Tips on Waking Up Your Soil After
a Long Winters Slumber to
Maximize Your Gardening Success
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Objectives

Provide a very brief overview of soil, soil function, soil
types, and the physical, chemical and biological
properties they may exhibit, and their impact on “Soil
Behavior”

Discuss the role of soil temperature and site conditions
and what you can do to help “Wake Up Your Soil”

Steps you can take to help answer the question “Is my
soil hungry and what should [ feed it?”

Describe important basic soil-plant relationships and
the processes of nutrient uptake and utilization
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Soils Perform Several Vital Functions in Our
Gardens

Sustains plant and animal
life above and below the
surface

Regulates water flow and
retention for plant and
animal use

Stores and cycles valuable
nutrients
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Example of a “Native So




Native Soils are a
“Dynamic System” and
are modified over time
based upon
environmental and
human interactions
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Native Soil Components

\ Water 25% \

wi ., }
_
/@ Organic Matter 5%
Oroprseme Humus

Roots 80%
10%




“Manufactured Soil”

Mineral based soil mixtures

Organic based soil (sometimes referred as
“soil-less”) mixtures

Versions for use in garden beds or
containers (use dependent), etc.

Usually lacking “essential nutrients, water
and life”

Multi-mi%/l_ion dollar business $$$%$
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“Manufactured Soil Menu”

MiracleGro

R
Grows Bigger More Bountiful Plants’ SSSSES r ....... . 4
Parras que crecenmis pardes y misabundurtes® | 4
L X% Organic ‘ OPSOI
n . 1|

S — 0 ——_——



“Garden Soil or Potting Mix?”

Garden Soil - contains actual mineral soil particles
(mainly sand) and is intended to supplement your existing
soil.

Potting Mix - does not contain mineral soil and is
intended to be used in portable containers.

The marketing of these can be focused on intended use of specific plants
(violets, roses, cactus, etc.,) So be sure to read the label for
intended use but don’t expect a breakdown of ingredients !!!!
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“Designer Soils

Contain high quality
“ingredients” designed by
soil scientists and
horticulturalists to “take =
the guess work” out of - L

gardening

Premium products at a
premium price $$$$ with
potential premium
performance

utions



So Then What is Dirt?




Soil and Dirt Cycle — “Dirty Soil”

Organic Matter Accumulation
High Biological Activity
Soil Function is Stable

TIME & DISTURBANCE
INPUTS

Low Biological Activity
Low Organic Matter
Soil Function is Unstable









Soil Textural Groupings

Loamy Soils

loam, silt loam, silty clay loam, clay loam, sandy loam, sandy
clay loam

Clayey Soils

clay, sandy clay, silty clay

Sandy Soils o/
sandy vmm
sand, loamy sand AN IAVAVAV‘VA
. V. NaAV WY
Silty Soils \VAVAvAVAVAVAWA

percent sand

silt
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Soil-Water Relationships

Infiltration



Soil-Water Relationships

\\
\\\\ \\\ Rain

Infiltration is the downward entry of iy

water into the soil (inches/hour) ﬁ
____Infiltration

Permeability is the movement of water
through the soil (inches/hour)

Available Water Capacity (AWC) is the
ability of the entire soil to retain water
for plant use (inches/inch)
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It loam, clay loam
sandy clay loam
Sandy clay, silty clay, clay
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Soil Textural Classes

Soil texture, structure, and soil depth
will affect these relationships, as will
cultivation



Soil-Water Relationships by Soil Texture

Infiltration = High Moderate Low Moderate Low to
Rate Moderate

Permeability High Moderate Low Moderate Low to
Moderate

Available Low Moderate High Low Moderate
Water

Capacity

(AWO)




Understanding Soil Behavior

Loamy soils are the “best behaved”
garden soils. Water infiltration,
permeability, and AWC is good

Sandy soils have rapid infiltration,
high permeability, but have very low
AWC resulting in droughty soils, but
can be modified with organic matter
and properly managed thru crop
selection and proper irrigation practices




Understanding Soil Behavior

Clayey soils have very low s
water infiltration rates, very low
permeability, and high AWC,

which can greatly affect crop

growth, and will require

management to improve soil

function

May require low impact
cultivation methods in
conjunction with addition of
organic matter and soil
amendments over time

Tend to “Behave Badly”




Understanding Soil Behavior

Manufactured soils with
a dominance of peaty
material will have lower
AWC, and if used in
shallow containers or
garden beds may exhibit
droughty conditions
much sooner than loamy
soils

Choose your soil mix and
containers wisely — “the
bigger the better”!!

depth and drainage
factors
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OK Solil, ...... Time to Rise and
Shine !!!
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Soil Temperature — Why Should
We Care?

Seed germination
Soil biological activity
Root stimulation and growth

Soil-water relationships (frozen
soils, evapotranspiration)

Nutrient availability and
uptake by plants



Soil Temperature

unn #1 (2017) Colorado SCAN Site - 5900 ft

M Air Temperature Maximum (degF)

M Air Temperature Minimum (degF)

Mean Hourly Soil
TemperatureObserved -2in (degF)

Mean Hourly Soil
TemperatureObserved -4in (degF)

Mean Hourly Soil
TemperatureObserved -8in (degF)

M Air Temperature Maximum (degF)

\ W Air Temperature Minimum (degF)

m Mean Hourly Soil
TemperatureObserved -2in (degF)

Mean Hourly Soil
TemperatureObserved -4in (degF)

Mean Hourly Soil
TemperatureObserved -8in (degF)
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Soil Temperature and Soil Texture

All things being the same, clayey soils will tend to be colder
than sandy or loamy soils due to a higher available water
holding capacity - AWC

Manufactured soils with lots of organic matter also have a
high AWC and tend to be colder than sandy or loamy soils

Sandy soils with little or no organic matter will be your
warmest soils in the garden environment

This is due to the fact that air in the soil pores is a much

better insulator than water, so soils with pores filled up
-
with water will be cooler &




Aspect and Soil Temperature

cooler / shady hotter / sunny

North and East South and West
aspects The effect of aspect on soil temperature aspe

. :
Wetter Soil Moisture D

Soil Temperature
Cooler P Warmer

* These aspect differences commonly occur along fences and buildings in our
garden environments and are sometimes called “micro-climates”
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Seed Starter Chart by Temperature
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‘57001: Best °F Max °F #Days

Brussel Sprouts 80 - 4
Endive 80 - 6

£ /0"
E Best °F Max °F #Days

Chinese Cabbage 80 - a
Kale 80 - a
Rutabaga 8o - 4
Broccoli 85 920 4




v =gl e et CAND [A.‘..Am.n..ll.h.\,.v.w,s..wﬂ L

>




Soil Temperature and Soil Biological
Activity

' Seasonal Microbial Activity

early
summer

late
summer
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Optimal soil biological activity occurs between 32 and 140 degrees F




Garden Management Options To
Manipulate Soil Temperature

Add or remove mulches on the soil surface to
warm or cool the soil (light, dark mulches)

Use of plastic film to absorb solar radiation
and warm the soil (Clear, Black, White, etc.,)

Install raised garden beds with an
appropriate soil mixture to help raise soil
temperature as well as provide greater
rooting depth

Be aware of your aspect differences in your
garden and use them to your advantage
(shady areas and cool season crops)

Consider taking and documenting soil
temperature in your various garden plots
based upon different management actions
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Soil Nutrients

Most of these are present
in our “native” and “dirty
soils” but may be absent or
limiting in many of the
“manufactured soils”

These can also be found in
compost or other more
decomposed organic
materials

It's always wise to have your
soils as well as any compost/
amendment tested to see
what you have and what you
may be adding

These basic nutrients are
generally available to
plants in sufficient
quantities simply
through air, soil, & water

Primary macronutrients
(NPK's) are the primary
foci of most traditional
fertilizer application
programs.

Secondary
macronutrients and
micronutrients are often
grouped together for
classification and
identification. While they
are not generally the foci
of fertilization programs,
they are absolutely
essential for successful
and healthy plant
growth.

While not widely
considered to be
essential components of
plant nutrition, these
elements are known to
be required by certain
plant types in certain
environmental
circumstances.

BASIC NUTRIENTS

CARBON HYDROGEN OXYGEN

Color-Coding Key:
Elemental
Classifications

PRIMARY MACRONUTRIENTS

NITROGEN PHOSPHOROUS POTASSIUM

ALKALI METALS

ALKALINE
EARTH METALS

POOR METALS

TRANSITION
METALS

SECONDARY MACRONUTRIENTS

20 12
Ca Mg

CALCIUM MAGNESIUM SULPHUR

MICRONUTRIENTS

26 25 29 42
Fe Mn Cu Mo

IRON MANGANESE ZINC COPPER BORON MOLYBDENUM CHLORINE

OTHERS

27
(o)

SILICON COBALT




Role of Primary Macronutrients

Nitrogen — Is a component of chlorophyll, vital to
photosynthesis and plant growth. As organic matter in soil
increases, nitrogen levels increase thru digestive process of
soil microbes “Growth”

Phosphorus — Development and transport of sugars and
starches. “Energy”

Potassium — Root development and nutrient uptake and

distribution, flower and fruit development “Circulation”
7 15

N

nitrogen
14.00643-14.007 28



Role of Secondary Macronutrients

Calcium — Cell wall development and provides physical
barrier to plant diseases, and also affects fruit quality.
“Armor”

Magnesium — Chlorophyll development and formation of
sugars, oils, and fats. “Central Atom” in chlorophyll

Sulfur — Seed development and provides color and taste

to many cruciferous crops, onions, garlic, mustards. As

organic matter in soil increases, sulfur levels increase thru

digestive process of soil microbes. “Essence and Taste”, A:jf)
ot
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e Helps in the use of nutrients and regulates other nutrients.
o Aids production of sugar and carbohydrates.

o Essential for seed and fruit development.
o Sources of boron are organic matter and borax

o Important for reproductive growth.
o Aids in root metabolism and helps in the utilization of proteins.

e Aids plant metabolism.
e Chloride is found in the soil.

o Essential for formation of chlorophyll.
e Sources of iron are the soil, iron sulfate, iron chelate.

o Functions with enzyme systems involved in breakdown of carbohydrates, and
nitrogen metabolism.
e Soil is a source of manganese.

o Helps in the use of nitrogen
o Soil is a source of molybdenum.

e Essential for the transformation of carbohydrates.
e Regulates consumption of sugars.

o Part of the enzyme systems which regulate plant growth.
e Sources of zinc are soil, zinc oxide, zinc sulfate, zinc chelate.

Micronutrients

Most of these essential
micronutrients work in
conjunction with each other as
well as the macronutrients.

These can be “limiting factor”
in some Native soils, and will
not be “ingredients” found in
your typical planting mix.

These are usually measured in
most soil tests.



“Soil Solution”

The water and
dissolved (soluble)
nutrients held
between soil Soil water
particles are known
as the Soil Solution

soil or humus

Nutrients must be
in the soil solution
for uptake by root
hairs




Soil pH

Figure 1. Soil pH and Plant Growth

Soil Reaction  pH  Plant Growth

>8.3 Too alkaline for most plants

7.5 Iron availability becomes a problem on
alkaline soils.

Alkaline soil 7.2
Neutral soil 7.0
Acid soil 6.8

6.0

55 Reduced soil microbial activity
<46 Too acid for most plants

Soil pH is a measurement of the acidity or alkalinity of the soil solution.
On the pH scale, 7.0 is neutral.
Below 6.8 is acidic, and above 7.2 is alkaline.

A pH range of 6.8 to 7.2 is termed near neutral. Source: CMG
GardenNotes #222

Soil pH



Soil pH and Nutrient Availability

Soil pH is an important chemical property because it affects
the availability of nutrients to plants and the activity of soil

microorganisms

“ "8 Colorado State University
‘ = .

¥
CMG GardeniNotes

Colorado Master Gardener Program | Yard and Garden Publications | CMG GardenNotes #222

Soil pH Information on how to
— raise or lower your soil
e pH can be found in our

* Lowering the pH
» Raising the pH on acid soils

o CMG GardenNotes

Soil pH is a measurement of the acidity or alkalinity of a soil. On the pH scale, 7.0 is neutral.
Below 7.0 acid, and above 7.0is basic or alkaline. A pH range of 6.8 to 7.2 is termed near
neutral. Areas of the world with limited rainfall typically have alkaline soils while areas with
higher rainfall typically have acid soils.

In Colorado, the majority of our soils are on the alkaline side, having a pH of 7.0 to 7.8 and Source : CMG Ga rdenNo tes

above. Soils with a pH above 7.5 generally have a high calcium carbonate content, known
as free lime. In some mountain scils and older gardens that have been highly irigated and

cultivated for many years the pH may be in the neutral range or slightly acid. #222 S 0 il pH

Many gardening books list the preferred pH for common plants (generally 6.0 to 7.2). For
most plants, however, what is preferred and what s tolerated are not related. Most garden
and landscape plants tolerate a pH up to 7.5 to 7.8 with little problem. The exception is



The Influence of Soil pH on Nutrient Availability

4.0 = | 5 5 | O 5 .|5 6 .IO 6|.5 7.|O 7.|5 8 I O 81. 5 9.|O S .15

RANGE OF ACIDITY RANGE OF ALKALINITY

NITROGEN

POTASSIUM
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Quick and Easy Soil pH Test

Use general purpose pH strips
(litmus paper)

Mix soil and distilled water (pH
7.0) as an equal portion 1:1
paste in a plastic container — not
metal!!!

Match color to the provided
chart

Calibrate with lemon juice or
vinegar (pH 2.0 — 3.0)




Be Wary of “Questionable” Soil pH Test Methods
Being Touted on the Web

OIY SOILTEST

Your soil is acidic if...
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Your soil is alkaline if...
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Biological Properties of Soil

The Soil Food Web

i /_\«
Arthropods
[Ne:atodes e J
Root-feedars

W oY ‘ All'thropods
° ° VA, | I / | %‘\
Soil Biota [ oo g =

Predators
Mycorrhizal fungi
Saprophytic fungi Nematodes
Predators

Protozoa
moélb;ae. flagelfates
Waste, mxmd : Animals
plants, animals and i
microbes:

First trophic Third trophic Fourth trophic Fifth and

level; trophic level: level: level; higher trophic

Photosynthesizers Decomposers Shredders Higher level levels:
Mutuslsts Predators predators Higher level
Pathogens, parasitas Grazers predators
Root-feeders




Organic Matter Decomposition Jumus

Older plants die

\ m Dead plants
) "
Living plants take up g

nutrients from humus in

Soil organisms feed on dead

plants rotting them down to

humus. The humus contains
nutrients.

Feed Your Soil



Organic Matter Decomposition Jumus

Feed Your Soil To Feed Your Plants!!!



Build Your Humus — Improve Your Soil!

Binds soil particles to improve soil
structure

Has high water holding capacity

Helps store nutrients
Improves plant growth

Serves as a food source for other soil
Micro-organisms

“Black Gold for the Gardener”
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Active SOM

1-2yrs
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Passive SOM
500 - 5000 yrs
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How Do I Know If I Even Need to Fertilize
or Amend My Soil?

Observed poor plant vigor and quality from previous
growing season (stunted growth, yellowing of leaves,
poor bloom or fruit development, blossom end-rot, etc.)

Ask yourself — “When was the last time I fertilized or
amended my soil and what did I apply, and why did I do
it, and did it work ???”



How Do I Know If I Even Need to Fertilize or Amend

My Soil?

Visual Indicators
(very subjective)

V‘\’Tha.t‘\s Wroné with my_Garden?,
8\, ) [23X

J

#

£

'Soil Nittrien

topEixX Them ’

Iron: Young leaves are yellow and white
with green veins. Mature leaves are normal.

Calcium: New leaves misshapen
or stunted. Existing leaves remain green.

/

NEW GROWTH

OLD GROWTH .
’,/

— Potassium: Yellowing at the tips

and edges, usually in younger
leaves. Dead or yellow patches
develop on leaves.

\
Nitrogen: Upper leaves are / > )
light green where lower / '
leaves are yellow.

Bottom or older leaves are yellow

and shrivelled.

h
/
Carbon Dioxide: White
deposit on leaves. Stunted k

Manganese: Yellow spots
and or elongated holes

between veins.
growth, and plants die back.

Phosphate: Leaves
are darker than normal
and loss of leaves.

Magnesium: Lower
leaves turn yellow
from outside going in.
Veins remain green.



Have your Soil and Compost Tested to See What You

Have PLEASE CHECK ANALYSES REQUESTED Price per
Sample

‘ Routine Garden and Landscape soil test
8011 Should be (pH, EC, organic matter, nitrate, phosphorus, potassium, zinc, iron, copper $35.00
manganese, boron and lime & texture estimates)
i (This is a basic evaluation for characterizing the soil fertility status for growing lawns,
teS ted ever y 4 8 gardens and topsoil. Normally this test is sufficient unless a special problem is suspected.)

yrs. Manure, Compost and Potting Soil analyses (For soil amendments only) $48.00
(pH, EC, organic matter, ammonium, nitrate, phosphorus, potassium, zinc, iron,
copper, manganese, % lime, dry matter, C:N ratio, Total N)

Test individual Routine + Texture analysis by hydrometer add $13.00
(This analysis accurately measures the percent sand, silt, and clay of

g ar d en b e dS the soil to help manage plant growing conditions.)

Routine + Sodium Evaluation (SAR) add $7.00
Sep ar ately (Sodium Adsorption Ratio is the ratio of sodium to calcium + magnesium. Some
Colorado soils contain excess sodium. This test determines whether or not chemical
amendments such as gypsum or sulfur will be effective to reclaim the site and
determines the amounts of these materials needed.)

Compost should

Routine + Chromium, Molybdenum, Cadmium, Lead add $10.00
b d . f (In some situations, such as near mining sites or with applications of biosolids
e tested 1 yOu such as sewage sludge, these metals may be found at toxic levels in the soil.)

change your Routine + C/N ratio add $28.00

(The C/N ratio helps determine the fertilizer N recommendation for a soil that has
7 M 77 i ii i
reC1pe Or source had high rates of compost or manure applied to it.)

MINIMUM CHARGE $15.00
NOTE: A 25% discount coupon for rerun analyses will be included with your test results.

For special issues and problems, a soil specialist is available for an individual phone or

email consultation (approx. 1 hr) at the cost of $50.00.

® Soil, Water & Plant Testing Lab, Campus Delivery 1120 Room A-320 NESB, Fort Collins CO 80523-1120
Source: CMG 9 P v

Revised 2-20-2018
GardenNotes #221,
Soil Tests



Identify Your Garden Soil Management Units

\§’ Y ‘ IT
Treat your e N\l  EEA 4.
individual 1 -
garden beds as \:; W ) ;__,;.?ﬁﬁ\
separate “Soil ' N ;
Management
Units” and = i
sample and test ‘ - ‘ it
them
accordingly,

and document
lab results over
time

Source: CMG
GardenNotes #221,
Soil Tests




What Is A Soil Amendment?

Any material mixed into a soil to improve its
“ability to function”, such as requlating water
flow and retention, storing and cycling valuable
nutrients, and sustaining plant and animal life
above and below the soil surface.



What's the Difference Between an Amendment
and a Fertilizer?

Amendments “feed the soil” (worm castings, compost,
humus, perlite, etc.) to improve soil function and the
physical, chemical, and biological properties, and are
usually unregulated.

Fertilizers “feed the plant” and by law, need to document
their elemental analysis and source following approved
labeling requirements. These also tend to be “plant
specific”



Amendments Fertilizers
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Soil Amendments

Organic Amendments — The source of these
were previously “alive”, or in some cases,
“still alive”

Inorganic Amendments — The source of
these were either mined from the earth, or
man-made



Organic Soil Amendments

Animal Manure (horse, cow, chicken, sheep, goat, bat, etc.)
Green Manure

Compost and /or Compost Tea

Worm Castings and /or Worm Casting Tea
Peat Moss

Coir (coconut husk by-product)

Lawn Clippings

Leaf Mold

Bone Meal

Blood Meal

Alfalta Meal

Cottonseed Meal

Kelp Meal

Wood Ash/Wood Chips
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Weeds
and (without seed heads)

‘ Aquarium Water
100% Cotton Fabrics " | (freshwater only)
(small pieces)




Carbon/Nitrogen Ratio

» Soil organisms need carbon for building

essential organic compounds and to obtain
energy

* They need nitrogen to synthesize nitrogen-

containing cellular components such as amino
acids, enzymes and DNA.

* Microbes need 1 g of N for every 24 g of Cin

their food

* Higher than 25:1 — not enough nitrogen so 1)

microbes take from plant supply, 2) decay
delayed because microbes can’t survive

-~ .

‘ ;"t’!;" [



Organic Matter Decomposition Timeline

All organic matter in soll is not equal

Scientists describe 3 pools of soil organic matter
**really is a continuum of omposition

» Recently deposited organic material
* Rapid decomposition
C/N ratio 15 - 30 « 10 - 20% of SOM

Slow SOM
15 -100 yrs

* Intermediate age organic material
» Slow decomposition

Passive SOM : :’nzft\;fi;alble organic
500 - 5000 yrs
C/N ratio 7 - 10 * Extremely slow

decomposition
™M B‘rin‘(‘l‘ii.nvruﬂ! Ef‘,\c‘m.h Center * 60 - 80% of SOM




Other Organic Soil Amendments

Humates

“Dinosaur Compost”

Passive Soil Organic Matter

Occur as a coal -like organic
deposit (Leonardite, Humalite)
and is mined and then processed
into a granular or liquid form

Also contains other beneficial
macro and micronutrients such
as Sulfur, Iron, Magnesium, etc.




Humates

Fulvic Acid - Soluble Humic Acid - Soluble Humins - Insoluble

Flocculator, Bacteria Habitat
Chelator Nutrient Carrier and Cation Exchange Sites




FULVIC ACID HUMIC ACID

Figure 4

Bioactive

! mineral

Fulvic acid
complex
ARG

Minerals in soil

Chelation — “Grabbing and Holding of Soil Nutrients In a Chemical Compound
To Facilitate Their Adsorption By Roots and Leaf Surface”-



Other Organic Soil Amendments

Humates

Humate

Organic Granular Soil Conditioner

CONTAINS NON PLANT FOOD INGREDIENT:
Humic Acids derived from leonardite

L

3 Application Rates

SOIL PREPARATION: MAINTENANCE:
4 -6inchdepth 50 Ibs per 1,000 sq ft = 2220 Ibs per Acre 60 Day Post Construction:
2 -4inch depth 40 Ibs per 1,000 sq ft = 1760 Ibs per Acre 5 Ibs per 1,000 sq ft or 220 Ibs per Acre

BULK MIXES
(e.g. backfill, horticultural mix, etc.): TURF:
3 1bs per cubic yard mix with a mix 2-3 times per year
of HIGH % organic material 10 Ibs per 1,000 sq ft

5 Ibs per cubic yard mix with a mix of

LOW % organic material CONTAINERS/POTS

sand or backfill mix of 70-80% Rates: 4"POT 1/4TSP.
soil 871 GALCAN 1TSP.
Y . 5 GAL CAN 17TBL.
OSEEDING/AGRICULTURE: 15 GAL CAN 37TBL.
D Ibs per Acre in hydroseeding slurry
00600 Ibs per Acre for crop application

native soil

[ pv———
10iL CONDITIONER
WITH HUMIC ACID & KELD
T T

A NZIENT.
|

**DIRECTIONS:
. Aerification prior to application will enhance response of organic based soil conditioner.
2.5lightly increase irrigation 1-2 days after application, then resume normal schedule.

En nﬁ‘nnm—\!?
!




Other Organic Soil Amendments
BioChar

Organic matter that is burned very
slowly under low oxygen
conditions to yield that yields a
product with “sponge-like”
qualities — “Activated Charcoal”

Stimulates growth and
development of beneficial soil fungz

, g R = %

Greatly improves nutrient and . Bos i Al )
,—'—g; % ‘) '1:‘-94 4 " N - Pt
water storage capacity and soil 8 SET e S
2 . ‘_H?{é“ ; "; , 7 Af:"ﬁ:
tilth : s et

S, e, I
= S e W
Works best when used in B e ey
conjunction with composted BT Ra T 35

manures and other amendments
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TRULY ADVANCING BIOTICS i_

1990

ProBiotic’

al soil microbes

s Mycorrhizae

Bacillus cereus
Bacillus megaterium .
Azotobacter vinelandi
Lactobacillus acidophil
Rhizobium japonicum.
Aspergillus oryzae .

Rhizopogon luteolus.
Rhizopogon amylopogon .

Glomus aggregatum .

2222>>

Greater
Microbial Adaptability

Greater
Biological Biodiversity

Greater
Genetic Variation

Greater
Population Dynamics

Greater
Biotic Potential

Greater Results!

AR
NS e =% '..»;.,

Ben

TruBiotiC®

NON-PLANT FOOD INGREDIENTS:
Colony Forming U

Bacillus amyloliquefaciens.

Bacillus licheniformi

Bacillus megaterium .

Bacillus pumilus.

Bacillus subtilis. .

MYCORRHIZAE:
Endomycorrhizae (VAM);
Glomus aggregatum.
Glomus clarum .
Glomus deserticola
Glomus etunicatum
Glomus intraradices
Glomus mosseae.
Glomus monosporum.
Paraglomus brasilianum.
Gigaspora margarita ...
Ectomycorrhizae:
Laccaria laccata .
Laccaria bicolor .
Pisolithus tinctorius
Rhizopogon villosullus

Scleroderma citrinum







WORM CASTINGS
ARE A SOIL CONDITIONER
S

4
SAFE FOR KIDS AND PETS

Unlike Chemical Fertilizers, Worm
Castings are completely non-toxic
and won't hurt animals or people

INCREASES SOIL FERTILITY INCREASES YELD

Batter 8eed germination. Maore Plants, Fruit@and

flower and frult produotion. Hiowens grow
bigder with worm
casfings

BioSoil
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Soil Health Indicators

o

A 1,

“I've been told you don't like my dirt!”



Native soils rely on
annual airborne
deposition of minerals
(dust) and rainwater to
supply the needed
macronutrients and
micronutrients, in
conjunction with the
addition of organic
matter and it’s
decomposition

It takes about 1,000 yrs
to form 1 inch of soil!
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Soil Remineralization




Rock Dust — Soil Remineralization

Mineral deposits that contain valuable soil micronutrients that are mined
and then pulverized to an appropriate “grit size” based upon its
intended application (trees and shrubs, lawns, flower and vegetables)

Glacial
OCk DUSt MINERAL CONTENT

Includes a free copy with each purchase

SoilKey P

Exploring new IDEAS in gardening
An introduction to Phosphorus (P).......ccccceeererrerrnnes 0.06%
- 4 —— ABOUT GLACIAL ROCK DUST Potassium (K) 0.18%
‘ E_J I _{ u I J ;-_J !: 1;/ ;J .r J y I J Glacial Rock Dust is made from a wide variety of rocks CAlam (Ca)iiscsssasssicisissn 0.65%

. . : : : Magnesium (Mg) 0.85%
Improving the flavor and quality of home grown food which contain a broad spectrum of trace minerals that are
Achieving a balanced soil, healthier plants, healthier people

Ever wish you could...

K . i SAMUF(S)issininmimaigd 0.01%
collected and pulverized by the expansion and contraction e 0.00%
« depend on your garden to be From Rocks to Life....... pg 3

oty et R Sl et of glaciers. As the glacier recedes, it leaves behind depos- Chlorine (Cl)uvsmsssssns 0.00%

e e i T its of glacial moraine. Nature has already done the work of Manganese (Mn) 0.05%
« consistently produce nutrient

dense fruits and vegetables How to Apply Mi 1 .”a mixing and much Of the grinding. Iron (FC) ...................................... 3.28%

i ; g ; g Nickel (Ni)... e 0.00%
.l how t il The Next St =
ot bt s O Next Step.............. pg9 Glacial Rock Dust is an excellent source of calcium, iron, oG ICH), -

e — magnesium and potassium plus trace elements and micro- Zinc (Zn) ——"
Garden writers ahead of the curve | Natural Soil Amendments A ] ) . g i) i o X

Read portions from their books (pg14-18) | Gacial Rock Dust o 16 nutrients. It also increases phosphorus availability to plants. Molybdenum (Mo 0.00%

| -TEAMING s 5 SIHCR (1) eorrrrremorsmsssemessoes 0.34%

WITH Olivine Rock Dust po17 |

NUTRIENTS Lo -

) Phosphate Rock Dust p919

Expand your horizons

e ) ADVANTAGES
nature'sfootprint §) Corrects mineral balance in the soil
P Provides an excellent source of macro an micro nutrients

Improves the cation exchange capacity

Improves soil structure and drainage




ROCK MINERALS...
THE MISSING LINK

Cascade Minerals Remineralizing Soil Booster

* Improves plant structure, flavor profile, weight & yield
* Delivers essential nutrients and trace elements

* 100% natural, nutrient-dense volcanic basalt

+ Silica-based minerals benefit ALL plants

\ * Naturally fast-acting and long-lasting
:' ’J

MADE IN USA

GUARANTEED ANALYSIS

CASCADE /AINERALS

Calcium(Ca)............ 1.0%
Magnesium (Mg) .... 0.5%

g Ml"!ﬁ L llll(i fron|(Fe) v nniiis 4.0%
'I. B TEI‘ Manganese (Mn).... 0.05%

Derived from: Basalt
No synthetic chemicals or man-made additives

NON-PLANT FOOD INGREDIENTS
35% Silicon Dioxide (SiO2) derived from basalt

Sunlight Supply:Inc.

y National Garden Wholesale.




Diameter Size is Key
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Soil-Plant-Nutrient Uptake Interactions

Negative Positive

= T

Clay and organic matter particles Cations (NH4, K, Ca, Mg)
carry a negative charge have a positive charge

ations are held on clay and organic matter particles by magnetic attractio
Unlike poles attract — like poles repel. This is the same principle

that holds cations to the clay and organic matter particles.

With a magnet In the soil
Unlikes attract Likes repel Unlikes attract Likes repel

Calcium



Clay-Humic Complex

— 1pm YONSET 9/9/201%
x7,000 5.0xV LED SEM WD 9.9mm

Clay R
@
a++

Humic Material
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Clay-humic complex
-humic bonds with Ca, Fe, Al and Mg




Soil-Plant-Nutrient Uptake Interactions

18 A clay particle, which is negatively
charged, binds mineral cations.

k) The protons bind
to the clay particle,
which releases the
cations into the soil
solution.

CO; + HyO > H,CO;3—>HCO;™ +

4 Protons are pumped from the roots or
freed by the ionization of carbonic acid.




Cation Exchange in the Soil To The Plant

Soil Cation Exchange
Capacity (CEC)

Affected by Clay Minerals
and Humic substances

Low to High
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CSU Extension — Colorado Master Gardener
Program Garden Notes

Cokorado Master Gardener Program | Yard and Garden Pubications | CMG GardenNotes #211

Introduction To Soils

- Print this CMG GardenNotes

» Landscape sols

Soil Attributes

What s s0il? Gardeners know !at soil ks more than simply broken up rocks. Rather than
being an inert unchanging material, soll is a dynamic living substance in which complex
chemical and biological reactions are constantly occurring.

According %o the Soil Science Society of America, soil is defined as, *...the uncensolidated
mo‘wmpl. units ('ﬂ sand, gravel, eic.) unlike hard, massive materials like rock.
Efloctive gardeners manage 50is 1o procuce healthy and resilient plants.

Soil contains a substances. In a well-managed wester sod, usually around 50%

variety of
percent of the oil's volume is composed of solid particles, while the other 50% is empty
space. Soil scientists refer to . [Figure 1)

CMG GardenNptes

Colorado Master Gardener Program | Yard and Garden Publications | CMG Gardeniotes #232

Understanding Fertilizers

- Print this CMG GardenNofes

Outline

» Fertikzer o 50l amendment?
» What's in a fortitzor?
> Acalyss ce grade
> Rato
> Formulation
» Nerogen apgiications
> Phosphats and potash applications
> Specialty fertiizers

Fertilty is only pant of the soil management process. Colorado soils are naturally low in
organic matter. To maximize producivity, our soiis also need routine applications of organic
matter 10 Improve sol tith, Fofmlndwglm It Is desrable to raise the sol
organic content, over time, to 4-

with gardeners because they are readily avatable,

growth.
nutrients in the specific fertiizer. Inmwmwnumwm the
application rate is always based on the nitrogen content

Fertilizer or Soil Amendment?

University

Welcome to the Soil, Water and Plant Testing Laboratory at
Colorado State University!

The Soil-Water-Plant Laboratory analyzes soil, water, plant, sludge, manure and
miscellanecus types of samples from famers, homeowners, consultants,
govemment agencies and CSU personnel, and provides fersilizer suggessons for
improving crop growth.
THE LA OPEN YEAR-ROUND
Our hours are 8-5 Monday-Friday
Except major holidays.
**The Soi-Water-Plant Testing Lab does not test for pesticides or herbicides.™
Information and Forms: (Forms are in PDF format.)
« Analytical Services Provided: list of services provided by the
 Commercial Customer Information shees: C Sl Fum with Chain
of Custody
Farmer Scil Sample Instructions

* Soll Sampling Instructions (farmers)
« Lab Submission forms: (Please submit with sample)
o Horicultural Applications for Gardeners (POF Format)
Gardeners (Word Format)

Further analysis is available please contact the lab for more information and
pices.

The lab is certfied with
inthe

CMG GardenNptes

Colorado Master Gasdener Program | Yard and Garden Publicasions | CMG GardenNotes #222

Soil pH

- Print this CMG GardenNofes

» Sol pH
» pH and mutrient availsbilty

Soil pH is a measurement of the acidity or alkalinity of a soil. On the pH scale, 7.0 is
neutral. Below 7.0 is acidic, and above 7.0 is basic or alkaline. ApH range of 6810 7.2 s
termed near neutral. A sol's pH is a product of the factors which formed . Primarily, itis &
result of the parent material of the soll and clmate. The qualty of imgation water used can
also have an effect on sol pH. Areas of the worid with lmited rainfall typically have alkaline
sobs while areas with higher rainfal typically have ack soils.

Soil pH is important 1o gardeners because & can affect the availabiity of plant nutrients as.
‘well as the soll ecology. In very acid or alkaline sols some plant nutrients convert to forms.
that are more diicult for plants to absorb, This can result in nutrient deficiencies. Plants
which have evolved under such soil conditions often have developed mechanisms to deal
with this issue.
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Colorado Master Gardener Program | Yard and Garden Publications | CMG GardenNotes #241

Soil Amendments

- Print this CMG GardenNotes

Outline

» Terms
» Managing sol sexture and structure
» Selocting 3ol amendments

> Over-amendng
» Evakating the quality of sol amandmants
» Examphs of 30 amendmants

Peat
> Bosolds
> Compost, manure, cover Crops and green manmure Crops.

» Summary. Consderstons in selecting sol amendments

The torm soil amendment rofers to any material mixed Into a soll. Mulch refors 1o a
matorial placed on the soil surface. By legal Gefiniton. soil amendments make na legal
uummnwmwﬂmmwwwwum)mwnummmuou
and plant In Colorado, the term compost is also unregulated, and could refer to any
s0il amendment rogardiess of microorganism actvity.

CMG GardenNptes

[Cokorado Master Gardener Program | Yard and Garden Publcations | CMG GardenNotes #231

Plant Nutrition

- Print this CMG GardenNotos

Fertility and Fertilization

mwmmmmmmmm pllml.nlluim Plant nutition refers %o the need
for basic chemical elements for plant

The term fertilization refers % the applicaton of plant nutrients 1o supplement the nutrients

about ferslizers and soil amendments, refer 1o the CMG
ertilizers and #241, Soll Amendments.
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Questions?




