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WHAT IS SOIL?

0 A portion of the earth’s crust

0 Formed from the decomposition of rocks
and minerals

0 Formed through physical, chemical, and
biotic forces

0 Is complex and dynamic
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FACTORS AFFECTING SOIL

DEVELOPMENT

0 Chemical Weathering
Carbonation, Hydration, Hydrolysis, Oxidation

0 Physical Weathering

Temperature changes, Glacial movement, Moving
water

Climate

Organic Fraction
Topography
Time

HUMANS
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Soil Development

Topsoil A-horizon (High in organic matter;
highly weathered soil)

B-horizon (Leached materials from A

accumulate here: soil less

; weathered
Subsoil % )

- C-horizon (Weathering just starting)
Parent material (Material from which soil

1s formed)




There are 10 soil orders — depends on parent
material and soil forming factors

Mollisols

0 Mollisols
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Many also

Map

DOMINANT SUBORDERS
B Albolis M Rendolls Xerolls
B Aquolls B udolls
B crolls B Ustolls
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o Alfisol
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Soil 1s not Dirt

“Dirt” the Movie: _
organic

matter
5%

http://www.youtube.co
m/watch?v=TKPcuwO
oGqY
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Soll Tests for Quality:

physical, chemical, & biological

O
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Definition of Soil Quality

Soil Fertility
Physical Properties

Biological Activity

“The ability of soil to function; to supply
plants with adequate nutrients, have good
drainage and aeration, promote root growth
and biological activity.”
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A Definition of Soil Quality

Context: soil type, slope, climate.......

Problems Soil Quality
-Salinity Soil iIs OK - High OM

-Low in - Tilth

LOLITEALE - Infiltration

-Erosion -Nutrient buffering

-Drainage
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Physical Tests -- Soil Texture

o Fill ajar 2/3 with soil.

o Fill the same jar about 7/8
full of water. Add
detergent (optional) to
break up aggregates.

O Shake well.

O Measure height of settling
at 30 seconds, 30 minutes,
and 24 hours — or -- look
at particle size differences
— sand, silt, and clay layers.




!OI‘ ‘ exture

0 Estimate by rolling slightly moist soil in fingers

= Firm ball, smooth and becomes sticky when
moistened = mostly clay

= Won’'t stay together and feels gritty = a mix/silt

= Won’t stay together and feels very coarse = sandy
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Texture largely determined by parent material of soil,
past erosion, and new deposits (such as topsoil addition)

O Sandy soil — good drainage, but doesn’t hold water
or nutrients well. (particles 0.05 to 2 mm)

O Silt — moderate drainage, moderate nutrient and
water holding capacity. (0.002 — 0.05 mm)

0 Clay - poor drainage, can supply K mineral,
shrink/swell with water (<0.002 mm)

All of these characteristics are helped with the
addition of organic matter, especially composts.
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Can also examine “macro-organic

matter flotation” at home.

Ag tield Gre:jss Composts
with no SO
residue 1// g \ j X
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Macro-organic matter is important because it feeds the
“active” organic matter‘:fgoqll |, that promotes water stable
aggregates, infiltration, and other positive soil attributes.



Organic Matter Pools

_Actlve oM — hStable OM#

e SOI| Test fOr OM wummlpy

Humus=p»
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Water Stable Aggregates

0 Formed by the aggregation of clay (smallest
particles), followed by gluing together of
macro-aggregates with bacterial secretions,
fungal hyphae, and root hair bonding.




Health SO|I 0hoto

__;__‘”“‘“Pmtnzﬂ

', o
FY
-
=

Matter

A

3 -~-_0rgan|c

.-"f




02mm particle

2Zmm crumhb

SOIL
AGGREGATION

—— Magnification shows
the ever finer

structure of soil.
Five steps of T0x

(after Tisdall &: Oade=, 1982)

clay

A0nm clay particle 200nmclay packet  0.02mm agoregate




To measure water stable aggregates:

O Use a stack of sieves O Demonstrate with a
under water. few aggregates In a
shallow dish.

Field soil Prairie soil
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To measure the effect of water
stable aggregates:

Figure 15. Lab Infiltration Test with Funnel.




Procedure:

0 Assemble filter paper,
funnel, and jar.

0 Add 1 scoop (dry) soll.

0 Gently add 1 scoop
water and start timer.

0 Record first reading
when water i1s not
visible.

O Repeat with 2"d scoop
of water.
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Results:

i |

First scoop:

Notice the lack of soil structure on
the left (field soil) and the presence
of water stable aggregates on the
right (prairie soil)

Field = 38 seconds
Prairie = 20 seconds.

Second Scoop:
Field = 2:06 minutes.
Prairie= 1:15 minutes.

Faster infiltration means that
more rainfall will soak In
to your soil.



A similar test can be run in the field. Use a
section of irrigation pipe or coffee can to create
an “infiltrometer.”

Figure 14. Hlustration of an infiltrometer

In a 6 inch
pour water intop diameter ring,
pour 1 7/8 cup
water. Measure
top of soi amount of time
to soak in.
3 inches Repeat
measurement.

2 mnches




What are the four ways to improve
water infiltration?



Four Ways to Improve Infiltration:

0 Adding organic matter
0 Adding organic matter
0 Adding organic matter
0 Don’t work the soil when wet!!!






Good cover crops for the
I N garden:
L White clover g~
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HHBins can be used for
worm composting.

NOP has strict rules for
definition of “compost.”
Difficult at small scale.
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Organic Matter Pools

_Actlve oM — hStable OM#

e SOI| Test fOr OM wummlpy

Humus=p»
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Lab soll fertility tests available:

Organic Matter Pool, or
“Savings Account”

Avalilable Nutrient Pool,
or “Checking Account”

-- Organic matter
--Total N & P
-- Total C & N

Extractable N, P,
K, pH and micro-
nutrients
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Prairie Soil vs. “Ag” Soll

] N and P in the organic
/ matter pools.\
Organic |NO, Total N | Soluble |Total P
Matter | (ppm) | (ppm) |P (PPM) | (ppm)
A(Q 3.0% |22.1 1363 58 412
Prairie [7.6% |26.4 2828 |34 652
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“Banking” on Soil Nutrient Levels

Your Savings Account Your Checking Account
-- Organic matter content, -- Mineral N, available P and K
total N, total P, clay release

-- This iIs an indication of what
will be available that growing

-- These are slowly available,  season

but can accumulate over
time to be available later.

of K.

-- Soil pH will influence the
avalilability of these and micro-
-- This Is sometimes called nutrients

nutrient “buffering.”
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How to build up your

soil ““‘savings’ account.

Local, on-farm sources: Purchased products:

- cover crops, annuals and - alfalfa and soybean meal (N)
perennials. - bone meal, rock phosphate (P)
- hay muleh - lime (for pH)

- compost

- sulfur (to lower pH)

- raw manure (use with - blood meal (for N)
caution, not on leafy crops)

- wood chips, ash (also use
with care)
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Practices that deplete your

soil ““‘savings’ account.

o Too much tillage.

0 Bare ground (no mulch on top).

o No living crops (no roots in the soil).
O

Soluble fertilizers without concurrent addition
of carbon rich mulches or composts.



Soil Biology Cont....... Soil biological tests
Include earthworm
counts (by hand),
extraction of soil insects
with light above and
funnel below into a jar.

No accurate tests yet for
microbial species
diversity.

Soil respiration rate tests
also available, but
difficult to interpret.




The “will 1t rot?” soil test.

Wet filter paper.

Place in bottom of flat
covered dish.

Fill dish with moist soll.
Add a little more water
If needed.

Incubate and watch.

Observe the amount of
decomposition after certain
length of time.

0 Examples (see photos)
Incubated for 1 week
at 950 F.

O Od

O d

O

O

3 : .I . : p / "/
Worm compost Field soil



For more information:

O http://www.oznet.ksu.edu/ (to get to all KSU
publications, soil test lab info, etc.)

O http://www.oznet.ksu.edu/kswater (for “Citizens
Guide to Soil and Water Testing™)

O http://soils.usda.gov/sqgi/index.ntml (fact sheets
and other info on soil quality)

O http://www.woodsend.org/ (copies of other soil
quality publications, compost testing)

O http://www.amazon.com or other book seller (for
copies of “Soul of the Soil.”)




Humans are bipedal primates belonging to the species Homo sapiens (Latin:
"wise man" or "knowing man") in Hominidae, the great ape family. They are
the only surviving members of the genus Homo.

Mitochondrial DNA and fossil evidence indicates that modern humans
originated in Africa about 200,000 years ago. Humans are widespread in
every continent except Antarctica, with a total population of 6.8 billion as of
November 2009.

The generic name Homo is a learned 18th century derivation from Latin
homdé "man", ultimately "earthly being” (Old Latin hemd, cognate to Old
English guma "man", meaning 'earth’ or 'ground®)
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Sustainable agriculture integrates three main goals:
environmental stewardship, farm profitability, and
prosperous farming communities.

These goals have been defined by a variety of
disciplines and may be looked at from the vantage
point of the farmer or the consumer. Sustainable
agriculture refers to agricultural production that can
be maintained without harming the environment.
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From the 1990 Farm Bill:

“The term sustainable agriculture means an integrated system of
plant and animal production practices having a site-specific
application that will, over the long term:

O

satisfy human food and fiber needs

enhance environmental quality and the natural resource base
upon which the agricultural economy depends

O make the most efficient use of nonrenewable resources and
on-farm resources and integrate, where appropriate, natural
biological cycles and controls

sustain the economic viability of farm operations

enhance the quality of life for farmers and society as a
whole.”

O

O d
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0 Radish seeds germinating

http://www.youtube.com/watch?v=d26 AhcKe
EbE&feature=related

o Plant growth

nttp://www.youtube.com/watch?v=gBCEhuh-
-Ug&feature=related




