o, ""@arbon cycle

HU+2

29

idly=3uy

surface
ocean (1,000)

microbial respiration ; fasi respiration &
& decomposition olazptil decomposition
soil carbon (2,300)

ocean sediments

deep
ocean (37,000)

fossil carbon (10,000)

reactive sediments (6,000)

S [Elemental Sulfur)

or Polysolphides Desimilative
reduction

photosyn C bacteria Ox ﬁ?@
green and purple H.S (Hydrogen Suffide)

2

Assimiiative
Reduction

Atmospheric Nitrogen (N_)

Desimilatiy
Reduction

Oxidaton

Nitrogen-fixing
bacteria living In =
legume root nodules Nitrates(NO, )

Decomposers
(aerobic ang ansensbic

bacteria and fung!) Nnﬁfylng fungi, prokaryotes & Su Ifu r
Ammenification Nitrification bacteria \/ plants
O e L mm cycle

Nitrogen-fixing
soil bacteria Nitrifying bacteria



file:///%5C%5Clocalhost%5Cupload.wikimedia.org%5Cwikipedia%5Ccommons%5Cf%5Cfe%5CNitrogen_Cycle.svg
file:///%5C%5Clocalhost%5Cupload.wikimedia.org%5Cwikipedia%5Ccommons%5Cf%5Cfe%5CNitrogen_Cycle.svg

Sample: 'NEWVS' Simply Soil
Testing

Customer: Roy Farrow Date receved: oa/sny
11918 Nevers Rd Report date. oazany
Snohomesh, WA 98290 Sample reference # 01937

Plant code; 01 - Vegetadie Garden
Organic Fertilizers:  Yes Tests requested: Basic, Orght, B, S, Zn, Mn, Cu, Fe
Nutrient Level Low Medium High V High Result
Nitrogen (nitrata-N) 14 ppm - Low
Phospharus (P) 147 ppm Very High
Potassium (K) 434 ppm Very Hgh
Calcium (Ca) 1152 ppm - E— High
Magnesium (Mg} 198 ppm High
Boron (B) 0.7 ppm High
Sulfur (S as S04) 54 ppm — Medium
Organic Matter S8 9 | - Meadium
Micronutrients
Zine 3.0 pom 0.5- 1.0 ppm Very High
Manganese 4.1 ppm 0.7 - 1.4 ppm Very High
Copper 1.2 pom 0.3-0.6 ppm Very High
lron 2706 pom 25-50ppm Very High
Current pH =5.28 (too acidic) Lime Recommendation

54 |bs /1000 sgft (1.2 1ons | acre)

Alkaling Mix the above quantdy of ag lime with the top 6 Inches of
d 4 e - o ° soll. See the following pages for more detalls
—
Optimal pH range: 6.0-7.0

Nutrient Weight / 1000 sq ft Nutrient Weight / 1000 sq ft
Nitrogen 23 Ibs (100 loslacre) Bocon (B) none raguired
P {as phosphate) none required SuMur (S) 8oz (2.5 Ibs as gypsum)
K {as potash) none requwed Iron (Fe) none requred
Calcium none regquired Manganese (Mn) none requred
Magnesium none required Copper {Cu) none required

Zinc (Zn) none raquired

N-P-K Fertilizer Options

A fertilizer with N, P and K in the proportions 20:0:0 is recommended (11 Ibs/1000 sq ft). Phosphorus and
potassium are already present at high levels. Only a standard annual application of nitrogen is recommended.
Below are some organic nitrogen-containing fertilizer options. along with the quantity needed.

Blood meal - 19 |bs/1000sf

Scott's Organic Choice - 21 Ibs/1000sf
Feather meal - 21 lbs/1000sf

Organic urea - 5.0 tbs/1000sf
Milorganite - 38 |bs/1000sf

Lafayette Rd, Burlington, WA 98233 Email: service@simplysoiltesting.com




orticulture = growing plants for Research,
Conservation and Enjoyment

Silviculture = growing trees for wood products

Floriculture = growing perennials and annuals for cut flowers



Justus Von Liebig

1803-1873
Father of Agrochemical Science

Law of the Minimum |7« = ¢ "

Plant growth is limited by
the least abundant nutrient
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e slow poisoning of the life of the soil by artificial manure
s one of the greatest calamities which has befallen
agriculture and mankind.”

Sir Albert Howard

1873-1947
Father of Organic Gardening

“The essence of humus manufacture is first to
provide the organisms with the correct raw
material and then to ensure that they have
suitable working conditions.”




ir Albert Howard’s Law of Return

Recycle all plant and
animal wastes to the soil
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Current levels of agricultural production depend on cheap oi
but this dependence needs to decline to avoid food shortages
and higher prices in the future.”

“Integrating crop rotation, livestock production and zero-tillage

in the Brazilian Cerrado resulted in sustainable grain and meat production
on the same lands using less fertilizer and herbicides and without
requiring further deforestation (in addition to less soil erosion,

improved soil biological activity and nutrient recycling and lower
greenhouse gas emissions)”

https://na.unep.net/geas/getUNEPPageWithArticleIDScript.php?article_id=81







Sample: 'NEWVS' Simply Soil
Testing

Customer: Roy Farrow Date recewved
11918 Nevers Rd Report date
Snohomesh, WA 98290 Sample

rence # 01937

Plant code; 01 - Vegetadle Garden
Organic Fertilizers:  Yes Tests requested Bassc, Orght, B, S, Zn, Mn, Cu, Fe ° e
A startin oint
Nutrient Level Low Medium High V High Result
Nitrogen (nitrata-N) 14 pom A E— Low
Phospharus (P) 147 ppm Very High
Potassium (K) 434 ppm Very High a S We I I a S
Calcium (Ca) 1152 ppm - High
Magnesium (Mg} 198 ppm High
Boron (B) 0.7 ppm  — High
Sulfur (8 as S04 5.4 ppm -TEEEEEEEE— Medium
Organic Matter §.8 % | -T— Madium a p rog re S S re p O rt
Micronutrients
Zinc 3.0 pom 0.5-1.0 ppm Very High
Manganese 4.1 ppm 0.7 - 1.4 pom Very High
Copper 1.2 ppm 0.3-0.6 ppm Very High
Iron 2706 ppm 25-50ppm Very High

pH and Lime Requirements

Current pH =5.28 (too acidic) Lime Recommendation
54 1bs /1000sqft (1.21ons ! acre)

— Alkalina Mix the above quantity of ag lime with the top 6 Inches of
3 4 & 6 7 a ° soll. Sea the following pages for more detalls
—

Optimal pH range: 6.0-7.0

Fertilizer Recommendations

Nutrient Weight / 1000 sq ft Nutrient Weight / 1000 sq ft
Nitrogen 23 |bs (100 os/acre) Bocon (B) none raquired
P {as phosphate) none required SuMur (S) 8oz (2.5 |bs as gypsum)
K {as potash) none requyed Iron (Fe) none requred
Calcium none required Manganese (Mn) none required
Magnesium none reguired Copper {Cu) none required

Zinc (Zn) none raquired

N-P-K Fertilizer Options

A fertilizer with N, P and K in the proportions 20:0:0 is recommended (11 Ibs/1000 sq ft). Phosphorus and
potassium are already present at high levels. Only a standard annual application of nitrogen is recommended.
Below are some organic nitrogen-containing fertilizer options, along with tha quantity needed.

Blood meal - 18 |bs/1000sf

Scott's Organic Choice - 21 Ibs/1000sf
Feather meal - 21 |bs/1000sf

Organic urea - 5.0 Ibs/1000sf
Milorganite - 38 |bs/1000sf

20312 Lafaystte Rd, Burlington, WA 98233 Email: service@simplysoiltesting.com




Sample: 'NEWVS'

Roy Farrow
11918 Nevers Rd
Snohomesh, WA 98290

TR b
oaizeny
Sample reference # 01937

Piant code; 01 - Vegetable Garden
Tests requested: Basic, Orght, B, S, Zn, Mn, Cu, Fe

Organic Fertilizers: Yes

RESULTS

Nutrient Level

Nitrogen (nitrata-N) 14 ppm - EE— Low
Phosphaorus (P) 147 pom Very High
Potassium (K) 434 ppm Very High
Calclum (Ca) 1152 ppm - EE— High
Magnesium (Mg} 198 ppm High
Boron (B) 0.7 ppm EEE— High
Sulfur (8 as S04 5.4 ppm - TEEEE— Medium
Organic Matter 58 - Madium
Critical Range Result

2Zinc 3.0 pom 0.5-1.0 ppm Very High

Manganese 4.1 ppm 0.7 - 1.4 pom Very High

Copper 1.2 pom 0.3-0.6 ppm Very High

Iron 270.6 ppm 25-50ppm Very High

pH and Lime Requirements

Current pH =5.28 (too acidic)

PR Hkaline

3 4 6 o 7 2

Lime Recommendation
54 |bs /1000 s8qft (1.2 tons ! acra)
Mix the above quantity of ag lime with the top 6 Inches of
soll. Sea the following pages for more detalls
—

Optimal pH range: 6.0-7.0

Fertilizer Recommendations

Nutrient Weight / 1000 sq ft Nutrient Weight / 1000 sq ft
Nitrogen 23 |bs (100 losiacre) Bocon (B) none raguired
P {as phosphate) none required SuMur (S) 8oz (2.5]bs as gypsum)

K {as potash) none requwed lron (Fe)
Calcium none reéquired Manganese (Mn) none required
none reguired Copper {Cu) none required

Zine (Zn) none raquired

none requred
Magnesium

N-P-K Fertilizer Options

A fertilizer with N, P and K in the proportions 20:0:0 is recommended (11 Ibs/1000 sq ft). Phosphorus and
potassium are already present at high levels. Only a standard annual application of nitrogen s recommendad.
Below are some organic nitrogen-containing fertilizer options. along with the quantity needed.

Blood meal - 19 |bs/1000sf

Scott's Organic Choice - 21 Ibs/1000sf
Feather meal - 21 |1bs/1000sf

Organic urea - 5.0 ths/1000sf
Milorganite - 38 |bs/1000sf

ﬂm‘z Lafayette Rd, Burlington, WA 98233 Email: service@simplysoiltesting.com

Sample ID
Requested Tests

arden Descriptio

Fertilizer and lime (pH)
recommendations are tailored
to the type of plants to be grown.



copper and zinc

molybdenum

pH influences
plant growth
indirectly
through its
effects on the
solubility of
ions and the
activity of
microorganisms



Potential Soil/Plant
Problems

©
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Common Plant
Symptoms

Decreasing Microbial Activity




SDA pH Classification

pH range
Ultra acid 1.8 - 3.4 Toxic to most plants
Extremely acid 3.5-4.4 Restrictive to most plants
Slightly acid 6.1 - 6.5 Best nutrient availability for most plants
Neutral 6.6 - 7.3
Slightly alkaline 7.4-7.8 Alkaline-tolerant plants
Moderately alkaline 7.9-8.4
Strongly alkaline 8.5-9.0 Restrictive to most plants

Very strongly alkaline 9.1 -11.0 Toxic to most plants

Humus (compost) buffers pH towards optimal 6.3 to 6.8




CO,, the source
of carbon for
Photosynthesis,
diffuses into
leaves from the
air through
stomata.

Roots absorb
-O and minerals
m the soil.

Elements Required by Plants

Base Elements Macronutrients

Micronutrient

Oxygen (O)
Hydrogen (H)
Carbon (C)

Through
stomata, leaves
expel H,0 and
0..

Roots take in

0, and expel

CO,. The plant
uses O, for cellular
respiration but is

a net O, producer.

Nitrogen (N)
Phosphorus (P)
Potassium (K)
Calcium (Ca)
Magnesium (Mg)
Sulfur (S)

Plants get base elements from
the air. All other nutrients come

from the soil.

image: extension.missouri.edu

Boron (B)
Chlorine (ClI)
Cobalt (Co)
Copper (Cu)
Iron (Fe)
Manganese (Mn)
Molybdenum (Mo)
Zinc (Zn)




Sample: 'NEWVS'

Analytical Simply Soil
Results Testing

01 - Vegetadle Garden

s Bassc, Orght, B, S, Zn, Mn, Cu, Fe
P e "
RESULTS INTERPRETATION
utrient : Low Medium High V High Ba
Nitrogen (nitrata-N) 14 ppm ow

Customer: Roy Farrow oatsn Ty
11918 Nevers Rd oazen’y
Snohomesh, WA 98290 Sample reference # 01937

Plant code.
Tests requested

Phospharus (P) 147 ppm Very High
Potassium (K) 434 ppm Very High
Calclum (Ca) 1152 ppm High
Magnesium (Mg} 198 ppm High
Boron (B) 0.7 pom High
Sulfur (8 as S04 5.4 ppm Medium
Organic Matter 58 % Meadium

Critical Range Result

ponutrients

Zinc .0 ppm 0.5-1.0 ppm Very High
Manganese 4.1 ppm 0.7 - 1.4 pom Very High
Copper 1.2 ppm 0.3-0.6 ppm Very High
Iron 2706 ppm 25-50ppm Very High

pH and Lime Requirements

Current pH =5.28 (too acidic)

P Akaline

4 6 @ 7 2

Lime Recommendation

54 1bs /1000sqft (1.21ons ! acre)

Mix the above quantity of ag lime with the top 6 Inches of
soll. Sea the following pages for more detalls

—

Optimal pH range: 6.0-7.0

Fertilizer Recommendations

Nutrient Weight / 1000 sq ft
Nitrogen 23 |bs (100 os/acre)
P (as phosphate) none required
K {as potash) none requyed
Calcium none reguared
none regquired

Nutrient Weight / 1000 sq ft
Bocon (B) none raquired

SuMur (S) 8oz (2.5 |bs as gypsum)
Iron (Fe) none requred
Manganese (Mn) none requred

Copper {Cu)
Zine (Zn)

Magnesium none requred

none réquired

N-P-K Fertilizer Options

A fertilizer with N, P and K in the proportions 20:0:0 is recommended (11 Ibs/1000 sq ft). Phosphorus and
potassium are already present at high levels. Only a standard annual application of nitrogen s recommended.
Below are some organic nitrogen-containing fertilizer options, along with tha quantity needed.

Blood meal - 18 |bs/1000sf

Scott's Organic Choice - 21 Ibs/1000sf
Feather meal - 21 |bs/1000sf

Organic urea - 5.0 Ibs/1000sf
Milorganite - 38 |bs/1000sf

20312 Lafaystte Rd, Burlington, WA 98233 Email: service@simplysoiltesting.com

Levels of macronutrients followed
by a graphical interpretation of
required levels based on the type
of plant indicated by customer.

Note: Nitrogen is sometimes
excluded from basic nutrient tests
due to a high degree of fluctuation.

Also, commonly, nitrogen is only
measured in the form of nitrate.




Sample: 'NEWVS'

Analytical
Results

Customer: Roy Farrow Date recewved oatsn Ty
11918 Nevers Rd Report date oazen’y

Snohomesh, WA 98290 Sample reference # 01937
Plant code; 01 - Vegetadle Garden
Organic Fertilizers:  Yes Tests requested Bassc, Orght, B, S, Zn, Mn, Cu, Fe

RESULTS INTERPRETATION

Nutrient Level Low Medium High V High Result
Nitrogen (nitrata-N) 14 pom A E— Low
Phospharus (P) 147 pom Very High
Potassium (K) 434 ppm Very High
Calclum (Ca) 1152 ppm - High

198 ppm
Boron (B) Gl pom Hig
Sulfur (S as SO4) Medium
Organic Matter R Meadium
Micronutrients

3.0 pom 0.5-1.0 ppm Very High
. 4.1 ppm 0.7 - 1.4 pom Very High
Copper 1.2 pom 0.3-0.6 ppm Vecy High
Iron 270.6 ppm 25-50ppm Very High

pH and Lime Requirements

Current pH =5.28 (too acidic)

P S— Akaline

4 6 @ 7 2

Lime Recommendation

54 1bs /1000s8qft (1.2tons ! acre)

Mix the above quantity of ag lime with the top 6 Inches of
soll. Sea the following pages for more detalls

—

Optimal pH range: 6.0-7.0

Fertilizer Recommendations

Nutrient Weight / 1000 sq ft Nutrient Weight / 1000 sq ft
Nitrogen 23 |bs (100 os/acre) Bocon (B) none raquired
P {as phosphate) none required SuMur (S) 8oz (2.5 |bs as gypsum)
K {as potash) none requyed Iron (Fe) none requred
Calcium none required Manganese (Mn) none required
Magnesium none reguired Copper {Cu) none required

Zinc (Zn) none raquired

N-P-K Fertilizer Options

A fertilizer with N, P and K in the proportions 20:0:0 is recommended (11 Ibs/1000 sq ft). Phosphorus and
potassium are already present at high levels. Only a standard annual application of nitrogen is recommended.
Below are some organic nitrogen-containing fertilizer options, along with tha quantity needed.

Blood meal - 18 |bs/1000sf

Scott's Organic Choice - 21 Ibs/1000sf
Feather meal - 21 |bs/1000sf

Organic urea - 5.0 Ibs/1000sf
Milorganite - 38 |bs/1000sf

Simply Soil
Testing

20312 Lafaystte Rd, Burlington, WA 98233 Email: service@simplysoiltesting.com

Organic matter improves
soil texture, increases water and
cation holding capacity and
serves as a reservoir of many
nutrients.

The ideal percentage of organic
matter in soil is debatable and
depends on the type of plant
material.



Analytical
Results

Customer:

Organic Fertilizers:

Sample: 'NEWVS'

Roy Farrow
11918 Nevers Rd

Snohomesh, WA 98290

Yes

Date recewved
Report date

Plant code.
Tests requested

Sample reference #

Simply Soil
Testing
oatsn Ty

oazen’y

01937

01 - Vegetadle Garden

Bassc, Orght, B, S, Zn, Mn, Cu, Fe

RESULTS INTERPRETATION

Nutrient Level Low Medium High V High Result
Nitrogen (nitrata-N) 14 pom A E— Low
Phospharus (P) 147 ppm Very High
Potassium (K) 434 ppm Very High
Calcium (Ca) 1152 ppm - Higt
Magnesium (Mg} 198 ppm

Boron (B) 0.7 ppm  — ah
Sulfur (S as SO4) Medium
Organic Meadium

micronutrients Critical Rang Result

Zinc 3.0 pom 0.5-1.0 ppm Very High
Manganese 4.1 ppm 0.7 - 1.4 pom Very High
Copper 1.2 ppm 0.3-0.6 ppm Very High
Iron 2706 ppm 25-50ppm Very High

g'Recommendation

54 |bs /1000sqft (1.21ons /! acre)

Mix the above quantity of ag lime with the top 6 Inches of
soll. Sea the following pages for more detalls

Alkalina

4 o 7 2
—

Optimal pH range: 6.0-7.0

Fertilizer Recommendations

Nutrient Weight / 1000 sq ft Nutrient Weight / 1000 sq ft
Nitrogen 23 |bs (100 os/acre) Bocon (B) none raquired

P {as phosphate) none required SuMur (S) 8oz (2.5 |bs as gypsum)
K {as potash) none requyed Iron (Fe) none requred

Calcium
Magnesium

none reguaraed
none regquired

Manganese (Mn)
Copper {Cu)
Zine (Zn)

none regquwred

none required

none required

N-P-K Fertilizer Options

A fertilizer with N, P and K in the proportions 20:0:0 is recommended (11 Ibs/1000 sq ft). Phosphorus and
potassium are already present at high levels. Only a standard annual application of nitrogen is recommended.
Below are some organic nitrogen-containing fertilizer options. along with the quantity needed.

Blood meal - 18 |bs/1000sf

Scott's Organic Choice - 21 Ibs/1000sf
Feather meal - 21 |bs/1000sf

Organic urea - 5.0 Ibs/1000sf
Milorganite - 38 |bs/1000sf

20312 Lafaystte Rd, Burlington, WA 98233 Email: service@simplysoiltesting.com

Caution:
Micronutrients are rarely deficient and
the range between deficient and toxic
can be very small.

Cultural conditions such as
water-logged soils or extremes of
pH are more often the cause of
chlorosis in plants rather than a
deficiency in the soil.



Analytical Sample: 'NEWVS' Simply Soil
Results Testing

Customer: Roy Farrgw Date recewved
11918 ars Rd =1 .

I T
Plant code; 01 - Vegetadle Garden
Organic Fertilizers: Tests requested Bassc, Orght, B, S, Zn, Mn, Cu, Fe
INTERPRETATION
Level Low Medium High V High Result

Nitrogen (nitrata-N) 14 ppm T Low
Phospharus (P) 147 ppm Very High
Potassium (K) 434 ppm Very High
Calclum (Ca) 1152 ppm - High
Magnesium (Mg} 198 ppm High
Boron (B) 0.7 ppm  — High
Sulfur (8 as S04 54 ppm TEEEEEEE— Medium
Organic Matter §.8 % | -T— Madium
Critical Range Result

Zinc 3.0 pom 0.5-1.0 ppm Very High

Manganese 4.1 ppm 0.7 - 1.4 pom Very High

Copper 1.2 ppm 0.3-0.6 ppm Very High

Iron 2706 ppm 25-50ppm Very High

Current pH =5.28 (too acidic) Recommendation

2 lons [ acre)

Alkalina Mix the above qual
a o soll. See the following pag

Optimal pH range: 6.0-7.0

Fertilizer Recommendations

Nutrient Weight / 1000 sq ft Nutrient Weight / 1000 sq ft

Nitrogen 23 |bs (100 os/acre) Bocon (B) none raquired
P {as phosphate) none required SuMur (S) 8oz (2.5 |bs as gypsum)
K {as potash) none requyed Iron (Fe) none requred
Calcium none required Manganese (Mn) none required
Magnesium none reguired Copper {Cu) none required
Zinc (Zn) none raquired

N-P-K Fertilizer Options
A fertilizer with N, P and K in the proportions 20:0:0 is recommended (11 Ibs/1000 sq ft). Phosphorus and

potassium are already present at high levels. Only a standard annual application of nitrogen is recommended.
Below are some organic nitrogen-containing fertilizer options, along with tha quantity needed.

Blood meal - 18 |bs/1000sf
Scott's Organic Choice - 21 Ibs/1000sf
Feather meal - 21 |bs/1000sf

Organic urea - 5.0 Ibs/1000sf
Milorganite - 38 |bs/1000sf

O Budinatan M SmT g R vice@simplysoiltesting.com

This lab offers fertilizer
recommendations in either
organic or inorganic options.

Caution: Fertilizer recommendations
need to be considered with regard
to factors such as season,
applications of lime, nearby water
feature, etc.

2.3 lbs N

=11 lbs NO;"

=19 lbs dried blood
= 21 lbs feather meal



Sample: 'NEWVS' Simply Soil

Testing

Definitions

The nutrient levels in the soil are classified into four categones: low, medium, high and very high.
Low: This means that the nutnent is definitely deficient.
Medium: (also called the "Critical Range”) — The nutrient may or may not be deficient depending

on various factors. There is also some disagreement among scientisis concemning the
minimum nutrient levals requirad by different plants.

High / Very High: The nutrient is definitely present in sufficient quantities. If the nutrient level is "Very
High", then there is probably enough of the nutrient already in the soil to last a few years

Specific nutrient level interpretations

Phosphorus The phosphorus level in the soil is sufficiant (currently 147 pgm ).

Potassium The potassium level in the seil

Nitrogen —=ofEn is very mobile in the soil and is readily leached out by rainwater. Nitregen leve
tend o fluctuate and test resulls are nol necessarily indicative of total nitrogen availability.
Nitrogen requirements are estimated based on specific plant requirements, the organic matier
level in the soil, and other factors. Nitrogen is generally applied every year, once in the
spring and sometimes again in mid season. *Please note that our nitrogen test only measures

2" nitrogen, nol "ammonium” nitrogen. This means that if ammonium sulfate or ure

was apphes “thic added nitrogen may not be reflected in the tes

Calcium The calcium leval in the soil is sufficient (currently 1152 ppm ).

Magnesium The magnesium level in the soil is sufficient (currently 198 ppm ).

Boron The boron level in the soil is sufficient {currently 0.7 ppm ).

Sulfur fiay be insufficient (currently 5.4 ppm T.

in soi can fluctuate rapidly which makes test interpretation difficult. Rain ca
sulfur from surface soil, and carry it to the sub-soil where it accumulates. Plants
shallow roots are more likely to be affected. Epsom salt or gypsum can be added to

the soil to correct a deficiency. Spread aboul 4 Ibs of Epsom salt or 2.5 Ibs of gypsum

Organic Matter The organic matier level in the soil is madium (5.8 % ). Organic matter is beneficial
for holding moisture and nufrients. Organic matter gradually releases many nutriants
into the soil as it decomposes, including nitrogen.

Micronutrients Sufficient: zinc (3.0 ppm}, manganesa (4.1 ppm), copper (1.2 ppm), iron (270.6 ppm}
Deficient: nonsa

The soil is too acidic for a vegetable garden (pH = 5.28). The amount of lime required

to raise the pH depends on the depth of tilage and the type of ime used. The balow
recommendations are based on lime with a CCE (calcium carbonate equivalent) of 100%
If using lime with a CCE of 75%, increase amounts by 33%. For surface application,
such as for existing lawns or fraes, do not apply more than 50 Ibs / 1000 sq it at one time.

pH and Lime

Rd, Burlington, WA 98233 Email: service@simplysoiltesting.com

“...Nitrogen levels tend to fluctua
and test results are not necessarily
indicative of total nitrogen
availability.”

“...sulfur levels in soil can fluctuate
rapidly which makes test
interpretation difficult.”



Soluble Salts

Summary

Tillage Depth fbs / 1000 sq fit

Surface appl. 18-24
6 inches 54
8 inches 71

Adde par cubic foot of soil: 1.7 oz
The amount of soluble salt is acceptabla (0.36 mS/cm ). Generally, the lower the
soluble salt. the belter.

- N g soil test results are satisfactory
Phosphorus =

Magnesium Bofon a— Iron
Manganese Copper Zine

Soluble =alts

g soil amendments are recommended

has not already been appliad this year, choose a nitrogen fertilizer from the options on

the first page or equivalent. Nitrogen should be applied annually as a standard practice

Apply lime to raise the soil pH to the 6.0 - 7.0 range. See the lable above for the

3. Optionally, app

“The scil contains sufficient potassium and phosphorus for the coming year. If nitroge

S0 gybsum (page 2).

ette Rd, Burlington. WA 98233 Email: service@simplysoiltesting.com

Soil soluble salt levels above 4 mS/c
is considered saline.

mS= milli Siemens an electrical
conductivity measurement

“Nitrogen should be applied
annually as a standard practice.

)




Sources of Salt

Deicing Compounds

Irrigation water ; @ Fertilizers

Weathered Minerals Soil Volume

Generally, 2 inches of proper
irrigation can leach 50% of salt
from the top 4 inches of soil.

Ground Water



o0l ¢« Common tests for
- =~ your soil include:

* Nutrient Content (Fertility)
 Salt Content (Salinity)

e Cation Exchange Capacity
* Soil Texture

* pH

* Organic Matter Content




IR = Additional tests available
=== for soils:

* Biological Activity

Heavy Metals —
* Pesticides <
* Hydrocarbons <«
* Irrigation Water Analysis
* Soil Particle Size

e Soilless Mix Analysis

e Water Holding Capacity
* Plant Tissue Analysis




Analytical

Lead (Pb)
Cadmium (Cd)

Arsenic (As)

Roy Farrow
11918 Nevers Rd R
Snohomssh, WA 98290 ple reference #
code;
Tests requested:

Heavy Metals Analysis
Measured level Typical levels Safe
in soit sample  in soil
12 ppm 3 -50 ppm
0.4 ppm 0.2-1.5ppm

0.4 ppm 0.1-10 ppm

Simply Soil

0811517

osfzzny

01937

01 - Vegetable Garden
Toxic Metals




oil chemistry and how it relates t
soil structure, texture and biology

Root A clay particle, which is negatively
o charged, binds cations.

<t Mineral cations
are released
into the soil
L ‘) solution.

CO; + HyO =~ H,CO3—>HCO4 + &)

The cations are exchanged for hydrogen ions obtained
from carbonic acid (H,COjz) or from the plant itself.

LIFE 8e, Figure 36.6 LIFE: THE SCTENCE OF BIOLOGY, Gty Eition © 2007 Svume Asscouien, . nd W 1. Fromean § Co




Gravitational wate

Field Capacity :

Permanent Wilting Point,

Plant Available Water ~




Micropores and
Macropores at
Field Capacity

. Soil Solution
Four States of Nutrients

1. Parent minerals (CaCO,, CaSO, Mica, Granite, etc.) [rocks]

2. Parent organics (sugars, proteins, lignins, etc.) [all things dead]
3. Dissolved ions in solution

. Exchangeable ions adsorbed onto particle surfaces




r (+) Cationsf

Adsorbed Onto Soil Particles

W\

Soil Solution
Leached Out
of Root Zone J b Absorbed By Plants

Anions (-)




The soil particle is like a bus. The seats are
he negative charges. All the seats must

drogen (H*) and Ammonium (NH,*)
hange” seats if the Ammonium ion wants

Cation Exchange C
(CEC, meq/110 q)

The Cation Exchange Capacity is a
measure of how many negatively
charged sites are available in a
particular soil.

ways be full with positively charged particles.

Soil solution




B  ———
Sand Silt Clay

1 Particle Fine Sand .2mm 1,000 Particles Silt .02mm 1,000,000 Particles Clay .002 mm
0.24mm Surface Area 2.4 mm Surface Area 24 mm’ Surface Area

- Fine sand 0.24m

Cation Exchange Capacity by soil type

= Silt 2.4mm?
Sand Less than 5 meq/100g
Silt 5 -10 meq/100g i Clay 24mm®
Clay 10 - 50 ish meq/100g

Compost/ humus up to 400 meq/100g




High organic matter content = resmm

HUMBER: 17-234-132

CLIENT NO: 4733

ML, - PR AN - LA

SEND TO:  KING RVATION DISTRICT SUBMITTED BY: ROY FARROW

1107 § RADY WAY STE 130 GROWER: WASHINGTOM PARK ARBORETUM
. WA 98057
Graphical Soil Analysis Report _ Percent
DATE OF REPORT: LABNO: 53917 SAMPLE ID: _ LBGVC pAGE: 1 R T
-Eﬂ"'th 100
Figh
—
—
—
—
— —
L 1§
E B = -
_— _— I _—
Phosphones| Potazsum [ Magnesiom| Cacum | Sodium Sulbr Zinc  |Margarese|  Imn Copper Bormor: Chlaride Potassium | Magnesum| Calcum | Sodium
MEHC0y-F K 1] L3 S0 £n M~ Fa 1] B Gl H % Mg % = Ma %
ppm pm =pm m EpT EpT EpT EpT pom
27 165 164 3.8 122 | 71.7 | 0.3
AVERAGE HIGH &2 BSE
| 62 || ]
ECs IMCREASHE BALIMTY e pH e |UCREASIE HEED PO LIME
— Buffer pH:  B.7
Soil Guide
CcRO®: TREES SHRUBS RATE:  Ib/ 1000 =q It NOTES:
] Lirnes Gypeum | Eememial | Miregan | Prosphale | Folash  |Magresiom]  Seller Zine Coppsr B
100 score | 100 score Sulfur ] PO K;0 Wy 505 In Cu B
50 0.8 3.0 0.6

INCORPORATE 3.0 ko 6.0 cubie yards/1,000 =q ft (one to two-inch layer) o
amendment wherse organic matter levels are rated as LOW (L") 1

MULCHING the surface to a depth of 2-4 inches will discourage e in
problem soils, and conserve moisture. Howewver, mohitor nitroge ngh CEC value
MATIHNTEMAMCE: Split the abowe amount over the year at a time ag

requirements. Choose a source that beat fits this combination.

ACIDIFICATION of high pH soils should improve soil environment. Compare different sources of acidifying
materials, but be aware that sulfate-sulfur (as shown on report) has WD acidifving power.

itrified/composted organie

mEEZon

i
am For lhe excdusve ind conSulenlial wes of s clisnts, sl may sol be epeodsced in whole or m pas, e sy oy selferenee be made o the work, e resull o e coempany in any sbveieng, .
e ilbanil phlaising var pras weilon foscdios.” The vichd of ary ouop o contrelked by reny Bt in sblitios wodilim, Whik lhes mamnnsdalion e bascd on Rﬂml m.
eapericace, they DO NOT OUARANTEE the schicvomenl of simitony pofommasce. © Copyegdil B A & L WESTERN LABGATORIES, [INC. ALLWESTERN




Low organic matter content iwe: mwman

HUMBER: 17-234-132

CLIENT NO: 4733

ML, - PR AN - LA

SEND TO:  KING RVATION DISTRICT SUBMITTED BY: ROY FARROW
1107 5 RADY WAY STE 130 GROWER: WASHINGTOMN PARK ARBORETUM
REMTES, WA 98057

Graphical Soil Analysis Report ~ Percent
Cation Saturation [computed)

DATE OF REPORT: LAB HO: 53021 SAMPLE I0:  MORP PAGE: 5
-Eﬂ"'th 100
FHigh
]
—
— —
— —
— —
. . — !
— _— _— _— -
Phosphones| Potazsum [ Magnesiom| Cacum | Sodium Sulbr Zinc  |Margarese|  Imn Copper Bormor: Chlaride Potassium | Magnesum| Calcum | Sodium
MEHC0y-F K 1] L3 K3 805 £n M~ Fa 1] B Gl H % Mg % = Ma %
ppm pm =pm ppm S — Spm =pT EpT EpT EpT EpT pom
14 55 o8 2.6 14.7 | 746 | 0.6
AVERAGE HIGH &2 BSE
| 65 || 1
ECs IMCREASHE BALIMTY i pH e |4CREASIE HEED PO LIME
ELT

Buffer pH: 7.4

cRo®:  COMIFERS RATE:  Ib/ 1000 =q It

Dezdomibe Lirr Gypeum | Eamental | Mimgan | Prasphale
100 score | 100 score Sulfur ] PO

10 1.7 1.0

Coppsr B
Cu B

Low CEC value

= For lhe excdusve ind conSlenlial wes of s clints, sl may sol be epeodsced in whole or m pas, e sy oy selferene be made o the work, e resull o e company in any sbveieng,
e ilbanil phaising vir pras weilon afoscdios.” The vichd of ary ouop o contrelbed by reny Bt in sblitios wodilim, Whik lhew mamnnsdalion e bascd on
eapericace, they DO NOT OUARANTEE the schicvomenl of simitory pofiormasce. © Copyegdil B A & L WESTERN LABGRATORIES, [INC. ALLWESTERN




Cation Exchange Capacity (CEC)

CEC is measured in
milliequivalents per 100 grams of soil (meq/100g)

1 meq/100g
=1 cmol/kg

= 6 x 10%! negative charges for positive ions
to adsorb to in 1 kg of soil

6,000,000,000,000,000,000,000




Plants make cations available by
flooding the rhizosphere with H* ions
simply by respiring CO, into the soil
solution.

air space

soil particle
CO, +H,0

root hair

water available
to plant

H,CO,

H*+ HCO;

root hair



Active Transport

membrane protein
Low Conc O ]{"‘ pumps

3
i er_rere

uwwu qu WHI
J

ATP  ADP + Pi







ransfer of insect-derived nitrogen to plants through an associatio
with endophytic, insect-parasitic Metarhizium.

Nitrogen fixed by
microbes

Soil insects obtain
plant or animal nitrogen

Metarhizium translocates insect nitrogen
to plants via endophytic association

S. W. Behie et al. Science 2012;336:1576-1577




Ectomycorrhizae
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enefits of Mycorrhizae

Stimulates photosynthesis

Facilitates uptake of immobile elements such as Phosphorus,
Nitrogen, Zinc, Copper, Cobalt, Molybdenum, Calcium,
Magnesium and Iron

Offers tolerance against a range of soil stresses like heavy
metal toxicity, salinity, drought, and high soil temperatures

Offers higher resistance to soil and root-borne pathogens

* Helps in soil stabilization

Translation: More productive and healthier plants
using less fertilizer and pesticides.




Functions of Root Exudates

sugars, proteins, enzymes, catalysts, amino acids,
microbial stimulants and repellants

1. Regulation of soil microbial community

2. Encourage beneficial symbiosis

3. Change physical and chemical properties of soil
4. Inhibit growth of competing plants

5. 5%-21% (40%) of all photosynthetically fixed

carbon transferred to the rhizosphere
through exudates
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Bioremediation of Petroleum Polluted Soils



The Soil Food Web
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metabolites from I
plants, animals and Bacteria
microbes.
First Second Third Fourth Fifth and higher
trophic level: trophic level: trophic level: trophic level: trophic levels:
Photosynthesizers Decomposers Shredders Higher level Higher level
Mutualists Predators predators predators
Pathogens, Parasites Grazers

Root-feeders




econd Trophic Level:

Decomposers, Pathogens, Parasites, Mutualists, Root Feeders



hird Trophic Level:

Shredders, Predators, Grazers

“These organisms do the work that a pack of dogs would do
if given free rein in a room filled with bones, shoes, and fuzzy balls.”
-David Montgomery, The Hidden Half of Nature




urth, Fifth Trophic Levels:

Predators



Nutrie Enter Into the‘Roa

Cations

eathering + Decomposition

Soil Huny Anio

Adsorbed Onto Soil Particles

W&

Soil Solution

Leached Out
f Root Zone Absorbed By Plants




The Soil Food Web
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hat Happens to Organic Soil Ammendment

« ~

Sugars, Proteins (Low Lignin, high N) Cell walls (High lignin, low N)
Decomposes quickly (months) Decomposes slowly (years)

\ /
— T

Active Fraction Slow Fraction Passive Fraction
Turnover 1-2 years Turnover 15-100 years Turnover 500-5000 years

E




“The essence of humus manufacture is first to
provide the organisms with the correct raw
material and then to ensure that they have
suitable working conditions.”

Sir Albert Howard

The Soil Food Web
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Soil Testing Resources

http://puyallup.wsu.edu/soilmgmt/Soils.html

http://www.kingcd.org/pro_far_soi.htm

http://www.growsmartgrowsafe.org/SoilAmend.aspx

Jeff Lowenfels




Soil Life Resources

Teaming with Microbes

Life in the Soil

The Hidden Half of Nature

Building Soil




University of Washington Botanic Gardens

ELISABETH C. MILLER LIBRARY

http://depts.washington.edu/hortlib/index.shtml

Gardening Answers Knowledgebase

Plant Answer Line 206-UW-PLANT
hortlib@uw.edu




@ D, Bacteria
@ Living root cap border cell
T3 27 Decaying root cap border cells

oV Organic compounds released by
A4 rhizodeposition

,.E Bulgarelli D, et al. 2013.

' Annu. Rev. Plant Biol. 64:807-38




Source

Natural

Volcanic gasses

Marine aerosols

Anthropogenic

Fossil fuel combustion
Automobiles
Fertilizers

Liming materials

Sewage Sludge




Element

Percentage by weight

Elements of Plants

Relative number of atoms

Nitrogen
Potassium
Calcium

Magnesium
Phosphorus

Sulfur
Chlorine
Boron
lron

Manganese

Zinc
Copper

Molybdenum

Cobalt

Cu
Mo
Co

1.5

1.0

0.5

0.2

0.2

0.1

0.01
0.0067
0.0067
0.003
0.001
0.0003
0.000003
<0.00000
1

1,000,000
250,000
125,000
80,000
60,000
30,000
3,000
2,000
2,000
1,000
300

100

1

<1

www.waternut.org



http://www.waternut.org

How to Take a Sample Shovel

12Y soil shce

Avoid sampling when soils are saturated (after heavy rain) or within a few weeks after applying lime,
fertilizer, compost or aged manure. You will need:

& Ashovel, hand trowel or a soil probe

& Adean plastic container, such as a bucket

& Sampling bags (Ziploc-style bags will work)

1 Designate sample areas by what is growing there. For example, if you have a garden of mixed
vegetables, that could be one sample area. If you have a pasture and a garden, take separate samples
of each. If an area has varied characteristics, such as topography, soil moisture, soil type (sandy, clay,
muck), or one area grows poorly, designate separate sample areas for each characteristic.

2 For each sample, take 10 to15 sub-samples across the whole sample area. Be sure to get even coverage i) F

of the entire area. Take randomly located but evenly distributed sub-samples. A zig-zag pattern works v-shaped hole; as showh

for larger sample areas. Make thin slices of soils with a shovel or trowel; to a sampling depth between above

three and twelve inches of soil, depending on the crop and time of year. (See the table below for

instructions.) Place the sub-samples in your dlean container/bucket.

Thoroughly mix the 15 sub-samples and scoop out TWO to THREE CUPS of the soil and place into a bag.

Label the bag with your

& Name
& Fuve letters and/or numbers that will help you remember where the sample
came from {such as PSTR1, GRDN1).

5 If you are taking more than one sample, repeat steps 2-5 for each area.

6 Mail or deliver the samples immediately. Soil nutrient levels continue to change even
after a sample is taken, due to microbiological activity. Itis critical, therefore, that this
activity be stopped as soon as possible after sampling {within 12 hours).

b w

If you are not mailing the samples that day, put the sealed samples in a refrigerator. If samples are over-saturated, put soil on 2
newspaper and air dry overnight in a cool location. The soil should have moisture similar to damp sponge.

7 Fill out the Soil Sample Information Sheet and mail or deliver samples to:
King Conservation District
Attn: Soil Sampling
1107 SW Grady Way, Suite 130
Renton, WA 98057

Type of Crop Sampling Depth

l For samples taken in September and October All samples 127 |

I Established lawn & pasture 4% |

| New lawn & pasture 6~ |

| Gardens ] 6" |

| Trees & shrubs 8" ]
For samples taken any other time of year : [

| Commercial crops 8" |

Distributed by King Conservation District - 1107 SW Grady Way, Suite 130 - Renton, WA 98057 - 425-282-1900 - www.kingcd.org




Analytical

Sample: 'Veggie Garden'

Results
Customer Joe Customer Date received 01/04/14
1432 E Jameson St Report date 01/07/14
T?e report Sh.ows the levels Seattle, WA 98199 Sample reference # 00273
of macro-nutrients, Plant code: 01 - Vegetable Garden
phosphorus and potassium Tests requested Basic, OrgM, B, S, Zn, f\!n\_CIbig
(in ppm). Nitrogen levels
are not customarily tested.
8 RESULTS | RPRETATION
Nutrient Level Low | Medium | High V High Result
i NJPhos. (Bray-P1) 52 ppm High
The secondary nutrients, Potassium (K) 141 ppm l Medium
calcium, magnesium and SR 1057 | | Med
sulfur are often deficient in | [ {Ca) P sl
NW soils, and are not Magnesium (Mg) 412 ppm Very High
included in conventional Boron (B) 0.99 ppm P ——— High
fertilizer blends Sulfur (S as SO4) 54 ppm | p—— ' Medum (= |
" Organic Matter 16.5 % ! : Very High
Soluble Salts 0.1 mSicm | ™ L \ \ Satisfactory
the texture of garden soil Critical Range Resuit
and serves as a reservoir Zinc 14.9 ppm 0.5-1.0 ppm Very High
for many nutrients. Manganese 4.2 ppm 0.7-14 ppm VeryHigh |
Copper 0.7 ppm 0.4-07 ppm High \
Iron 105.5 ppm 25-50ppm Very High

This graph shows the

Lime Recommendation

current soil pH and whether proe 36 Ibs /1000 sqft (0.8 tons / acre)
itis within the optimal range Mix the above quantity of ag lime with the top 8 inches of
for your garden, orchard or t—] 4 5 8 7 8 9 soil. See next page for more details
fawn [}
Optimal pH range: 6-7
~J

Fertilizer Recommendations
b ongeiy Nutrient Weight / 1000 sq ft Nutrient Weight/ 1000 5q ft
how much of each nutrient is Nitrogen 2.0Mbs (85 Ibs/acre) Boron (B) none required
needed to achieve \N&@_shpnosphate) none required Sulfur (S) 80z (2.51bs as gypsum)
recommended levels. K (as polasi~—. [2.11bs Iron (Fe) none required

Calcium 24 Ibs (60 Ibs as CaCO3) Manganese (Mn) none requlred

[ ~——

[ —

Customer's description of
the location where the soil
sample was taken

The plant or crop that the
customer has indicated will
be planted. The fertilizer
and lime recommendations
are tailored to the selected
plants

The bar graphs show, ata
glance, whether the soil
nutrient levels are adequate

The micro-nutrients are iess
often deficient. Deficiencies
are usually only observed in
particular geographical
regions

If the soil pH is below what
1$ recommended for your
plants, this section will show
the recommended amount
of lime to add

Recommended addition
rates of vanous
conventional or organic

lemhzer opuons aiong w:lh the quanuly needed

fertilizers (your choice) in
pounds per 1000 sq ft

ogen

Potassium:

Blood meal - 16 Ibs/1000sf, or Milorganite - 33 tbs/1000sf, or Urea - 4.2 Ibs/1000sf

or Organic manure - 49 Ibs/1000sf

Greensand - 30 Ibs/1000sf, or Potassium chloride - 3.5 |bs/1000sf

nr Datacetiim ci1itlata A D hel 10000




ustus Von Liebig’s Law of the Minimum:
plant’s yield is limited by the most limited nutrient.

Sir Albert Howard’s Law of Return:
Plant and animal wastes should be returned to
the soil to maintain nutrient and humus levels.




Sample: 'NEWVS' Simply Soil
Testing

Customer: Roy Farrow Date recewved oatsn Ty

11918 Nevers Rd Report date. oaizeny

Snohomesh, WA 98290 Sample reference # 01937

Plant code. 01 - Vegetadle Garden

Organic Fertilizers:  Yes Tests requested: Bassx, Orght, B, S, Zn, Mn, Cu, Fe
Nutrient Level Low Medium High V High Result
Nitrogen (nitrata-N) 14 ppm T Low
Phosphorus (P) 147 pom Very High
Potassium (K) 434 ppm Very High
Calclum (Ca) 1152 ppm - E— High
Magnesium (Mg} 198 ppm High
Boron (B) 0.7 ppm EEE— High
Sulfur (8 as S04 5.4 ppm -TEEEEEEEE— Medium
Organic Matter S8 9 | - Meadium
Micronutrients
Zinc 3.0 pom 0.5- 1.0 ppm Very High
Manganese 4.1 ppm 0.7 - 1.4 pom Very High
Copper 1.2 pom 0.3-0.6 ppm Very High
Iron 2706 ppm 25-50ppm Very High
Current pH =5.28 (too acidic) Lime Recommendation

54 1bs /1000 sqft (1.2 tons | acre)

— Alkalina Mix the above quantity of ag lime with the top 6 Inches of

3 4 6 6 7 8 soll. Sea the following pages for more detalls

Optimal pH range: 6.0-7.0

Fertilizer Recommendations

Nutrient Weight / 1000 sq ft Nutrient Weight / 1000 sq ft
Nitrogen 23 |bs (100 os/acre) Bocon (B) none raquired
P {as phosphate) none required SuMur (S) 8oz (2.5|bs as gypsum)
K {as potash) none requyed Iron (Fe) none requred
Calcium none required Manganese (Mn) none requered
Magnesium none reguired Copper {Cu) none required

Zine (Zn) none raquired

N-P-K Fertilizer Options

A fertilizer with N, P and K in the proportions 20:0:0 is recommended (11 Ibs/1000 sq ft). Phosphorus and
potassium are already present at high levels. Only a standard annual application of nitrogen is recommended.
Below are some organic nitrogen-containing fertilizer options. along with the quantity needed.

Blood meal - 19 |bs/1000sf

Scott's Organic Choice - 21 Ibs/1000sf
Feather meal - 21 |bs/1000sf

Organic urea - 5.0 Ibs/1000sf
Milorganite - 38 |bs/1000sf

;312 Lafayette Rd, Burlington, WA 98233 Email: service@simplysoiltesting.com



