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Presenter
Presentation Notes
Working slide 35 (compare to PAPA speech)
Needs to be 1 hour for the Chesapeake Conservation Landscaping Council’s conference, Turning a New Leaf 11.13.15
This is from my ELC talk 2.1.14 so some things may need to be updated (see webinar?)


Sent 2/5/13:
Hi Steve,�
First of all I want to pass on that on a conference call yesterday, Scott Sommerfield of East Bay MUD, said that your talk at the conference on soil was THE VERY BEST that he's EVER heard!!! He said that he told you that as well, but I wanted you to know ;-)
�
Also, at the last GG class when you talk about Fertilizers & Turf Care on 3/26, do you want to talk about ELC?
�
Thanks for letting me know.
�
CB
�Cheryl BuckwalterProgram Manager Green Gardener Training Program
Executive Director
EcoLandscape California (ELC)
Office: (530) 887-9887
Mobile: (916) 207-8787
@@@@@

Hi Steve,
�
Scott Summerfeld, a landscape architect with East Bay Mud, said on a conference call the other day that your soils talk at the conference was the best he's ever heard. That's quite a compliment coming from him. He's been around the block a few thousand times.  :-)
�
Now I wish I had attended it. I've never heard you speak. Cheryl and I both attended the VF Outdoor presentation instead of yours, because we wanted to get more bodies attending it. There were only about 30 people at that presentation, and it was in the big assembly room. Yikes! 
�
Lori
�
�
 
Lori D. Palmquist, CID, CIC, CLIA, CLWM
Irrigation Design and Consultation
Phone: (510) 374-6360 Richmond, CA
http://www.loripalmquist.blogspot.com/�
�
Check out our Searchable WUCOLS Database Tool
www.WaterWonk.us 
m.WaterWonk.us  (phone app)

@@@@@@�

ELC's Mission: Provide Education and Advocacy for Ecologically Responsible Landscapes
www.facebook.com/EcoLandscapeCalifornia
�
Thank you for supporting EcoLandscape and for attending the
EcoLandscape California 2014 Conference & Trade Show
Local Actions, Global Results - Making the connection one client at a time
For more information, visit www.ecolandscape.org



Bay-Friendly Landscaping

 We work In watershed
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Presenter
Presentation Notes
Put into numerous slides so headwaters photo is not there in the beginning 


Bay-Friendly Landscaping

Watershed approach

Brock Dolman

o Starts with headwaters in our heads

o Infiltrate information into the
Ego-system

* Pro-life & pro-biotic not anti-biotic

Luna Leopold

* “The health of our water Is the
principle measure of how we live on
the land”

Would you drink the water out of your

local creek, river, or stream?
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Presentation Notes
From Brock Dolman
50 -100 years ago we had no choice and it was all good water


Estuary Health Issue

Chesapeake Bay watershed

Turfgrass is Maryland’s biggest crop
e Estimate 80 million pounds of N annually

Excess nitrogen & phosphorus contamination
e Bacteria endangers human health

e Algae blooms, Kkills fish
e Habitat degradation

Source: Urban landscapes &% St L
e 10-17 percent nitrogen s 6 T

S

e 30 percent phosphorus H‘ |
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Presentation Notes
10% urban source: http://www.chesapeakequarterly.net/V11N3/main1/
30% phosphorus source & 10% N: http://www.environmentmaryland.org/reports/mde/urban-fertilizers-chesapeake-bay


Fertilizer Pollution Facts

Caused by misunderstanding of soll function

Challenge: Meet plants nutrition needs while
eliminating nutrient runoff and leaching

We must learn & comprehend soll food web
Proper soill management will

e Create healthy, pest resistant plants

* Reduce - eliminate fertilizer runoff/leaching
* Reduce pesticide use/pollution

* Yield a cleaner Chesapeake Bay

Living Resources Company: 916/726-5377: organiclandscape.com
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Presentation Notes
20,000 leagues under the sea
Billions and billions of light years away
Picture; ftp://ftp-fc.sc.egov.usda.gov/NSSC/StateSoil_Profiles/ca_soil.pdf 
Calif. State soil: San Joaquin


A Healthy Soil

Diverse Ecological System
e Soil food web

Nutrients
» Available and in balance
* Proper form and proper location *""
Organic matter & humus Sassafras
Favorable pH HEPET

Good soill structure
Yields healthy pest & drought resistant plants
Unhealthy soil = pest & pollution problems
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Picture; ftp://ftp-fc.sc.egov.usda.gov/NSSC/StateSoil_Profiles/ca_soil.pdf 
Calif. State soil: San Joaquin

Maryland state soil: Sassafras 
Sassafras Soil Profile �Surface layer: dark brown sandy loam�Subsoil - upper: strong brown sandy clay loam�Subsoil - lower: strong brown sandy loam�Substratum: brownish yellow loamy sand 
The Sassafras series consists of very deep, well drained, moderately permeable soils formed in sandy marine and old alluvial sediments of the Coastal Plain. These soils are categorized as prime farmland, which means that they are among the most productive soils in the state for agriculture and forestry, in addition to being one of the soils best suited to construction, onsite effluent disposal, and recreational development.


Know Your Soil
Soil is:

e 45-49% Mineral Matter o
e Sand, Slit & Clay
e Texture = percentage

Do not alter solil texture

* 50 % Pore Space 1% ganic
e 25% Water e ar “
e 25% Air A
e Roots grow In pore space e

e 1-5% Organic Matter..... o

* (5-10% Is desirable)
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Don’t change soil texture
http://extension.umd.edu/hgic/soils/soil-testing:  “Most Maryland soils are made up of mineral particles- sand, silt, and clay (about 45%); organic matter (about 1-5%); and air and water- pore spaces (about 50%).”


Know Your Soil

: T Air 25% _ _
1-5% Organic Matter..... £ e —/ porteioeasns )
. 0 s r A \
85% Compost/humus Y/ AN—
* 10% Roots/fresh residue T e "
* 5% Living Organisms - The Key!
: Livin Fresh {.}rganic
» They make everything work — orsmin. Basing
 40% Bacteria & Actinobacteria
Stabilized

Organic

® 40% Fungl &. Algae Matter Active Fraction

(33% to 50 %) (decomposing
organic matter)

e 12% Earthworms (33% to 50 %)
e 8% Other

Living Resources Company: 916/726-5377:. organiclandscape.com



Know Your Soil: Rhizosphere

Area of soll surrounding plant roots alive with

beneficial soll organisms
Soil microorganisms provide plants
 Water & nutrients
e HOrmones
e Plant growth regulators
 Pest management
* Help plants communicate

Soil arganisms feed

the plant
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3-5% OM is desirable


Know Your Soil: Rhizosphere

Root stimulate soil biology with exudates:
e 10-40% plant energy feeds soil biology

Proteins, sugars, carbohydrates
« Cakes & cookies: eggs, sugar, flour ” ‘
Stimulate beneficial microbes ,@ -
Discourage pest microbes \ -
Organic acids
Allelopathic chemicals =
» Whatever they need at the time "7 == 155
» Varies through seasons

Hegative imeractions
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3-5% OM is desirable


The “Real’ Landscapers:
Members of the Soil Food Wed

[HERE ARE M oy AN THERE ARE
OROANGIS N O  POPLE ON EARTH
MBLESQUQHSO‘E

EALT

@
\-——r'


Presenter
Presentation Notes
Antidepressant Microbes In Soil: How Dirt Makes You Happy
Mycobacterium vaccae
Gardeners inhale the bacteria, have topical contact with it and get it into their bloodstreams when there is a cut or other pathway for infection. The natural effects of the soil bacteria antidepressant can be felt for up to 3 weeks
Source: http://www.gardeningknowhow.com/garden-how-to/soil-fertilizers/antidepressant-microbes-soil.htm


The “Real’ Landscapers:
The Soil Food Web

ﬁ Arthropods

Shradders
MNematodes
Root-feedars
Arthropods
Predators
f
XILF-\ Nematodes
< IR Fungal- and
E-" bacterial-feeders
Fungi
Mycarrhizal fungi
Saprophytic fungi Mematodes
Predators
€
Tr 2
¢
Organic Protozoa
Matter LY Amoebae, flagellates, :
Waste, residue and and ciliates )
metabolites fram bo . Animals
plants, animals and Bacteria
microbes,

Slide courtesy of USDA NRCS
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http://www.nrcs.usda.gov/wps/portal/nrcs/photogallery/soils/health/biology/gallery/?cid=1788&position=Promo#4
Natural Resources Conservation Service
@@@@

Worried about global warming: Brock Dolman believes (as do I) Nuclear power – fusion will provide the answer – the power plant is the sun.
Plants breath in CO2 and breath out oxygen (Photosynthesis) – that carbon in the organic matter is then eaten by and sequestered by the soil biology
Worried about global climate change – if increase the OM content of our soils by 2% we will sequester enough carbon to end global warming


Soil Biology & Climate Change

INncrease in organic matter
1% increases available water by 3.7 percent
« 2% sequesters carbon - reverses global warming

Soil & Plant Sequestration

co B Nt of Atmospheric CO,
microbial b L
respiration "

Uses CO: to store carbon in biomass

Transformation of carben in organic materials, such as soll
+ amendmants, into humus, 3 stable arganic material that bullds
O HORIZON 1 healthy soils. Humus formation sustains soll organism
\  activities nesded to support healthy plant popuistions.

E Soll aggregation happens in this layer, Here, ::mwni:

Refers fo the dowrrwand movement of himas amd
stable aggregates making them more stable
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Think globally – act locally = add 10% organic matter
Worried about global warming: Brock Dolman believes (as do I) Nuclear power – fusion will provide the answer – the power plant is the sun.
Plants breath in CO2 and breath out oxygen – that onon in the organic matter is then eaten by and sequestered by the soil biology
Worried about global climate change – if increase the OM content of our soils by 2% we will sequester enough carbon to end global warming
Working:
Sources
http://www.fao.org/docrep/009/a0100e/a0100e08.htm


Soil Food Web Nutrient Cycling
THE POOP LOOP

Based on information from Dr. Elaine Ingham and Soil Foodweb, Inc.
by Alane O'Rielly Weber, Botanical Art

(c) 2004
Decomposers: Microscopic Soil Predators:
saprophytic fungi, /ﬂ protozoa, amoebae, flagellates, ciliates
aerobic bacteria
(Nitrogen accumulation) \,
f; Predators:
J9 nematodes, arthropods, mites
D.OM. N
(dead organic matter) < o
- "
< o0 (25 Higher level predators
3 LeDn
8 N .
e M L] A{)
. . - mn
Living Plants >nd more "Poop Loopind Vartabrates
| '™ ’*‘ >, g Aele re
h P
&, B
» v -
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Presentation Notes
protozoa and nematodes act as “fertilizer spreaders” by releasing the nutrients locked up in the bacteria and fungi “fertilizer bags.” – source http://www.pacifichorticulture.org/articles/plants-are-in-control/



Soil Food Web Benefits

Improve soil structure
» Particles bound together — peds
 Different size pores
e Large — air storage
* Medium — water storage
« Small — biological shelter

 Improved soll aeration

L Transplant SurVivaI Slide courtesy of Dr. Elaine Ingham
e Improved water, root, nutrient, organism mobility
* Reduce runoff, erosion, sedimentation, leaching

Reduce water related diseases
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rhisophere


 Make nutrients available for plants

Soil Food Web Benefits

« Decompose organic matter

Manufacture nitrogen

Nutrient reservoir

Right place at right forms at right time

Improving plant fertility

Improved water storage, utilization, quality - f

Buffer imbalances, toxicities, deficiencies uﬁ" ﬁ H
Prevent/eradicate pests = .,:,, AT
Decompose toxins = i &

Living Resources Company: 916/726-5377: organiclandscape.com
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Presenter
Presentation Notes
It’s fall, what happens in fall, leaves fall, and why do they call them leaves – leave them there as mulch, compost, improves soil quality
Rhisophere
Nutrient & carbon reservoir



Your Soil Food Web

Algae
e Teaspoon of soil
e 10,000 to 100,000 cells of blue green algae
e Soil Pioneers
* Break down rocks into soll
* Nutrient accumulator
 Fix nitrogen
 Liberate growth-promoting substances
* Phosphates
e Improve soil structure
e Contain chlorophyll

* Photosynthesize their own food
« Contribute vast amounts of organic matter

Living Resources Company: 916/726-5377: organiclandscape.com
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Source: http://www.cellsalive.com/stock8.htm
Produce organic acids to break down rocks�


Your Soil Food Web

Bacteria
 Nitrogen factories
 Nitrogen fixers
 Decomposers

e Nutrient accumulator

L

e Dissolve minerals (P)
e Teaspoon of soil contains up to 1 billion

 Weight in one acre of soil = a cow or two

Living Resources Company: 916/726-5377: organiclandscape.com
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Presentation Notes
Add: Cows of the soil: graze on materials easy to digest – green yard waste & manure & fertilizer that are high in nitrogen capturing a lot of Nitrogen but also phosphorus and sulfur. Bacteria waste products become humus that cannot be broken down further.

Bacteria are so small they need to stick to things, or they will wash away; to attach themselves, they produce a slime, the secondary result of which is that individual soil particles are bound together (if the concept is hard to grasp, think of the plaque produced overnight in your mouth, which enables mouth bacteria to stick to your teeth). – source http://www.pacifichorticulture.org/articles/plants-are-in-control/
Slide two – bacteria in compost; slide three – on bean roots

Bacteria dot the surface of strands of fungal hyphae.
http://soils.usda.gov/sqi/concepts/soil_biology/bacteria.html

The weight of all the bacteria in one acre of soil can equal the weight of a cow or two (source: http://urbanext.illinois.edu/soil/sb_mesg/sb_mesg.htm)



Your Soil Food Web

Bacteria

* Produce plant growth hormones

* Improve soll structure

* Improve air/water/root movement

* Improve water holding capacity

 Mycobacterium vaccae makes you happy
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Mycobacterium vaccae, has been found to trigger the release of seratonin, which in turn elevates mood and decreases anxiety. And on top of that, this little bacterium has been found to improve cognitive function and possibly even treat cancer and other diseases. Which means that contact with soil, through gardening or other means (see Elio, above), is beneficial. Add: Cows of the soil: graze on materials easy to digest – green yard waste & manure & fertilizer that are high in nitrogen capturing a lot of Nitrogen but also phosphorus and sulfur. Bacteria waste products become humus that cannot be broken down further.

Bacteria are so small they need to stick to things, or they will wash away; to attach themselves, they produce a slime, the secondary result of which is that individual soil particles are bound together (if the concept is hard to grasp, think of the plaque produced overnight in your mouth, which enables mouth bacteria to stick to your teeth). – source http://www.pacifichorticulture.org/articles/plants-are-in-control/

Bacteria are single celled microbes. The cell structure is simpler than that of other organisms as there is no nucleus or membrane bound organelles. Instead their control centre containing the genetic information is contained in a single loop of DNA.

Slide two – bacteria in compost; slide three – on bean roots

Bacteria dot the surface of strands of fungal hyphae.
http://soils.usda.gov/sqi/concepts/soil_biology/bacteria.html

The weight of all the bacteria in one acre of soil can equal the weight of a cow or two (source: http://urbanext.illinois.edu/soil/sb_mesg/sb_mesg.htm)



Your Soil Food Web

Actinobacteria
* (Actinomycetes)

 Billions in teaspoon of soll

Make soll - decompose OM
Nutrient accumulator

e Liberate nitrogen from OM
Antibiotics
e Spinosad

Cause soll odor

Living Resources Company: 916/726-5377: organiclandscape.com
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Streptomycin 
Geosmin is an organic compound with a distinct earthy flavor and aroma produced by a type of Actinobacteria, and is responsible for the earthy taste of beets and a contributor to the strong scent (petrichor) that occurs in the air when rain falls after a dry spell of weather or when soil is disturbed.

Spinosad: controls caterpillars as well as beetles, leafminers, thrips, Colorado potato beetle, codling moth, leaf miners, leaf rollers, borers, cat fleas,  more on Lawns • Outdoor Ornamentals Vegetables, Apples, Citrus and Stone Fruit: OMRI

derived 22 different antibiotic compounds from actinomycetes. Three of the antibiotics — actinomycin, neomycin and streptomycin — became commonly used.
Plow picture: http://www.smokstak.com/forum/showthread.php?s=e771b104e087630a8ae7bdce7626de2d&t=32109&page=11
Actino picture http://soils.usda.gov/sqi/concepts/soil_biology/bacteria.html

http://166.94.9.135/nvswcd/newsletter/soilmedicine.htm: billions in an average teaspoon of soil,


Your Soil Food Web

Frankia

Strange growth on roots of:

» Alder, birch, bayberry, myrtles

e California natives

Live in root nodules

on alder

Nutrient accumulator

* Nitrogen fixer (non-legumes)

Responsible for 15% of all

biologically fixed nitrogen

Supply most of plants N needs

Living Resources Company: 916/726-5377: organiclandscape.com
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Frankia are a nitrogen fixing bacteria (actinobacteria?)
Ceanothus get branded as short-lived because the rrrrhiza-frankia and associates are not properly allowed to develop and grow
Cut: Lives in root nodules
http://soils.usda.gov/sqi/concepts/soil_biology/earthworms.html



Your Soil Food Web

Frankia

 Feed & protect plants & soil food web

 Pathogen & nematode control

 Water retention

on ceanothus

 Root hormones, nutrient mining
 Without frankia

e Plants short-lived

* Due to pathogen Nodule on
Buffaloberry

Living Resources Company: 916/726-5377:. organiclandscape.com
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Frankia are a nitrogen fixing bacteria (actinobacteria?)
Ceanothus get branded as short-lived because the rrrrhiza-frankia and associates are not properly allowed to develop and grow
Cut: Lives in root nodules
http://soils.usda.gov/sqi/concepts/soil_biology/earthworms.html



Your Soil Food We

Fungi

Teaspoon of soll: several yards of hyphae

Most beneficial

Improve soil structure
« Stands tie soil particles together
e Improve air/water/root movement

* Improve water holding capacity

Decompose OM

Nutrient accumulator

Disease/Pest suppression
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Add; Fungi are the goats of the soil. They consume tough hard to decompose materials like straw, pine needles, bark, wood. waste products become humus that cannot be broken down further.

Most beneficial – they are a bunch of fun guys and fun gals

Nematode trapping fungi create rings in response to root exudates that are made because of nematode damage
Root knot nematodes attack a wide range of plants, including many common vegetables, fruit trees, and ornamentals



Your Soil Food Web

Fungl
 Endophytes
e Resistance to:
* Drought
* Insects

e Stress

Living Resources Company: 916/726-5377: organiclandscape.com
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Add; Fungi are the goats of the soil. They consume tough hard to decompose materials like straw, pine needles, bark, wood. waste products become humus that cannot be broken down further.

Most beneficial – they are a bunch of fun guys and fun gals

Nematode trapping fungi create rings in response to root exudates that are made because of nematode damage
Root knot nematodes attack a wide range of plants, including many common vegetables, fruit trees, and ornamentals



Your Soil Food Web

Mycorrhizal fungi
 Nutrient accumulator
» Miles of threads in a thimble of soll .
e Extend area of water & nutrient absorptih |
 Release enzymes that make N, P, iron available
e Help plants out compete weeds

hizoplang —r
i
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“Mycor” – “rhiza” literally means “fungus” – “root” 
increase the surface absorbing area of roots 100 to a 1,000 times
Communicate – like movie Avatar (civil defense system/Homeland Security) 
Cut from above for Mycorrhizal fungi: can add mycorrhizal fungi

plants with mycorrhizal connections can transfer up to 15 percent more carbon to soil than their non-mycorrhizal counterparts. They are are coated with a sticky substance called glomalin, discovered only in 1996, which is instrumental in soil structure and carbon storage.	


Ecto - surround roots and root cells: found in around 10% of plant families, including members of the birch, dipterocarp, eucalyptus, oak, pine and rose families
Endo - enter plant cells (use to be VAM - vesicular-arbuscular mycorrhizas): found in 85% of all plant families, and occur in many crop species
http://soils.usda.gov/sqi/concepts/soil_biology/fungi.html
http://commtechlab.msu.edu/SITES/dlc-me/zoo/zdrm0194.html



Your Soil Food Web

Mycorrhizal fungi
e Symbiotic relationship with plants %‘%ﬁ@?
 Exude glues that form structure

e Helps plants communicate with each other

e Can add mycorrhizal fungi

sl P T |
s

] Vil
q i MRS
Sl

"l i LT ‘

Golf green Golf .g'r”een
without with
mycorrhizae mycorrhizae

Living Resources Company: 916/726-5377: organiclandscape.com


Presenter
Presentation Notes
Communicate – like movie Avatar (civil defense system/Homeland Security) 
Cut from above for Mycorrhizal fungi: can add mycorrhizal fungi

plants with mycorrhizal connections can transfer up to 15 percent more carbon to soil than their non-mycorrhizal counterparts. They are are coated with a sticky substance called glomalin, discovered only in 1996, which is instrumental in soil structure and carbon storage.	


Ecto - surround roots and root cells: found in around 10% of plant families, including members of the birch, dipterocarp, eucalyptus, oak, pine and rose families
Endo - enter plant cells (use to be VAM - vesicular-arbuscular mycorrhizas): found in 85% of all plant families, and occur in many crop species
http://soils.usda.gov/sqi/concepts/soil_biology/fungi.html
http://commtechlab.msu.edu/SITES/dlc-me/zoo/zdrm0194.html



Your Soil Food Web

Protozoa

 Teaspoon of soil - several thousand

e 60,000 different varieties =

 Flagellates, Amoebae, Ciliates :

. Aerate soil: make large soil pores Flagellates
 Push soil around

 Nutrient disperser

 Food source for other microbes .

* Nutrient cycling Ciliates
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protozoa and nematodes act as “fertilizer spreaders” by releasing the nutrients locked up in the bacteria and fungi “fertilizer bags.” – source http://www.pacifichorticulture.org/articles/plants-are-in-control/

http://soils.usda.gov/sqi/concepts/soil_biology/earthworms.html
Flagellates, Amoebae, Ciliates - three groups of protozoa
Flagellates Picture - Flagellates have one or two flagella which they use to propel or pull their way through soil. A flagellum can be seen extending from the protozoan on the left. The tiny specks are bacteria.
Ciliates are the largest of the protozoa and the least numerous. They consume up to ten thousand bacteria per day, and release plant available nitrogen. Ciliates use the fine cilia along their bodies like oars to move rapidly through soil.


Your Soil Food Web

Nematodes
e 20,000 species
 Teaspoon of good garden soill

e 20 eat bacteria

e 20 eat fungi
e 3 predatory

e 3 plant eating

 Create large pore spaces
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Only about 7% are bad guys
Control grubs, fleas +

http://soils.usda.gov/sqi/concepts/soil_biology/earthworms.html
Blue background is a predatory nematode
Brown background - bacteria eating nematode


O

Your Soil Food Web

Nematodes

Pest protection

Nutrient disperser

Disperse solil biology

Food source for other organisms

Disease suppression & development
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Only about 7% are bad guys
Control grubs, fleas +

http://soils.usda.gov/sqi/concepts/soil_biology/earthworms.html
Blue background is a predatory nematode
Brown background - bacteria eating nematode


Breakdown organic matter

Stimulate microbial activity

Nutrient disperser

Aerate soil by burrowing [EFA

Control pests
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http://soils.usda.gov/sqi/concepts/soil_biology/earthworms.html
Pictures:  Shredder - sowbugs;  predator - predatory mite;  herbivore - symphylan;  
	fungal feeder - Oribatid turtle-mites are among the most numerous of the micro-arthropods


Earthworms

Your Soil Food Web

Manufacture fertilizer

Mix & aggregate soll
Incorporate organic matter --->
Increase infiltration

Improve water-holding capacity

Stimulate microbial activity

Disperse soil biology
Create favorable environment for other organism
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Presenter
Presentation Notes
USDA tests have shown that earthworm castings contain about 8 times the amount of nitrogen, phosphorus and potassium as does the soil from which the castings started. 

Adult worms in favorable conditions will lay between 2-4 egg capsules per month. Each egg capsule can hatch from 3-7 worms �

http://soils.usda.gov/sqi/concepts/soil_biology/earthworms.html

Mating
eggs


Your Soil Food Web

Earthworms romance
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USDA tests have shown that earthworm castings contain about 8 times the amount of nitrogen, phosphorus and potassium as does the soil from which the castings started. 

Adult worms in favorable conditions will lay between 2-4 egg capsules per month. Each egg capsule can hatch from 3-7 worms �

http://soils.usda.gov/sqi/concepts/soil_biology/earthworms.html
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Fertilizer Choices

e Synthetic or
Natural Organic

* Does the plant know the

difference?

 Does the soil food web
know the difference?
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“So, Jack, did you use
compost or chemical fertilizers?”
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Fertilizer Issues: Salt

« High salt fertilizers
« Raw manures
e Most synthetic fertilizers

 Affinity for water
» Dehydrates plant roots & soil biology
e Causing wilt & death
* Creates deficient soil food web

 Low salt fertilizers
« Natural organic fertilizers
o Safe for roots and soil food web
 Feeds soll life

Why are fertilizer salts a problem?
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Synthetic fertilizers:
    Short-circuits the rhizosphere
The rhizosphere the area adjacent to the root that has the most biological activity taking place, mineralization (nutrient release) and disease prevention being here
Excessive fertilizer discourages this area from developing to it full potential
Depresses N-fixing bacteria in soil
N-fixing bacteria have a mutualistic relationship with legume plants, producing N in exchange for food, when N is available to the plant then they don’t establish or foster these relationship
Stimulates bacterial decomposition of Soil Organic Matter
Morrow plots in Illinois have shown that addition of N has led to the loss of 50% of the SOM since they began using it in the plot in the 1950
This has been accomplished by stimulating the bacteria through out the soil profile to decompose organic matter
N at risk for leaching or denitrification
Fertilizer N is applied in one of two forms, NH4+ or nitrate both are inorganic and very water soluble can leach or leave field through surface runoff, field tile etc.
Synthetic fertilizers are salts
Over application can lead to osmotic shock in plant roots

http://www.soils.wisc.edu/extension/wcmc/2008/ppt/Laboski1.pdf
Salt – chemists definition – acid + base not sodium chloride (Calcium, Magnesium, Potassium, . Nitrate, phosphate, sulfate


Fertilizer Issues: Solubility

Guaranteed Anaiysis

Water soluble nitrogen
o Synthetic fertilizers
« Raw manures

* Runs off soll surface
o Infiltration problem

 Not held in soll
* Leaches below root zone
e Short duration of action
* Requires frequent applications

« Contaminates waterways
e Only 2-3% may reach plant

 Encourages excessive week plant growth
» Pest susceptible

o Stimulates weed seed germination
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Addressing Nitrate in California's Drinking Water - January 2012 



Fertilizer Issues: Solubility

Water insoluble nitrogen (WIN)
* Organic sources
e Minimal runoff

* Feeds beneficial soil organisms
e Improves soil structure

* Nutrients held for future use by plants
 Less pollution

e Long duration of availability
o Apply less frequently

 Encourages normal plant growth
e Pest resistant

F

GUARANTEED AN ALYSIS 5-3-3
PITY ||| J——— 5.0%
1.0% Water Soluble Nitrogen
4.0°% Waler Insoluble Nitrogen®
[T R BT P PO————— ag:
SOAUDIE PORRSN (K0 v emisssnsrssrmsssssssassitsiss a.ﬁ
ENNIIEN .o st 5.
Desive roms Pottry manure

"% sy aailable Nitrogen from poultry manure
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Characteristics of Nitrogen (N) Fertilizers

A Low Salt index
Source of N D = d 5% Temperature (per N
3 e Response unit)

Quickly Available

ammonium nitrate minimal rapid

ammonium sulfate ini rapid

diammonium phosphate

urea

Natural Organic fertilizers

blood. bone. feather &
seed meals

Aerobically
composted turkey high medium
litter

high medium

activated sewage
sludge

slow
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Oklahoma bomb - ammonium nitrate  (April 19, 1995)
Source: http://www.sustane.com/pdf/Research/TurfTFM14.pdf


Fertilizer Issues

Table 1. Percentages of water-soluble and available phosphate in several common fertilizer sources.

P,0s Source N (%) Total (%)
Superphosphate (OSP) 0 21
Concentrated Superphosphate (CSP) 0 45
Monoammonium Phosphate (MAP) 11 49
Diammonium Phosphate (DAP) 18 47
Ammonium Polyphosphate (APP) 10 34
Rock Phosphate 0 34

*Water-soluble data are a percent of the total P205

P20s
Available (%)
20
45
48
46
34

38

Source: Ohio Agronomy Guide. Ohio Cooperative Extension Service Bull.472.

Water soluble* (%)
B85
85
B2
90

100
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Many sources say P in rock phosphate is only available in acid soils. They are not taking the Soil Food Web into account.

The tips of certain species of fungi have an extremely significant function. The strong acids they produce allow them to literally dissolve rocks and extract phosphorus from them. These fungi can form a mutually beneficial relationship with plants roots and can transport phosphorus to these plants. They are called mycorrhizal fungi.
certain species of bacteria can also dissolve phosphate rocks and they help in converting phosphorus into forms that are edible for plants 


Living Soil vs. Dead Dirt

-Organisms
build
slruciure

-Nulrients
held

-Water is
retained
and moveas
slowly thru
the sail

Rainfall

Clean Water

Soll results in clean water: dirt results in a bigger problem

-

¥
Water moves clay.,

o

=N mgamsms_
no structure

-Nutrients move
with the water

-Water not held in
soil pores, moves
rapidly thru soil

-Leaching. erosion
and run-off are
problems

silt and inorganic chemicals
s0 no “cleaning” process

Slide courtesy of Dr. Elaine Ingham: Soil Foodweb Inc.
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Soil
Biologically diverse & stable
Nutrients held & available for plant use
Thick aerobic zone
Pest resistance
Decreasing inputs and expenses
Dirt
Biologically challenged
Nutrients easily removed/environmental contamination 
Thin aerobic zone
Severe disease/pest pressure
Increasing inputs/costs rise

http://soils.usda.gov/sqi/concepts/soil_biology/biology.html


Why Do You Fertilize?

 \When you apply fertilizer...

e If you are trying to feed the plants
e Raise your hands:

e If thatisyou....

No, really...

STOP
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Why Do You Fertilize?

 \When you apply fertilizer...

e If you are trying to feed the plants
« Raise your hands

o If that Is you..
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Soil Food Web Management

FEEd the SOiI nOt the plant FEEDING THE SOI1 @ FEEDING THE PLANT

Chemical Fertilizers

Apply only organic fertilizers o2 2 K 0

Matter Nutrients Nutrients

o

¢ AS per SOII teSt NuW—urganisms

 Eliminate deficiencies, toxicities, imbalances

Add quality organic matter
Add beneficial soil organisms
Proper irrigation

Avoid synthetic fertilizers & pesticides
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Tillage induces the native bacteria to consume soil carbon; byproduct is C02.
Physical disturbance causes native bacteria to consume soil carbon once the soil
This type of disturbance stimulates Zymogenous bacteria (rapid growing bacteria that flourish under nutrient rich environments) and
Autochthonous bacteria (organisms  living in soils that contain more recalcitrant material- no abundant supply of easily oxidizable substrate- less food) . 
These organisms are stimulated by the influx of oxygen into the soil ecosystem. Once stimulated by the influx of oxygen, these organisms will consume the carbon based glues created by fungi. 
SOM is lost as CO2 into the atmosphere 
Polysaccharides and other organic compounds bind individual soil particles together into tiny micro-aggregates into larger agglomerations called macro-aggregates. The gooey glyco-protein created by mycorrhizal fungi is called Glomalin and is a very effective cementing agent. 
Bacteria also produce polysaccharides and other organic glues as they decompose plant residues. These compounds are very important for keeping the soil pores intact. No soil pores, no porosity, no infiltration. 

Impacts of Tillage
Destroys aggregates– breaks apart macro-aggregates into micro-aggregates 
Exposes organic matter to decomposition – chops residue into small pieces, stimulates 
Causes compaction – shearing action of metal on soil compacts soil particles at what ever depth this is being done
Damages soil fungi --  destroys habitat for soil fungi to flourish 
Reduces habitat for all members of Soil Food Web
Disrupts soil pore continuity
Increases salinity at the soil surface
Plants weed seeds

Some great quotes out of Edward H Faulkner’s book entitled “Ploughman’s Folly” written back in the 1940’s.  His insights into the impact of plowing on soil health where ahead of his times.
Quote 1 speaks of the fact that we have destroyed our soil organic matter faster than any nation in history, this is support by research
Quote 2 speaks the tremendous effort that goes into supplying crops with nutrients instead of following a more simplified natural approach

Pesticides are non discriminating in that the don’t distinguish between the beneficial and non-beneficial organisms
They can disrupt an entire trophic level in a soil food web which would impact nutrient cycling and disease control
Since they are non-discriminating they simplify the soil biota, reducing the number of species and functional groups that should exist
“Every chemical-based pesticide, fumigant, herbicide and fertilizer tested, harms or outright kills some part of the beneficial life that exists in the soil, (or on the leaf surfaces) even when applied at rates recommended by their manufacturers... Less than half of the existing active ingredients used as pesticides have been tested for their effects on soil organisms.”	Dr. Elaine Ingham, 2002, Soil Food Web, Oregon State University

Tillage induces the native bacteria to consume soil carbon; byproduct is C02.
Physical disturbance causes native bacteria to consume soil carbon once the soil
This type of disturbance stimulates Zymogenous bacteria (rapid growing bacteria that flourish under nutrient rich environments) and
Autochthonous bacteria (organisms  living in soils that contain more recalcitrant material- no abundant supply of easily oxidizable substrate- less food) . 
These organisms are stimulated by the influx of oxygen into the soil ecosystem. Once stimulated by the influx of oxygen, these organisms will consume the carbon based glues created by fungi. 
SOM is lost as CO2 into the atmosphere 
Polysaccharides and other organic compounds bind individual soil particles together into tiny micro-aggregates into larger agglomerations called macro-aggregates. The gooey glyco-protein created by mycorrhizal fungi is called Glomalin and is a very effective cementing agent. 
Bacteria also produce polysaccharides and other organic glues as they decompose plant residues. These compounds are very important for keeping the soil pores intact. No soil pores, no porosity, no infiltration. 

Impacts of Tillage
Destroys aggregates– breaks apart macro-aggregates into micro-aggregates 
Exposes organic matter to decomposition – chops residue into small pieces, stimulates 
Causes compaction – shearing action of metal on soil compacts soil particles at what ever depth this is being done
Damages soil fungi --  destroys habitat for soil fungi to flourish 
Reduces habitat for all members of Soil Food Web
Disrupts soil pore continuity
Increases salinity at the soil surface
Plants weed seeds

Some great quotes out of Edward H Faulkner’s book entitled “Ploughman’s Folly” written back in the 1940’s.  His insights into the impact of plowing on soil health where ahead of his times.
Quote 1 speaks of the fact that we have destroyed our soil organic matter faster than any nation in history, this is support by research
Quote 2 speaks the tremendous effort that goes into supplying crops with nutrients instead of following a more simplified natural approach






Soil Food Web Management

 Good drainage

e Aerate

THATCH LAYER

* Add beneficial biology — FE===s

COMPACTED
HARD SOIL

* Minimize compaction
o Keep off wet soll
e Minimize tillage

e Destroys fungi
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Tillage induces the native bacteria to consume soil carbon; byproduct is C02.
Physical disturbance causes native bacteria to consume soil carbon once the soil
This type of disturbance stimulates Zymogenous bacteria (rapid growing bacteria that flourish under nutrient rich environments) and
Autochthonous bacteria (organisms  living in soils that contain more recalcitrant material- no abundant supply of easily oxidizable substrate- less food) . 
These organisms are stimulated by the influx of oxygen into the soil ecosystem. Once stimulated by the influx of oxygen, these organisms will consume the carbon based glues created by fungi. 
SOM is lost as CO2 into the atmosphere 
Polysaccharides and other organic compounds bind individual soil particles together into tiny micro-aggregates into larger agglomerations called macro-aggregates. The gooey glyco-protein created by mycorrhizal fungi is called Glomalin and is a very effective cementing agent. 
Bacteria also produce polysaccharides and other organic glues as they decompose plant residues. These compounds are very important for keeping the soil pores intact. No soil pores, no porosity, no infiltration. 

Impacts of Tillage
Destroys aggregates– breaks apart macro-aggregates into micro-aggregates 
Exposes organic matter to decomposition – chops residue into small pieces, stimulates 
Causes compaction – shearing action of metal on soil compacts soil particles at what ever depth this is being done
Damages soil fungi --  destroys habitat for soil fungi to flourish 
Reduces habitat for all members of Soil Food Web
Disrupts soil pore continuity
Increases salinity at the soil surface
Plants weed seeds

Some great quotes out of Edward H Faulkner’s book entitled “Ploughman’s Folly” written back in the 1940’s.  His insights into the impact of plowing on soil health where ahead of his times.
Quote 1 speaks of the fact that we have destroyed our soil organic matter faster than any nation in history, this is support by research
Quote 2 speaks the tremendous effort that goes into supplying crops with nutrients instead of following a more simplified natural approach
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Create A Healthy Soil Foqd Web

e Soil probe
e Soil test
o Kits
e Labs
« Choosing a lab

e Test for: ot
* N,P,K, pH, OM, CEC, excess lime , &
 Soluble salts, calcium, magnesium, sulfur, copper
e Sodium, manganese, boron, zinc, iron, texture

« Recommendations
 Organic .
. La?ldscape/garden all ahout dirt!
» Usefulness
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Typical Soil Report

A¥VZ Lavoratory

Soil Analysis

Somewhere, California
{BBB) 555-5555

DATE OF REPORT: Today REPORT# 491919164
ORGANIC |PHOSPHORUS | POT ASSIUM [MAGNESIUM [CALCIUM SOLUBLE
NUMBER |NUMBER| MATTER | Mg
55555 - 498

MITRATE | pH |C.E.C. COPPER EXCESS
Zn FE LIME

7.5 H 7.5 62 : : L Sandy Lame
RECOMMENDATIONS BY Someone Not Knowledgable

Your soil ain't 50 good. Add some synthetic fertilizer.
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$35.00 - $85.00          Timing 1/20/14 – 56 minutes 48 seconds
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Living Resources Companly

Organic Horticultural Professionals

P.O. Box 76
Citrus Heights, California 95611
(916) 726-5377
E-Mail: bugs@organiclandscape.com
www.organiclandscape.com/services

GROWER: Your Name Here DATE OF REPORT: 4/20/14 REPORT NUMBER: 14-078-045

SANPLE LAB ORGANIC | PHOSPFHORLUS | POTASSIUM | MAGNESIUM CALCIUM | SODIUM | SOLUBLE
NUMBER NUMBER | MATIER P K Mg Ca Na SALTS
1401 50456 Low Low Low Very High Low Good Good
NITRATE | pH | C.E.C | SULFUR | ZINC MANGANESE IRON COFPER | BORON | EXCESS SOIL
NO3-N S504-5 Zn Mn Fe Cu B LIME TEXTURE
Very Low | 6.4 Low Low Good Low Good Fair Low Good Sandy
loam
Soil Classification:

The figures above indicate the soil sustaining your landscape (San Joaquin sandy loam) has some serious
problems. It is important to note that your soil can be amended to create a healthier more pest resistant
growing environment for your landscape using slow release organic fertilizers. The application of appropriate
organic fertilizers and amendments will yield a more balanced and fertile soil that will not have the nutrient
availability problems you are currently experiencing. The appropriate use of organic fertilizers stimulates
beneficial soil microorganisms to improve the soils condition, help your plants grow healthier, and improve

- - their ability to resist pests naturally. As a result, pest
;'_”:r"‘ ' Good Hieh Very damage and the need for costly (and potentially toxic)
ow Low Good High High pest control will decline.
arganic matter | _ IE'-fnil dsampit;a cnllrectid_ f?lr Ih::.sﬂa:lai?;is :.'.'e::f: t::l_u.l;i,r E_—E
phosphorus - inches deep. However it is helpful to know what is going

nn helnar thaoe lawveale whan craatine a cnil manaocsmrmant
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Discuss:
Soil classification 
Soil food web
Irrigation

Add the rest!


Low Salt WIN Fertilizers

Encourage soll life
* Diversity of foods => diversity of soil critters
« Add beneficial soil microbes
» Aerobic compost & compost tea
 \Worm castings & worm tea
« Organic fertilizer products

e Dr. Earth
e E.B. Stone Organics

* Espoma et S Cucanic
» Jobe’s Organic B ==
* Sustane

Living Resources Company: 916/726-5377: organiclandscape.com
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Try and find organic fertilizers sold in MD.


Supplement Biology

* Mycorrhizae

wiTnl RoeTrs

HC BIOPAL NroGEN

e NG

= ' MicRoBES
\"-';"I

Living Resources Company: 916/726-5377: organiclandscape.com



Apply Natural Soil Amendments
e Top-dress, Mulch (lncerporate) Y

e Earthworm Castings
e Nature’s fertilizer factories

« Compost
e Quality (no standards)
» Ask for analysis

e C:Nratio 10:1

e Humates
e Provides: OM, nutrients, soil microbes

* Always keep soll cove_red o S
 Hunk’s O’ Bark not soil amendment (“Aa®wness
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Carbon:Nitrogen (C:N) ratio. The C:N ratio decreases as compost becomes more mature or stable. Consequently, the C:N is sometimes used as an indicator oplant compost stability. However, for this ratio to be meaningful, you need to know the C:N ratio at the beginning and the end of the compost process. Ideally, the C:N should be approximately 30:1 at the beginning of the compost process. If the C:N ratio is low at the beginning of the compost process, a low C:N at the end of the process may not be a meaningful indicator of compost stability. Assuming the beginning C:N is approximately 30:1, the C:N of a moderately stable finished compost will be between 15:1 and 20:1. A very stable compost will have a C:N between 10:1 and 14:1 at the end of the composting process. A final C:N ratio above 20:1 may not readily release nitrogen. A final C:N of greater than or equal to 30:1 is thought to inhibit mineralization of nitrogen and may actually tie up nitrogen from the soil. Source http://www.calrecycle.ca.gov/organics/products/quality/Needs.htm 


Soil Biology & Root Zone

Healthy soil food web

Roots can move down

Living Resources Company: 916/726-5377: organiclandscape.com
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Got photo from Dr Ingham lecture pdf


What Is Organic

« USDA National Organic Program Gy

« National Organic Standards

o www.ams.usda.gov/nop/indexNet/htm

» OMRI: Organic Materials Review Institute (MK |

e US EPA & For Organic Production

Living Resources Company: 916/726-5377:. organiclandscape.com


Presenter
Presentation Notes
Find out if they have certification of organic fertilizers in MD


Resources

E[LHH]HL}

Teaming With Microbes

’\hLIUhLH

nlc(- refener’s Guide
m:hrSuHFdeeb

By Jeff Lowenfels & Wayne Lewis

Soil Biology Primer

www.solls.usda.gov/SQIl/concepts/soil _biology/biology.html

Dr. Elaine Ingham’s Soil Food Web

soilfoodweb.com ﬁfliyim‘i:,ffﬂ':ﬁ

Dirt The Movie """"? ;

. . b
dirtthemovie.org J“’t

LT TN s s
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Resources

Regular appearances

 KFBK Garden Show with Farmer Fred:
e 11:00a.m.to 1 p.m. EST
« 1/800/834-1530
o Get Growing with Farmer Fred:
e 1p.m.to3 p.m. EST
» 1/866-331-TALK
* Next appearance:
 December 6

* Available streaming & podcasts through

farmerfred.com
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Soil Gets No Respect

* You get your face rubbed in it

* Your name dragged through it

 You can be older than it 2 O1der than dirt?
4 ) I knew dirt when
e It's sold as commodity P e starock
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Picture; ftp://ftp-fc.sc.egov.usda.gov/NSSC/StateSoil_Profiles/ca_soil.pdf 
Calif. State soil: San Joaquin


A Healthy Soil Has Value

e Improves
 Nutrient availability
e Soll structure
* Plant health
* Pest resistance
e Transplant survival
e Drought tolerance
* Environmental quality
 Reduces inputs
o Water
* Fertilizer
 Pest management
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Picture; ftp://ftp-fc.sc.egov.usda.gov/NSSC/StateSoil_Profiles/ca_soil.pdf 
Calif. State soil: San Joaquin


A Passion For Soil

“Just walk quietly
through the
grasses and

contemplate the
complex and

Th

beautitul, yet TN TR
unseen, world rancis Hole SOA
Soils Professor Univ. of Wisconsin
beneath your feet.” American pedologist

Undisputed poet-laureate-of-soils
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Cherish Our Soil

We owe our lives to soll
Diverse complex ecosystem
Demands respect & care

Aldo Leopold A Sand County Almanac 1949

“Land, then, is not merely soll; it is a fountain of
energy flowing through a circuit of soils, plants,
and animals.”

* “We abuse land because we regard it as a
commodity belonging to us. When we see land as
a community to which we belong, we may begin
to use it with love and respect.”
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Picture; ftp://ftp-fc.sc.egov.usda.gov/NSSC/StateSoil_Profiles/ca_soil.pdf 
Calif. State soil: San Joaquin
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Picture; ftp://ftp-fc.sc.egov.usda.gov/NSSC/StateSoil_Profiles/ca_soil.pdf 
Calif. State soil: San Joaquin
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