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“De-carbonize” energy use,

“Re-carbonize” the soil.

Conservation Agriculture
(Direct Seeding or No-Till farming)

Saving energy and our resources!
Conservation Agriculture



No. 1 Environmental Enemy 
in Production Agriculture

Intensive Tillage

Intensive tillage causes an accelerated 
downward spiral of soil degradation.



The big question in agriculture 
is “How do you cash-flow 
environmental protection?”

The big answer lies in 
Conservation Agriculture!



Global Policies 
and Perspectives

Conservation Agriculture is good for a 
lot of reasons. Carbon sequestration 
impacts on Climate change is just one 
of those reasons.

We have only 
one earth! 
Let’s protect 
and nurture it.



Conservation Agriculture provides beneficial ecosystem 
services:

1. Food, fiber and biofuels

2. Less erosion, less pollution, clean water, fresh air, 
healthy soil, natural fertility, higher production, carbon 
credits, beautiful landscape, sustainability etc., etc. 
……

True Conservation 
is 

carbon management.

Soil carbon is a priceless key to the planet’s 
health and our environmental quality.
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Soil organic matter is a  mixture of 
residual plant material in various 
stages of decomposition and microbial biomass

and all their bi-products.

The “key” component is:
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Soil carbon is the 
“Keystone” for all soil 
physical, chemical and 
biological processes 
and properties.
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Management platform
fertility, variety, irrigation, species, cover crop, 
manure, rotations, tillage, soil type, erosion, timing,  

Carbon is a “keystone” in nutrient cycling!



Conservation Agriculture 
is a Win-Win Strategy!

Win #1 Win #2

Growing 
food and 
fiber to feed  
the world. 

Protecting the  
environment 
and all its 
resources.

A lot of responsibility for farmers!!
Let’s develop policies that help 
conservation farmers and society!



Global Environmental Quality 
depends on soil quality.

Tillage intensity Carbon inputs

Soil organic carbon
Climate    Vegetation    Topography    Parent material    Age

Sustainable agriculture
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A little bit of nostalgia.
A lot of soil degradation!
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Wheat, 6 Tons Manure/year
Corn, 6 Tons Manure/year
Continuous Wheat
Continuous Corn

Sanborn Field:  Missouri

Estimated
to 4 % in 1888
Wagner (1989)

Morrow Plots:  Illinois
Corn-Oats-Hay Rotation
Corn-Oats (1885-1953, Corn-Soybeans (1954-Present)
Continuous Corn

Long Term Effects of Crop Rotations
Midwest USA



Possible explanations for soil carbon decline.

1.  Intensive tillage - moldboard plow and disk harrow.

2.  Changing from perennial species (60 to 90 % of  
biomass below ground) to annual agronomic species 
(15 to 20 % of biomass below ground).

3.  Increased organic matter mineralization as a result 
of increased use of inorganic nitrogen fertilizers. (Lit. 
cit. Green et al., 1995, SSSAJ  59:453-459.)



Soil organic matter.

Cation exchange 
capacity
Available water
Water use efficiency
Infiltration
Microbial and fauna 
Biodiversity and activity
Water quality
Structure and tilth
Buffer capacity
Pesticide adsorption
Capacity to handle 
manure and wastes
aesthetic appeal
Nutrient cycling
wildlife

Erosion
Runoff
Compaction
Air pollution
Water pollution
Fertilizer inputs
Energy costs
Time and labor
Equipment wear

Decreases

Increases



Tillage-induced
Carbon Dioxide Loss

CO2CO2

Agriculture has dug a “carbon hole” with intensive tillage.

Agriculture can now refill the “carbon hole” with less 
intensive tillage.



Conservation Agriculture
Manage soil carbon!

“Delay Decay”

Our goal in residue management is generally 
to “Delay Decay” for optimum effect and 
control of environmental quality. 



ECOSS Fertilizer Schematic

Agricultural 
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Environmental 
Quality

Carbon capture 
through 
photosynthesis

Carbon management through pyrolysis

Enriched Carbon Organic Slow release Sequestering Fertilizer

Hydrogen 
for fuel 
cells

Controlled 
slow release 
N fertilizer

Increased 
agricultural 
productivity

N fertilizer 
without use 
of fossil fuel

N2

Semi-permanent 
soil C sequestration 
via char bi-product Decreased CO2 and 

N2O  emissions, less 
denitrification



Intensive Tillage destroys the 
biological and ecological 
integrity of the soil system.

Before 
Primary 
Tillage

After 
Primary 
Tillage

After 
Secondary 
Tillage

“Earthworms are allergic to cold steel!”
Credit: Mike Bell 15 July, 2003



** Soil Biology Team **
The “living soil”

Earthworms, insects and rodents are the most visible components 
of the “living soil” team. They work in tandem either soil 
microorganisms and fungi to contribute to aeration and nutrient 
cycling as part of a “soil factory” team effort. 



Green 
plants

Stubble  
residue

Organic matter --- humus
Humic
fulvic
acids

Basic 
elements

CO2 CO2 CO2 CO2 CO2

CO2

Active pools  ---- Passive pools  ---- Recalcitrant pools

Crop Residue/Stubble Decomposition Cycle as a temporal 
continuum with carbon changing form and function as CO2  
is released through microbial respiration.

Carbon Cycle - a 
“fantastic voyage”



Gaining Carbon Losing Carbon
Improved management can make it 
easy to come with more cropping 
intensity and/or cover crops and 
result in net carbon sequestration.

Improved management can make it 
slow to go with residue management 
and/or less tillage and result in net 
carbon sequestration.

Tillage flashes forth flames of fire!



Carbon in the soil is 
like money in the bank!

“Piggy Bank” “Soil Bank”

$  principle                < ----- >  soil organic matter

$  interest                  < ----- >  crop stover (residue)

$  withdrawal             < ----- >  intensive tillage

$  re-invest interest   < ----- > conservation tillage           
and surface residue

Now with possible 
carbon credits, it’s 

real money$$$



Global Environmental Concerns

The solution is 
Conservation Agriculture.

Increasing Global Population

Decreasing Agricultural Producers



Carbon Trading Markets

15 May, 2001  Web site: www.igfinsurance.com/services/

IGF Insurance Company is the fifth-largest 
crop insurance company in the industry that 
specializes in agribusiness risk management. 

AGENT SERVICES 
For Carbon Credit Program.

The market for carbon credits is still in its infancy. However, 
sales are occurring and the opportunity exists for producers 
and landowners to cash in on their carbon credits. IGF’s
objective is to help our clients document the number and 
source of their eligible credits and help provide a conduit for 
them to sell those credits. IGF does not buy carbon credits or 
guarantee their value.

IGF Corporate Office Address: 
6000 Grand Avenue 
Des Moines, IA 50312 



The investment bank Rothschild Bank Australia said it 
was estimated that the global carbon trading market 
could be worth up to $150 billion by 2012.

The World Bank has estimated that greenhouse gas 
trading will be a $10 billion market by 2005.

The U.S. Agriculture Department estimates that 
the U.S. carbon sequestration market could swell 
to $5 billion per year by 2035.

Estimates of global carbon 
sequestration markets

Deutsche Bank has pegged the global emissions 
market at about $100 billion by 2010, about half 
the size of the U.S. wholesale electricity market. 



Conservation Agriculture
(Direct Seeding or No-Till farming)

Credit : 1998
Jim Kinsella, 

Agriculture’s role in 
the carbon cycle.
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ECOSS Fertilizer Schematic
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"It's simple: carbon in the air - bad; 
carbon in the soil - good," Sen. Pat 
Roberts (R-KS) said recently in a 
telephone interview. "We've got to get 
more out of the air and into the soil."

Conservation Agriculture 
can play a huge role!



Carbon Credit Accounting
Systems must be:

Transparent

Consistent

Comparable

Complete

Accurate

Verifiable
Source: IPCC, 2000

The devil is in 
the details! 
Beckism #101



What have you done to 
improve our world?

Put carbon thinking into Conservation Agriculture

Put carbon on your agenda

Put carbon in your action plan

Lead development of  global carbon policies and 
markets that includes farmers

Implement carbon management in Conservation 
Agriculture

Society  will appreciate your efforts in 
providing a quality environment and a 
sustainable food supply.



Is your world spinning on carbon?

Carbon is the cradle of environmental quality!



The VEGETATION images show the storm over China, Mongolia, North and 
South Korea, where dust transport is clearly visible. The image is of April 7th

, 2001.

China Dust storm 2000 km across 
(07/04/2001)

News reports typically 
attribute the dust storms to the 
drought of the last three years, 
but the drought is simply 
bringing a fast-deteriorating 
situation into focus. Human 
pressure on the land in 
northwestern China is 
excessive. There are too many 
people, too many cattle and 
sheep, and too many plows. 
Feeding 1.3 billion people, a 
population nearly five times 
that of the United States, is not 
an easy matter.

DUST BOWL THREATENING CHINA'S FUTURE   Lester R. Brown



We have only

one 

Earth!


