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Purposes of Soil Quality

A Employ new & modified crop management
systems

A Increase efficiency of nutrients and water

A Increase quantity & quality of organic
matter

A Decrease soil erosion
A Increase biological diversity
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Total N vs Total Carbon
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Soll Organic Matter

A Enhance crop productivity
A Build soil fertility
A Improve structure

A Build aggregate stability
A Increase nutrient retention
A Increase water holding capaci
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Solil Structure

ARetention & transport of water
& nutrients

AHabitat for Microbes

AReduced Soil Erosion










Granular Solil Structure




Raindrop Splash




Crusted Soll
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Over 14 years of No-Till
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Success of No-Till

A Sanitation
I Prevent weeds from going to seed
I Avoid introducing weeds or disease
I Break insect and disease cycles

A Competition
I Fast uniform canopy formation
I Less than optimum conditions for weeds

A Rotations

I Diversity, Intensity, and Profitability




Save Water
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SOIL MOISTURE LOSS

Y2 TO % INCHLOSSPER TILLAGE
OPERATION

TILLING FOR A GROWING
SEASON é WATEF

21 22INCHES OF WATER

SOIL MOISTURE SAVINGS

117 4 INCHES OF WATERSAVED
FROM STANDINGRESIDUE




Poor Soll Structure Prevents Water

Movement

Saturated Soill

Air Space

Moisture Soil

Dry Soil




Rainfall Simulator
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Water Penetration
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fertility, variety, irrigation, species, cover crop, manure, rotations, tillage, soil
type, erosion, timing,




Water Management

A Greater Soil Cover To:
I Reduce evaporation
" Increase water penetration

I Decrease water runoff
A GOAL: Efficient Water Use




Oats and Turnips




Turnip Cover Crop for Grazing
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Maintenance of Soil Cover

A GOAL: Keep soil surface covered with
crop or residue at all times

I Reduce runoff & erosion

I Conserves moisture by reducing evaporation
I Aggregate stability is enhanced

I Improves infiltration of rain & irrigation

I Increases organic matter & bioversity




Microbes/Livestock

A Bacteria 1000 Ibs/A
A Actinomycetes 1000 Ibs/A
A Molds 200 Ibs/A

A Algae 100 Ibs/A
A Protozoa 200 Ibs/A
A Nematodes 50 Ibs/A

A Worms 1000 Ibs/A




Fig. 10.2. Longitudinal
section of herbaceous
dicot root. /. Root tip with
regions of cell division (A),
elongation (B), and matura-
tion (differentiation) (C). /1.
Section of mature root with
lateral roots in varying
stages of development. ///.
Meristem of a lateral root
arising from the pericycle.
/V. Cross section of a
young root. Differentiated
tissues: root hair (a), epi-
dermis (b), cortex (c), endo-
dermis (d), pericycle (e),
central cylinder or stele (f),
meristem with quiescent
center (g), root cap (h),
xylem (i), phloem (j).
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