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Moderador
Notas de la presentación
Pleasure to be here.

I am talking today about an odyssey that started  over 8 years ago when we began looking at water efficiency growing crops ranging from corn, pumpkins, to mixed vegetables and  fruit at Chatfield Farms.  We grow these crops to support a wide variety of money making events plus we support 330 vegetable shareholders (CSA) and supply 4 farm markets May through October

High and dry steppe climate ;Elevation at 5500 ft (1676 meters) and annual precipitation at 16 inches(40-41 cm)  Frost free season is typically about 140 days

Soils are alkaline around 7.2-8.0 pH and naturally low in organic matter 1-2%  sandy loams to bentonite clays

Emphasize how we farms is small scale, very low tech, and the vegetable.fruit farming is adapatable to very low equipment, hand labor situations.
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Water placement method is primary
way to increase water efficiency

-Drip irrigation vs. overhead sprinkler
saved 36% of total water used

-Use of reemay covers to protect new
seedlings and lessen evaporation



Moderador
Notas de la presentación
WE irrigate the majority of our crops with an irrigation well.  Colorado has a complex set of water laws and we are very limited as to how much we can pump from the aquifer by how much we can replace in the South Platte River system.

Our region is undergoing a changing climate and we are becoming more arid.  Water conservation is everything in Colorado.  Surface water to augment our well is becoming scarcer especially due to  more frequent droughts


DENVERBOTANIC

GARZENS

Chatfield Farms

Utilizing plastic mulch

-Can increase water savings an
additional 10-15%

-Reduces evaporation and
competition from weeds

-Warms the soil for quicker plant
growth in the Spring and enhances
yield
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Build soil organic matter
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Moderador
Notas de la presentación
As I said Most of our soils are loam but they do grade into heavy clay along the edge of our fields.

The farms fields have been heavily fertilized with synthetics N over the years leaving us with SOM levels of 1-2% at best.

According to Rattan Lal, director of Ohio State University’s Carbon Management and Sequestration Center, the world’s cultivated soils have lost between 50 and 70 percent of their original carbon stock, much of which has oxidized upon exposure to air to become CO2. 
In the modern era of intensified agriculture, soils are generally managed as a commodity to maximize short-term economic gain. Unfortunately, this concept entirely ignores the consequences for a vast array of biotic and abiotic soil processes that affect air and water quality and most important, the soil itself. R.L. Mulvaney, S.A. Khan, and T.R.Ellsworth in the Journal of Environmental Quality 2009 38: 2295–2314
As soil organic carbon has volatilized and diminished the soil health of the earth’s arable land has declined.”

“ Carbon-depleted soils become less productive and more dependent on additional inputs to produce crops.”
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Moderador
Notas de la presentación
We can only produce about 100 cubic yards (76 cubic meters) of compost on our site currently.  Any other we have to truck in so it can become cost prohibitive.
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Addition of compost

-Improve water and oxygen
infiltration into the soil

-Dr. Whendee Silver, UC Berkeley,
documented an additional 900 Ibs. of
carbon sequestered in an acre of
pasture land by top-dressing with %
Inch of compost and then grazing.

-The compost improved grass growth
25-50% and improved water
retention an average of 2,800 gallons
per acre.

COMPOST MICRDORGANSMS. MAGNIFIED 1,000 TIMES

TR
v f o

Actinomycetes Fungi Bacteria
100 thowusand - 100 o 10 thousarnd - 1 million 100 millian - 1 billion
por gram of compoat par gram ol com post par gram of compost

with parmassion from On-Famn Composting Handbook. NFRWAES-54. published by NRAES, Cooperatres Extension, 152 Riley-Flobb

Hall, Ithaca, New York 14853-5701. (807) 255-T654. Quantibes of mesoorganisms from: Sterritl. Robert M. {1588). Micrebsology Tor
and FPub

dic Healh Enginears p. 200, E. & F. M. Spon Lid | New York, MY 10001 LUSA

Tabia 3.6
MICROORGANISMS IN COMPOST

Actinomycetes Eungi Bacteria
Actinobifida chromogena Aspergillus fumigatus Alcaligenes faecalis
Microbispora bispora Hurmicola grisea Bacilus brevis
Micropolyspora faeni H. insolens B. circulans complex
MNocardia sp. H. lanuginosa B. coagulans type A
FPseudocardia thermopiilia Malbranchea pulchella 8. coaguwlans type B
Streptomyces reclus Myriococcuwm themophilum 8. licheriformis
S, therrmofuscus FPaecilomyces varoiti 8. megaterium
5. thermovicolaceus Papulaspora thermophila 8. pumilus
IS thermovulgarns Seylalidivurm thermophilirm 8. sphaericus
5. violaceuws-ruber Sporatrichum thermopitiile 8. stearcthermophilus
Thermoactinomyces sacchart B. subtilis
T vulgaris Clostridivrm thermoceffum
Thermaormonospora curvata Escherichia coli
T. wirichis Flavobactarium sp.

Pseudomonas sp.
Serratia sp.

Source: Palmisanc. Anna C. and Barlar, Marton A (Eds.) (15596). Microbmology of Sobd WWiksle Thermus sp.

Pp. 125127 CRC Prass Inc . 2000 Corporate Bhd | N Boca Raton. FL X3431 USA



Moderador
Notas de la presentación
We knew that compost additons could significantly improve water holding capapcity and infiltration while creating more long term fertility to our soils.  We thought it was a largely physical effect.  Turns out there is more to the story.

We have been taught that chemistry and physics govern soil fertility.  In particular, that fertility lay in cation exchange capacity ---its capacity to hold positively charged ions , essential nutrients like potassium K and calcium Ca loosely enough for soil water to take them up and hand them off to plants.  This is not wrong, but it is only half of the story.”
				-Dr. David Montgomery, 				Geomorphologist,
				University of Washington
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e Composting and cover cropping
has raised our S.0.M. from 1.5% to



Moderador
Notas de la presentación
We could not do it all due to the limitations of producing compost and spreading it all the time.  Cover crops can provide nutrients, organic matter, and help provide a bridge for soil microbes

We have seen a big increase in water infiltration and a lessening of irrigation intervals.
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Plant-microbe

e Compost inoculates soils with
bacteria, fungi and actinomycetes

* Microbial activity drives the
process of aggregation and
enhancing soil structural stability

* Some carbon fixed by plants
during photosynthesis is exuded
by roots to feed soil microbes



Moderador
Notas de la presentación
Exudates from living roots are the most energy-rich of  carbon sources. In exchange for ‘liquid carbon’, microbes in the vicinity of plant roots - and microbes linked to plants via networks of beneficial fungi - increase the availability of the minerals and trace elements required to maintain the health and vitality of their hosts (1, 2). Microbial activity also drives the process of aggregation, enhancing soil structural stability, aeration, infiltration and water-holding capacity. All living things -above and below ground - benefit when the plant-microbe bridge is functioning effectively.

-Dr. Christine Jones “Amazing Carbon
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Keep live plants growing in the ground as much as possible.

e Utilizing cover and companion
crops whenever a crop is not being
grown

e ....to keep root exudates going to
feed microbes that enhance
availability of essential plant
nutrients.



Moderador
Notas de la presentación
Soils microbes and plants evolved together.  Why did we ever think there was not a symbiotic connection?
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Ultimate Step:
Regenerative farming

-Keep mulch or debris on
soil surface as much as
possible.

-Eliminate tillage

-Maintain a high level of
soil microbial life to cycle
nutrients

-Reduce use of synthetic N
& P fertilizers that inhibit
the complex biochemical
signaling between plant
roots and microbes



Moderador
Notas de la presentación
New way of thinking about an old way of farming
Armor the surface to prevent wind and rain erosion.  Weed prevention

No till:  preserve soil moisture  Preserve microbial life especially arbuscular mycorrhizae and hyphal strands that transport nutrients

Keep living plants in the soil as much as possible to support diverse microbial life
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