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Rockwellôs County Agent - 1948



What Followed?









Causes?







Energy and Fertility 

Management System -

Obsolete





Where 

Are These People 

Today?





A Deeper Level Explanation











FOSSIL FUEL INTENSIVE ERA



Does contemporary sunlight 

for food production and 

harvest require a sufficiency 

of people?





Since 1948: 

More people

More in cities

Fewer on the land





What has been the 

change on the 

land?



Silent 

Spring

(Tilman et al., 2002)

Silent 

Spring

Production

Sales



(Tilman et al., 2002)







April 6 ïApril 19

Agriculture: primarily monocultures of annuals

Satellite image of plant activity in the Corn Belt



Å40% of US waters unfit 
..for swimming & fishing

Å70% of US water .. .. .. .. .. 
écontamination due to ag 

ÅAt least one pesticide .. ..
.. found in nearly every .. .. 
.. water & fish sample in .. ..    
éagricultural areas

ÅPesticides increase           ..
.. vulnerability to pathogens 
.. at sub - lethal levels 

ÅAtrazine: most commonly 
.. usedðmost commonly .. .. 
édetected

ÅAtrazine: inhibits normal   
. sexual development in .. 
..amphibians <0.1 ppb

ÅPesticide levels associated 
..with annual cropping



Changes

in the 

sea?





Loss of Cultural Capacity





What 

the experts say



ñIn most parts of the world, human 

activities, and agriculture in particular, 

have resulted in decreases in net 

primary productivity from the levels 

that likely existed prior to human 

management.ò 

(Field, 2001, Science)

A Different Planet



ñConfronting the Human Dilemmaò

Millennium 

Ecosystem 

Assessment (MEA)  

ïa U.N. sponsored 

assessment of the 

state of the planet

Agriculture: the ñlargest 

threat to biodiversity and 

ecosystem function of any 

single human activity.ò



But the 

problem of agriculture 

goes back to its beginnings 

10-12,000 years ago with 

soil erosion.



Why is soil important?





Elements necessary for life



Elements necessary for life

(global commons)



Elements necessary for life

(land-based)



What are Natureôs 

arrangements on the 

landscape?













Agriculture mostly reversed 

natureôs way



The Global Ag Reality



2000 Distribution of Global Agricultural Acres

A Different Planet Global Cropland Distribution 

Monfreda et al. 2008
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The Core Proposal 

of the 50-Year Farm Bill
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The next 10 five-year Farm Bills (beginning date shown) 
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Annual grains 
(cereals, beans, oilseeds): 

replanted annually

Perennial grains:
5-10 years betw een 

replanting 

Other annuals 
(vegetables, tobacco, 

cotton): replanted annually

Hay or forage 

crops: 2-15 years 

betw een replanting

Protecting our soil with perennials: National acreage goals for the next 50 years.  
Half a century  of concerted investment in research, education and incentives could increase the acreage protected by deep-

rooted, long-lived perennial crops from 20% to 80%.

80% Annuals

20% Annuals

80% Perennials

Unlike rangeland or forests, the individual f ields that comprise our nation's 320 million acres of cropland are frequently being rotated betw een different 

crops. A f ield producing corn one year may be planted to potatoes or hay the next year. Government programs influence w hich kinds of crop gain or 

lose acreage over time. We are proposing agricultural programs that w ould influence farmers to rotate f ields into and betw een perennial crops more and 

more often over the next 50 years.

20% Perennials

A

C

B

D

E 

F

(A) "Combine for Cows" exchange program helps grain farmers convert to hay or grazing operations;(B) Subsidies continue to serve 

as an incentive for the substitution of grass for grain in meat, egg and milk production ;(C) First perennial grain crops released after 

years of intense development; (D) Farmer and consumer education about new grain crops; (E) New perennial grain varieties for 

expanded geographical range (F) High value annual crops now mainly grown on the least erodible fields or as short rotations 

between perennial crops.

Tree & vine  crops:
10-20 years betw een 

replanting



Existing conservation and forestry programs

Pesticide reduction (IPM, organic) research and extension

Incentives and training for conversion 

from grain to pasture fed livestock

Seed increase, education and incentives 

for conversion to new, perennial crops

Perennial crops breeding & agronomy
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Tens of 

thousands of 

years (e.g., 

prairie, forest)

Several 

thousand 

years

Centuries

Decades 

(e.g., dust-bowl 

levels of erosion)

50-year period covered by farm bills beginning in 2009

Young farmer, rural community programs

Existing farm and commodity programs

U
S

D
A

 p
ro

g
ra

m
 p

ri
o

ri
ty

 (
 b

u
d

g
e
t,

 s
ta

ff
 p

o
s

it
io

n
s

)F
B

 2
0
4

9

F
B

 2
0
0

9

F
B

 2
0
4

4

F
B

 2
0
3

9

F
B

 2
0
3

4

F
B

 2
0
2

9

F
B

 2
0
2

4

F
B

 2
0
1

9

F
B

 2
0
1

4

2010 2020 2030 2040 2050 2060

New or expanded programs

A 50-year plan to increase the productive lifespan of US cropland 

through changes in USDA program priorities
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Closed circles indicate estimatesðchanging over time as annual grains are replaced by perennial crops--of the remaining productive life of U.S. 

agriculture shown on the left-hand axis.  Colored areas and captions in italics refer to  changes in USDA priorities (right-hand axis) as the result of new 

policies reflected in the next 10 farm bills.



But is it possible?



Breeding Perennial Grains
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Perennial Grain Development Via 
Wide Hybridization
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Perennial 
grain crop

Perennial Grain Development Via Wide 
Hybridization



Perennial Wheat








