s Law        Growth limited by scarcest nutrient!
The concept of limiting factors is based on Liebig's Law of the Minimum, which states that growth is controlled not by the total amount of resources available, but by the scarcest

🌱  65 Water Infiltration Triangle
inches per hour 
Relative sizes of particles? NOT… pinhead; golf ball; 5’ diameter kiddie pool
🌱  66, 67  Soil Components

🌱  68 Soil Jar Test (SAMPLE)



