
THE SCIENCE OF SOIL HEALTH
Why it is important for agriculture
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OUTLINE

 Why is soil health important?
 Soil degradation
 Soil enhancement
 Future demands of agriculture



WHY IS SOIL HEALTH IMPORTANT?



GOOD SOILS = GOOD YIELDS

Mean NCCPI
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Soybean yields 
across Iowa, 
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Climate resilience is derived from good soils in rainfed agricultural systems



NCCPI-AG
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MAIZE COUNTY YIELDS 



VARIATION IN 
NCCPI ACROSS 
THE MIDWEST



SOYBEAN PRODUCTION FIELD

Early August Late August

Yield variability in a field comes from soils inability to supply water during grain-filling

65 bu/acre

25 bu/acre



CROP YIELD VARIATION



YIELD GAPS

Iowa Maize Story County
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Iowa Maize Story County

Fraction of Attainable Yield
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CHRISTIAN COUNTY ILLINOIS CORN

Christian Co Corn 

Year
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STORY COUNTY IOWA SOYBEAN

Soybean Story Co Iowa
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CHRISTIAN COUNTY ILLINOIS SOYBEAN

Christian Co Soybean

Year
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CORN: SPECIFIC CLAIMS

Midwest Corn Production 

Year
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SOYBEAN: SPECIFIC CLAIMS

Midwest Soybean
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EROSION: HOW MUCH IS TOLERABLE?



Credit: Roger Wolfe,  Baltimore, OH

after 1 year
0.025 inch soil loss 

~4 tons/yr

after 40 years
1.0 inch soil loss
~160 tons

Erosion from 1 acre of land (43,560 ft2)!



THE WIND BLOWS TOO







“Passive protective blanket” “Active protective blanket”





RESIDUE AND COVER CROPS

 Stabilize the microclimate of the upper soil 
surface

 Provide a food source for microbes
 Source of nutrients to be recycled



LEAF CHLOROPHYLL 2012

Chisel-Plow Corn 2012
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CHLOROPHYLL SUMMATION INDEX 

Corn 2009-2010

Summation of Chlorophyll Index Readings
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PROJECTED CHANGE IN N. AMERICAN 
PRECIPITATION
BY 2080-2090



CLIMATE EFFECTS SOIL BIODIVERSITY
( R.D. BARDGETT AND W.H. VAN DER PUTTEN)  

Potential impacts on:
- Soil carbon and nutrient cycling
- Resilience to environmental changes: drought and diseases



SCIENCE OF SOIL HEALTH

 Assume we change soil health without 
considering that we need to use soil 
biology as the first step

 Recognize that biology is linked to all of 
attributes we consider as soil health



FUTURE DEMANDS OF AGRICULTURE



CLIMATE SMART AGRICULTURE
INTEGRATE ADAPTATION WITH MITIGATION

 Building soil organic matter, such as by 
minimum/conservation  tillage; Note: Soil OM is third 
largest carbon pool on earth;

 Integrated nutrient management practices, such as green 
manures, planting of legumes, livestock manure. 

 Increase water and nitrate use efficiency, irrigation, water 
harvesting;

 Improve livestock management practices, 
grassland management, land restoration,
and apply agro forestry. 

BETTER SOIL AND WATER  MANAGEMENT 
PRACTICES ARE KEY



THE PROBLEM





CHALLENGES

 Enhance the soil resource through soil health 
to increase water availability to the crop

 Increase the biological activity in the soil to 
increase organic matter cycling and nutrient 
cycling through a stable microclimate at the soil 
surface

 Protect the soil against the extremes in climate 


	Slide Number 1
	The Science of Soil Health
	Contact Information
	Outline
	Why is soil health important?
	Good Soils = Good Yields
	Maize County Yields 
	Variation in NCCPI across the Midwest
	Soybean Production Field
	Crop Yield Variation
	Yield Gaps
	Christian County Illinois Corn
	Story County Iowa Soybean
	Christian County Illinois Soybean
	Corn: Specific Claims
	Soybean: Specific Claims
	Slide Number 17
	Erosion: How much is tolerable?
	Slide Number 19
	The wind blows too
	Slide Number 21
	Slide Number 22
	Slide Number 23
	Slide Number 24
	Residue and Cover Crops
	Leaf Chlorophyll 2012
	Chlorophyll Summation Index 
	Slide Number 28
	Slide Number 29
	Slide Number 30
	Slide Number 31
	Slide Number 32
	Projected Change in N. American Precipitation�by 2080-2090�
	CLIMATE Effects Soil biodiversity�  		( R.D. Bardgett and W.h. van der putten)  
	Science of Soil Health
	Future Demands of Agriculture
	Climate Smart Agriculture�Integrate adaptation with mitigation
	The Problem
	Slide Number 39
	Challenges

