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OVTLINE

e Who is the King Conservation District?

e A Brief History of Soil Conservation

e Soil Basics and Soil Health

e KCD Soil Testing Program & How to Collect a Soil Sample
e Understanding Soil Test Results

e Improving Soil Fertility



MISSION

Promote the sustainable
use of natural resources
through responsible
stewardship for both city
dwellers and rural

residents alike.



KCD ProscramMs

e Soil Nutrient Testing

e Native Plant Sale

e Education and Volunteer Programs

e Shoreline & Riparian Habitat Enhancement and Conservation Reserve Enhancement

e Forest Health and Wildfire Resiliency Programs

e Community Agriculture

e Farm Conservation Management, Agricultural Drainage and Equipment Rental Programs

e Grant Programs: Member Jurisdictions, Regional Food Systems and Landowner Incentives



SOIL CONSERVATION HISTORY



“THE NATION THAT DESTROYS
ITS SOIL DESTROYS ITSELFE.”

Franklin D. Roosevelt



SOILS BASICS



WHAT DOES
SoliL Do?
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SOIL TEXTURE

3 Basic Soil Sizes:
e Sand
e Largest particle size

e Least holding capacity of water or nutrients
per volume of soil

e Large pore space
o Silt
e Medium size particles
e Clay
e Particles are small and closely spaced
e Less pore space for air



SolL
OrGANIC




ORGANIC MATTER + S0IL
FAVNA

Nutrients available for plant uptake (manure, plant residue)


https://youtu.be/Mxp1nnrUG0Q

SolL HEALTH

Soil health is the capacity of soil to function as a
living ecosystem that sustains plants, animals, and
humans (USDA-NRCS, 2012)

Retain and cycle nutrients

Support plant growth

Sequester carbon

Allow infiltration and filtration of water
Suppress pest, disease and weeds
Detoxify chemicals

Support food, fiber and fuel

Provide habitat



SolIL HeEaLTH
PRACTICES

* Minimize disturbance
 Maximize biodiversity
e Maintain living roots
 Maximize soil cover






King Conservation District’s
SOIL NVTRIENT TESTING PROGRAM




HOW TO COLLECT A SOIL SAMPLE
)

For Samples taken in

September and October All samples 12
Established lawn and Pasture 4"
New lawn and pasture 6"
For samples taken any Gardens &
other time of year
Trees and shrubs 8"
Commercial crops 8"

Take thin slices of soil
approximately 2" thick.
It is easiest to take a
slice if you first remove
a v-shaped hole as
shown.



SUBMITTING SOIL SAMPLES TO KCD



VMNDERSTANDING
SolL TesT
RESVLTS




A TYPICAL TEST RESULTS PAGE




ORGANIC MATTER

Very High
High
Medium
Low B
B B
Very Low J . . . . —
Nitrogen | Phosphorus | Phosphorus | Potassium |Magnesium| Calcium Sodium Sulfur
Analyte Matter NOs-M | Weak Bray | NaHCO4-P K Mg Ca Ma 3053
Yo ppm ppm ppm pRmM ppm ppm pEm PR
Results 6.0 4 26 36 36 a1 247 13 6




ORGANIC MATTER

Less than 2 Any Add organic matter

Below 5 but above 2 Under 20 Add high quality organic matter
Below 5 but above 2 Over 20 Maintain organic matter

Above 5 Under 20 Promote biological activity
Above 5 Over 20 Don’t add

If you have high organic matter levels:

e No additional organic matter is needed Photo credit AGRIVI https://www.agrivi.com/blog/plant-residue-management/

e Encourage decomposition of existing organic material

e Ensure microbial populations are present in soil (to break up OM)
e Add small amounts of compost (15-25 lbs per 100 sq. ft.)
e Apply soil inoculant (beneficial bacteria)

e Monitor nitrogen levels


https://www.agrivi.com/blog/plant-residue-management/
https://www.agrivi.com/blog/plant-residue-management/
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NITROGEN

Nitrogen Level

Very High
R = Under 10
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Medum [ | Very Low
N [ |
Low N [ | -
o B = N =210
Verylow s . _— ! . - - — Low
Organic | Nrtrogen |Phosphorus|Phosphorus| Potassium |Magnesium| Calcium Sodium Sulfur
Analyte Matter MOs-M | Weak Bray | NaHCO5-P K Mg Ca Ma F0-3
% ppm ppm ppm ppm pem ppm PR ppm 20-30
Results 6.0 4 26 36 36 a1 247 13 6 Medium
~~~~~ e 30-40
Soil Fertility Guidelines High
cropr: VEGETABLES RATE: |b/1000 sq ft g
Dolomite Lime Gypsum | Elemental Phosphate | Potash  |Magnesium|  Sulfur Finc Manganeze Iron Copper Boron
100 score | 100 zcore Sulfur Pa0s k.0 Mg 50,5 Zn Mn Fe Cu B
210 2.0 6.0 0.6




PHOSPHORVS

Phosphorus Level

Very High
Hgh  HH
[ | Under 10
Medum Very, Very Low
n
Low N -
I - B = N
—1 — _ _ — — — 10-20
Organic | Nrtrogen |Phosphorus|Phosphorus| Potassium |Magnesium| Calcium Sodium Sulfur _
Analyte | Matter | NO;N | Weak Bray | NaHCOP | K Mg Ca Na S0,-S Medium
% ppm ppm ppm ppm ppm ppm ppm ppm
Results 6.0 4 26 36 36 a1 247 13 6
20-30
High
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Soil Fertility Guidelines

crop: VEGETABLES RATE: |b/1000 sq ft

Dolomite Lime Gypsum | Elemental Potash |Magnesium|  Sulfur Zinc Manganese [ron Copper Boron
100 score | 100 score Sulfur K0 Mg 505 Zn Mn Fe Cu B
210 6.0 06




POTASSIVUM

Very High
Hgh  HH
N —
Medium || |
N [ |
Low N [ | -
oy T wm B - B
Organic | Nrtrogen |Phosphorus|Phosphorus| Potassium |Magnesium| Calcium Sodium Sulfur
Analyte Matter MOs-M | Weak Bray | NaHCO5-P K Mg Ca Ma F0-3
% ppm ppm ppm ppm ppm ppm ppm ppm
Results 6.0 4 26 36 36 a1 247 13 6
Soil Fertility Guidelines
cropr: VEGETABLES RATE: |b/1000 sq ft
Dolomite Lime Gypsum | Elemental | Nitrogen Sulfur Finc Manganeze Iron Copper Boron
100 score | 100 zcore Sulfur N 50,5 Zn Mn Fe Cu B
210 3.1 0.6

Potassium Level

100 or Less
Very Low

100-150
Low




MACRONVTRIENTS

Nitrogen (N) Phosphorus (P) Potassium (K)

Plays vital role in plant Plays key role in vast array of
reproduction physiological process

Legumes can fix atmospheric
nitrogen

Nitrate can leach through soill
and ammonium nitrogen can be
lost to the atmosphere

Critical for plant growth

Least mobile macronutrient
(generally doesn’t leach)

Also called Potash

Loss through soil erosion

Photo credit: http://mtmorrisorganic.com



http://mtmorrisorganic.com/

CALCIVM, MAGNESIVM AND SULFUR

Very High
High H
[ | —
Medium [ ] [ ]
[ | |
Low [ | || ||
veytow B pm =
Organic | Nitrogen |Phosphorus | Phosphorus | Potassium [Magnesium| Calcium Sodium
Analyte Matter MOs-M | Weak Bray | NaHCO5-P K Mg Ca Ma 305
% ppm ppm ppm ppm ppm ppm ppm ppm
Results 6.0 4 26 36 36 81 47 13 6
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Soil Fertility Guidelines

crop: VEGETABLES RATE: |b/1000 sq ft

Dolomite Lime Gypsum | Elemental | Mitrogen | Phosphate| Potazh
100 score | 100 score Sulfur N Pa0s K20

210 3.1 2.0 6.0

Zinc Manganeze Iron Copper Boron
Zn Mn Fe Cu B




SECONDARY NUTRIENTS:
CALCIVM, MAGNESIVM, SULEUR

Calcium plays a Magnesium plays Sulfur is common
key role in plant a critical role in component in protein
cell walls photosynthesis development



SoliL PH

ACIDIC BASIC
- INCREASING NEED FOR LIME
BufferpH: 6.0
Soil Fertility Guidelines
crop: VEGETABLES RATE: |b/1000 sq ft
Lime Gypsum | Elemental | Mitrogen | Phosphate| Potash |Magnesium|  Sulfur Zinc Manganese [ron Copper Boron
100 score W00 score Sulfur N Fa0s K0 Mg 505 Zn Mn Fe Cu B
3.1 2.0 6.0 06




SoIL CHEMISTRY PH

Soil pH Plant Growth

>8.3 Too Alkaline for most plants

7.2

6.8 to 7.2 — near neutral
6.0 to 7.5 — acceptable for most
plants

Too acid for most plants

Source: Colorado State University — CMG Garden Notes #222



MICRONVTRIENTS (TRACE ELEMENTS)

(Iron, Manganese, Boron, Chloride, Zinc, Copper)

e Not needed in large quantities

e Crucial for plant growth

e Plant tissue analysis is more reliable than solil testing for identifying
micronutrient problems.

e Organic matter (like composted manure, cover crops) can be a good
source of micronutrients

*Micronutrient analysis is not included in basic soil analysis package



CATION EXCHANGE CaPaciTY (C.E.C.)




C.E.C. AND SolL
CHARACTERISTICS



IMPROVING SOIL
FERTILITY VsING
SOIL NVTRIENT
TESTS




HOw T6 VsE FERTILITY GUIDELINES

1 1 1 1 If results in Ibs/acre,
then Divide by 43.56 to

get lbs per 1000 sq feet




HOW TO READ A FERTILIZER LABEL

Most fertilizers have 3 numbers
on the front label, separated by dashes

10-10-10
50Ib bag (10% of each=0.10 of total weight)
5lbs nitrogen, phosphate and potash

18-18-18
50Ib bag of fertilizer (0.18 x 50)
How much N, P, K'is in the bag?



DeTERMINE HOW Much Yov NEED

Nitrogen recommendation: 3.1lbs per 1000 sq. ft. (If results are in acres
divide by 43.56 to get per 1000 sq ft). Now what?

Step 1: How big is your garden area?
100 sq ft.



DeTERMINE HOW Much Yov NEED

Now what?
Step 2: Pick your supplement
example: blood meal= 13-0-0
S0, this blood meal contains 13%

Nitrogen and no other nutrients.



DeTERMINE HOW Much Yov NEED

Nitrogen recommendation: 3.1lbs per 1000 sq. ft.
Now what?

Step 3: Calculate fertilizer weight needed:



ADDITIONAL HELP FOR FIGURING OVT
CORRECT APPLICATIONS

Great websites available for help:
Example:

Contact your local conservation district or garden center

rtilizer Conversion Table

Pounds of Product

Fertilzer Analysis Per 1,000 sf (1) per acre (2)
10-6-4 10.00 435
14-1-11 7.15 il
16-4-8 6.25 272
18-24-12 w/SCU 5255 242
19-0-19 w/MESA 5.25 230
20-0-5 w/MESA 5.00 218
21-0-0 4.80 208
24-4-6 w/MESA 4.20 182
26-4-18 w/SCU 3.85 168
29-3-5 w/ SCU 3.45 150
32-0-6 w/Meth-X 3.15 136
34-3-11 w/SCU 2.95 128
39-0-0 (SCU) 2.60 112
46-0-0 (urea) 2.20 35

(1) Amount of product needed to apply 1 pound of nitrogen per thousand square feet.

(2) Amount of product needed to apply 43.5 pounds of nitrogen per acre. To determine the amount of product needed to
deliver 1 pound of nitrogen per thousand square feet, divide 100 by the first number in the fertilizer ratio. For example,
for 16-4-8 fertilizer, divide 100 by 16. The result is 6.25 pounds of preduct per thousand square feet.


http://newsomseed.com/usefulinformation.html

VSING COMPOST AS A FERTILIZER:

o Caution- Not all compost is created equal
N, P and K are all present, but their levels can vary.
* Proper compost management is important in preserving N

« Compost should be applied as close as possible to the time
crops need them

* Do not apply before rain events

* Be careful when applying raw manure to fresh vegetable crops
because of possible food safety risks



KCD MaANVRE MAaTCH

https://kingcd.org/manurematch/

e Landowners looking for
bedding and preferences

e Livestock owners with free
surplus manure


https://kingcd.org/manurematch/

DOLOMITE + LIME (wcreasine pH LEVELS)

Increase soil pH and supplement for Magnesium and Calcium
Two Common Types of Liming Agents:
* Dolomite: Apply if soil is low in both magnesium and calcium

e Lime (agricultural lime): Apply to supplement for calcium


https://kingcd.org/tools-resources/rhino-limer-drop-spreader/
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COVER CROPS

Grasses, legumes, and forbs planted for seasonal cover

 Reduces erosion from wind and water

* |Increases soil organic matter

« Captures & recycles nutrients in soil profile
* Promotes nitrogen fixation

e Increases biodiversity

e Suppresses weeds

 Manages soil moisture

 Minimizes and reduces soil compaction



TAKE-HOME THOVGHTS

e Organic matter

e Nitrogen

o pH

e You don’t have to fix
everything at once!



THANK YOV 4+ QUESTIONS?

Jay Mirro

425-773-8097 (C)
425-282-1900 (O)
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