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Bare fields do not convert light
energy Into chemical energy

Producers (plants and other
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Tillage disrupts the
Pore space which
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Most Blological Acilvity Occurs
Uriclgrerouric




What happens when an organism Iis missing?

Root feeding

nematodes Predatory
Roots / Fungus feeding mites
IES

/

Soil '
m?tt:rr?émc Predatory
residues \ / nematodes
Fungi
B Flagellates // /
/| Amoebae
Bacteria ya
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Bacteria feeding
nematodes




Stability tends to Increase with
Increasing Complexity
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Diversity of Species » High
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Allen Savory: Holistic Mgmt




Collaboration
Competition

ND case study: 2006 Productlon On Burlelgh District Plot

P vith 1 Jn. ofirain,.
Ollseed Radlsh 1260 Lbs

Purple Top Turnlp 1513 Lbs
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Collaboration at work: Cover Crops Keep
so_ll cover and prowde nutrlents




Soll Temperatures




When soll temperature reaches...

Soil bacteria die

100% moisture is lost through
evaporation and transpiration

100 F 15% of moisture is used for growth

85% moisture lost through evaporation
and transpiration

Q 0 F 100% moisture is used for growth

J.J. McEntire, WUC, USDA SCS, Kernville TX, 3-58 4-R-12198. 1956



Nitrogan (M)
Phosphate A

Potash (K,0)

e

Allow plants to feed mlcrobes and mlcrobes feed plants

pance
ne Nutrient Cycle

= T x x ——— T — L —

Nutrients from below




E. coli bacteria, like the

one shown here, can be

enlisted to Frndune an
malarial drug.
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In Conventional Tillage
systems
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In No-Till systems

Wesicles Mulrient Storage

Fungi-dominated food web

Nematode and fungal relationship
(Fungi has 40-55%0 C-use efficiency)



Perenniajs g

1.1" =

-

piverse Rotations

o T
b

i,

[ o LA L L L L Lt
e




Soll iIs not a machine, it is an Ecosystem. A
functioning ecosystem needs protection and energy.




Microbes in the living soil need diversity

Wheat - Fallow
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Continuous Cover
and Crop Diversity

Maximize Diversity
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th Cover Crops
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Four: Manage Disturbance (Physical and Chemical)

Before | After After
Primary Primary Secondary
Tillage Tillage Tillage

Dr. D.C. Reicosky, ARS, Morris, MN.



ANOTHER PHYSICAL DISTURBANCE :
REPEATED OVERGRAZING




Physical disturbance: Over-irrigation







Chemical disturbances: over-application of

pesticides, fertilizers and manures




The foundation of our modern agriculture
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" Economics:

ance Costs You Monmey




@ TAKE 'JO\/J“ MORE SOIL DISTUREANCE
EQUALS MORE FUEL USAGE

2006 Tractor Fuel Bl
Dollars $

$8,605.89
10000

6,919.40
500
§1|505.34
0

Conventional Till Minimum Till No-Til

Tilage System




Uererstand the Ecosystem
processes and the ecologtcal
principles youwill create Synergy

LT SR N =

om below |

Nrogan (4 - | Nutrients fr

= —=

e
)

Cou e

—7
e
T o oo Ao o
oo ! S,
i B g e e e e, i~
e ]
]
e
e
o
o o o o
e

E" e T
| [
|

|
(l(l(l:
| O
)
‘I(l(ll-
‘I(l

.

!
TN
5
L

1)
1)
1)
1)
m~
L

h
'
h
—L
i
e
it
T
o
i
T
s

1)
1)
)
)
0}

.
2

]
e
ot
2
w
e
e
e
o
e
h
D
)
s
'
o
i
—~
p

ey
"y
()
ek,
"y
"y
ey
i
Ty
e
'«
S O v O’ O im0
T
e e
o
L —
' wiclec
'y oL
e S S S
@ D
-~
bl

1)
m~
)

e

P B, i )
e e e e e e e e oo e e e e X,
e e e anaraataay
e e e e
e e

!
o
X
'
't
!
!
u
u
u
u
)
|
]

e
o oo,
R
e,

-
(- = -

L)

I“
u
i

1)
‘I(l
1)

oo
et
e
T T
v f O
o
o
o
oo
!
!
!

[ 1)

[ 1)
i O T
[ 1)
‘I(l(l(l
[ 1)

[ 1)

[ 1)

[ 1)

[ 1)



Not
Sustainable Sustainable

Low energy High energy




Economics on a No-till system

No-till with Cover Crops

No-till without Cover Crops

Rye (1 bu./ac.) $15.00
Vetch ( 20 Ib./ac) $17.00
Radish (4 Ib./ac) $10.00
Round up $7.00
Cr. Clover $8.00

(51b./ac.)

Planting/Rolling per $ 25.00

AC.
Cover Crop

Total

$82.00 per/ac.

18-46-0 $52.00

*(18 units of N)

*(162 units of N) $160.00
(30% N)

Mar. 2 2008 price-

Round up $7.00

2 Ib Atrazine and $12.00
Simazine

Total $231.00 per/ac.

$149.00 per ac. savings

Costs as of 3/1/2008

*Units of Nrecommended by NC State
University




e

HIGH SOIL QUALITY LEADS TOHIGH SILAGE
QUALITY.

Ray’s silage provides enough energy- no extra
corn needs to be added to the feed ration!

Which saves $ 1,638.00 for every 65 head of
stocker steers! b
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Understanding Soil Health:

~The Only Sustainable Green Revolution!

apture sunllght—make carbon (energy) %

opy Nature (mlmlc diversity) with Cover _
cCrops, mtercropplng and cover the solil.é L
all times. | =

M

ontrel physu:al and chemical dlstugbanie

onverge cropplng and gra‘zmg systems
together --
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Super Heros

Among others in a
healthy soil system!
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