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 Inputs 

 Temperature 

 Precipitation 

 Solar radiation 

 Carbon dioxide 

Direct 
  Growth 
  Phenology 
  Yield 

Indirect 
 Insects 
 Diseases  
 Weeds 

Soil is the underlying factor as a resource 
for nutrients and water 





y	=	-2.5991x	+	54.048	
R²	=	0.45023	
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April	-	May	Rainfall	(inches)	

Suitable	Field	Days	(Apr	2	-	Jun	3)	versus	
April-May	Rainfall,	Iowa	Average	(1959-2013)	
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NDVI = (NIR-red)/(NIR+red) 
 
SAVI = (NIR-red)/(NIR+red+.05)*1.5 
 
PSRI = (red-green)/NIR 
 
Ratio = red/NIR 
 
Often use 30+ different vegetative indices to estimate canopy parameters 
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Day of Year
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Kelley Farm: Field 5, Corn: Fall Strip
Exotech & CropScan Data: 2001-2005
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Corn 2012
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Corn 1998-2000

Intercepted Solar Radiation (MJ m-2)

1650 1700 1750 1800 1850 1900 1950 2000 2050

Y
ie

ld
 (

k
g

 h
a

-1
)

4000

5000

6000

7000

8000

9000

10000

11000

Data Points

Yield = -19925 + 14.7 Inter Rad r2= 0.88



Corn 2010-2012
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Corn 2010-2012

Grain-filling
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Corn 2012

Soil Adjusted Vegetative Index
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2008 Continuous Corn

Sum (1-PSRI * Daily PAR)
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2009 Continuous Corn 
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2010 Continuous Corn 

Sum (1-PSRI * Daily PAR)

7.9e+5 8.0e+5 8.1e+5 8.2e+5 8.3e+5 8.4e+5 8.5e+5

Y
ie

ld
 (

k
g
 h

a
-1

)

2000

4000

6000

8000

10000

12000

14000

Data points 

Yield = -83665 + 0.111 * Sum R2 = 0.74

The longer we can maintain 
green leaf area during the grain-
filling period the higher the yield 



y = -6.59E-10x2 + 2.84E-04x - 2.37

R² = 0.91
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Inputs 
Climate 
Soil 
Genetics 
Nutrients 
Water 

Cropping  
Systems 
Corn-
Beans 
Wheat-
Sunflower 
Cotton-
Sorghum 

Outputs 
Grain 
Forage 
Env. Goods 
Nitrate 
Sediment 
GHG’s 

 Mitigation Strategies Adaptation Strategies 









May 9-24  

July 12 -27 



 View of spatial and temporal dynamics within 
and among growing seasons 

 Detection of canopy parameters beyond crop 
yield and placed in a context of plant growth 
dynamics 

 Evaluate the change in response relative to 
weather variation  


