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Investing in Your
Overview

> Why invest?

» Differences between organic/ecol
nutrient management & conventio

» Soil investment strategies (lessons f
nature)

» Role of organic matter in soil function
» How do plants and soil interact?

» Soil management and water

Resources

> One farmer’s view of soil mana



s to invest in your soil’s

* Without sufficient organic matter, soil function can be
severely impaired....

* Well-managed soils store and cycle both nutrients and
water more effectively AND help protect water quality
above and below ground.

e All farmers are required to develop N management
plans (ILRP), and due to SGMA, likely have to report on
water usage.

Our soils aren’t ready for the stresses that climate
change will bring...



ates of all degraded lands (in million km 2) in d
(Dregne and Chou, 1994).

Continent Total area Degraded area ¥ % degraded

Africa 14.326 10.458
Asia 18.814 13.417
Australia and the 7.012 3.759
Pacific

Europe 1.456 0.943
North America 5.782 4.286
South America 4.207 3.058
Total 51.597 35.922

t Comprises land and vegetation.



How is ecological soil management

different from conventional?

» It attempts to relink the C and N cycles in
management of agricultural soils, which were severed
by Haber-Bosch process

» It’s more dependent on healthy soil microbiology,
which in turn....

» ....Makes management less precise due to number of

variables: Soil temp, moisture, tillage, OM%, C:N ratios of
various inputs, including cover crops
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How is ecological soil management
different from conventional?

» Slower release (especially N)

» Often higher P applications (with manure & manure-
based compost)

» Soil quality builds and provides returns over time

N =available N
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What lessons (soil investment
strategies) from nature can be applied
to our agricultural systems?

/Regular additions of organic matter to the soil \

» Compost, cover crops, green manures, manures, plant residue (leave
the straw, invest in your soil!!)

Diverse sources of organic matter (encourages
complexity)
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What lessons (soil investment
strategies) from nature can be applied
to our agricultural systems?

/Protect the soil surface (living plants or mulch) \

Keep soil disturbance, physical (tillage) or chemical
disturbance, to a minimum

Try to match inputs/nutrient availability with crop
demand
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Regular Additions of Organiedatter &...
>dluce Soil Dist




oo Wil
the soil

Graphic: Drinkwater, et.al. 2008 , Chptr 5,
Management, In: Agricultural Systems.
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Protect the Soil

Plants) & Divers

Sources of Organic
Matter

Up to 20% of carbon (or
more) fixed by
photosynthesis in plants
is transferred to the soil

as root exudates.
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Plant roots exude:

> Water

»Sugars,

»Amino acids,

» Organic acids,
»Vitamins,

»Plant hormones,

» Growth substances,
»Mucilage, and

» Proteins

Signaling and enzyme feedback

Crop rotation (diversity) influe
al, 2012, Gardner, et al, 2011)

Exudates encourage micr
growth and the microbe
uptake of nutrients



TIP OF A ROOT WITH
MYCORRHIZAE ATTACHED

(MAGNIFCATION = 100X)







Protect the Soil (Living Plants) &

Diverse Sources of Organic Matter
SOIL MICROBES

CARBON COMPOUNDS
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lomalin, Fungi and Soil Aggregate

40-60% of the soil microbial biomass is
associated with microaggregates (<250
micrometers)



)il Aggregates and Water Infiltratic

No soil structure = no infiltration

Soil structure = infiltration

Graphic: Building Soils for Better Crops, Magdoff &












Soil Organic Matter and Available Water Capacity
Inches of Water per Foot of Soil

Hudson, B.D. 1994. Journal of Soil and Water Conservation, 49(2). 189-194, March-April

Percent SOM |Sand Silt Loam  |Silt Clay Loam
1 1.0 1.9 1.4
2 1.4 2.4 1.8
3 1.7 2.9 2.2
4 2.1 3.5 2.6
5 2.5 4.0 3.0
—
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Cover crop in new orchar



Old Orchards (30+ tons an






Resources







esources for Soil Assessment a
Management

b Soil Survey:
http://websoilsurvey.nrcs.usda.gov/app/HomePage.

it hmonal Center
3 Appicpeiae

ology



sources for Soil Assessment an
Management

io State University’s, The Biology of Soil
Compaction Fact Sheet (2009)



sources for Soil Assessment an
Management

5, I.M., Acosta-Martinez, V., Calderdn, L.E. Jackson. 2014. Soil enzyme activiti
bial communities, and carbon and nitrogen availability in organic agroecosystem
s an intensively-managed agricultural landscape. Soil Biology & Biochemistry 68






