.. Density

~,

Wéiqht / volume

sand / silt \
clay

Soil Biology

1
1
1
I
[}
I
/

/
/
Qfganic matter
Carbon

-
——————

Acidity

ovement / soil profile




"" ., &w i¥e (800)
== Carbon cycle

29+2
29

i3y
;.u EXCHANg

e surface

v =
y E’ ‘,‘- ‘ ocean (1 000)
-l

e

b nomas‘s-«

(sse)

microbial respiration
& decomposition

respiration &

hotosynthesis i
E / decomposition

soil carbon (2,300)

— B iler 7 ocean sediments

Atmospheric Nitrogen (N,) deep
ocean (37,000)

Nitrogen cycle

fossil carbon (10,000)

reactive sediments (6,000)

Sulfur

) Asslmllatlon

i

A

Denitri
Bacteria

Nitrogen-fixing
bacteria living in Y ) : g% s
legume root nodules ‘\’ Nitrates(NO, ) s

Rquchm-
Decomposers
(aerobic and anaerobic
bacteria and fungi)

Oodat:on

Asswniiag

Nltrlfying V4 { siiire
Ammonification Nitrification bacteria

e mm

Nitrogen-fixing
collibactaria 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

ebig’s Law of the Minimu
d is limited by the most limited nutrient.
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Sir Albert Howard’s Law of Ret

Plant and animal wastes should be re
the soil to maintain nutrient and h
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Sample Number: GP-1 Lab Number: 3 Date Received: 107202005 Date Reported:

Mg Ca S
Calciurh Suifur
175 1350 14
PERCENT BASE SATURATION

L] H
% %

| 20
SOIL FERTILITY RECOMMENDATIONS - POUNDS PER 1,000 SQUARE FEET
P205 K20 Mg S Zn Mn Fe Cu
{Phosphaie | Potash | Magnesiim | S‘f"’,’,, vng Manganese ron

05 - 00 035 0.00 0.00

that can onl soil tested.




The report shows the levels
of macro-nutrients,
phosphorus and potassium
(in ppm). Nitrogen levels

are not customarily tested. \

The secondary nutrients,
calcium, magnesium and
sulfur are often deficient in
NW soils, and are not
included in conventional
fertilizer blends

Organic matter improves
the texture of garden soil

and serves as a reservoir
for many nutrients.

This graph shows the

current soil pH and whether
itis within the optimal range
for your garden, orchard or = |
lawn

This section shows which

nutrients are deficient and

how much of each nutrient is
needed to achieve —
recommended levels.

Recommended addition
rates of vanous
conventional or organic

Analytical
Results
Cuslomer

Sample: 'Veggie Garden'

Joe Customer
1432 E Jameson St
Seattle, WA 98199

Date received
Report date
Sample reference #
Plant code:

Tests requested

01/04/14

01/07/14

00273

01 - Vegetable Garden

Basic, OrghL, B, S, Zn, Mn, Cte

Nutrient

RESULTS

Level

I RPR
Medium | High

ATION
V High

Result

NPhos. (Bray-P1)

Potassium (K)
Calcium (Ca)

" IMagnesium (Mg)

Boron (B)
Sulfur (S as SO4)
Organic Matter

52 ppm
141 ppm
1057 ppm
412 ppm
0.99 ppm
54 ppm
16.5 %

0.1 mS/icm

F

High
Medium
Medium

Very High

High

Medium
Very High
Satisfactory

Critical Range Resuit

Very High
Very High
High
Very High

0.5-1.0 ppm
0.7-1.4 ppm
0.4-07 ppm
25-50ppm

Optimal pH range: 6-7

Lime Recommendation
36 1bs/ 1000 sq Mt (0.8 tons / acre)

Mix the above quantity of ag lime with the top 8 inches of
soil. See next page for more details

Fertilizer Recom
Nutrient

ndations
Weight / 1000 sq ft

Nutrient

Weight / 1000 sq ft

Nitrogen
&@ipnosphate)
K (as potaSi~——

Calcium

2.01bs (85 Ibs/acre)
none required
2.11bs

24 Ibs (60 Ibs as CaCO3)

Boron (B)

Sulfur (S)

Iron (Fe)
Manganese (Mn)

lemhzer opuons aiong w:lh the quanuly needed

fertilizers (your choice) in
pounds per 1000 sq ft

ogen

Potassium:

none required
80z (2.51bs as gypsum)
none required

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

none requlred

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 Datacetnim onilbatas

AT thel 10NN




2.0, I/, /' Common tests
-~ == your soil include:

* Nutrient Content (Fertility)
* Salt Content (Salinity)

e Cation Exchange Capacity
e Soil Texture

pH

rganic Matter Content



Additional tests
for soils:

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

Soilless Mix Analysis
Water Holding Capacity
ant Tissue Analysis




or “Soil Testing Sea

o C

V' Sammamish

f)‘t%pﬂéﬁf@ﬁh Google

Laboratory websites should contain:
1. Tests Offered
2. Soil Sampling Guidelines
3. Sample Soil Report
4. Methods Used
ubmission Forms




il Testing Resources

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

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

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

Jeff Lowenfels



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

Minerais/'

Roots absorb
-O and minerals

Base Elements

Macronutri

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

-——‘Q

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

Roots take in

O, 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)

Caution:

ient and toxic




aral

Volcanic gasses

Marine aerosols

Anthropogenic

Fossil fuel combustion
Automobiles
Fertilizers

ming materials




s and
yores at
apacity

. Soil Solution
States of Nutrients

eral solids (CaCO;, CaSO, Mica, Granite, etc.)
organics (sugars, proteins, lignins, etc.)
ad ions in solution
ble ions adsorbed onto particle sur




The soil particle is

the negative charge

always be full with pos

Hydrogen has a weak che

(NH, ) a stronger charge, so

seats if the Ammonium ion wants tc

The Cation E
measure of ho
charged sites are
particular soil.

Clay or humus
particie

Soil solution




Nutrie Enter Into th

Adsorbed Onto Soil Particles

Soil Solution
out J b Absorbed



Sand

1 Particle Fine Sand .2mm
0.24mm Surface Area

The smaller the particle
the greater the CEC.
Humus/clay colloids have the most!

ty (CEC) for

naci
ol/kg)

Low fertility soll
Medium fertility
High fertility

Compost / humus

up to 200!

1,000 Particles Silt .02mm
2.4 mm Surface Area

Silt Clay

1,000,000 Particles Clay .002 mm
24 mm'’Surface Area

Relative surface area

Fine sand 0.24mm’

[ o
= Silt 2.4mm’
Jj Clay 24mm’




Classification

pH range

1.8 - 3.4 Toxic to most plants
emely acid 3.5-4.4 Restrictive to most plants

ightly alkaline : : aline-tolerant plants
Moderately alkaline
ongly alkaline 8.5-9.0 Restrictive to most plants
strongly alkaline 9.1 -11.0 Toxic to most plants

higher pH decreases availability of different nutri
post) buffers pH towards optimal 6.3 to 6.8




plat
indirec
throug
effects o
solubilit
ions and
ey activity
TR EELRLE .« 1w MIiCroc

pH

copper and zinc
| Y 1

Teaming With Nutrients, Jeff Lowenfels
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Decreasing Microbial Activity




oens to Organic Soil Ami

e ~a

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

\ /
— VT

tive Fraction Slow Fraction Passive Frac
over 1-2 years Turnover 15-100 years Turnover 500-5C

Soil stru
food for m
and mineraliz

wvater holding

nutrients






Source

mpounds %
n water ; Fertilizers

Weathered Minerals Soil Volume

Generally, 2 inches of prop
irrigation can leach 50%
from the top 4 inches



ce of Various Shrubs anc

Medium High

Ailanth
Cercis ¢
Citrus

Rosa spp.

n Landscape Design, Philip J. Craul
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University of Washington Botanic Gardens

ELISABETH C. MILLER LIBRARY

ttp://depts.washington.edu/hortlib/index.sht

Try Gardening Answers Knowledgebase
Line

Call t 206-UW-PLANT
ore hortlib@uw.edu

M ) Plant
wg Answer
* Line




