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Challenge or Opportunity?

Growing population Water quality Climate change

Regulatory pressure Economics/marketsSoils and biodiversity



TN Nutrient Reduction Framework

Environmental Considerations



Iowa

• Des Moines Water Works

– ~$1.5 million/yr to 
remove nitrates

– New equipment ~$180 
million

• Lawsuit against 3 counties

Lake Erie

• Toledo shut off water supply for 
days

• Ohio State Law
• >50 acres, must be certified to 

apply fertilizer
• Record-keeping

Chesapeake Bay

⊷Require NMP

⊷All sources N and P regulated

⊷Inspect 10% per year –fines 
and penalties

⊷Setbacks, etc



New EPA 
Lawsuit

Environmental Considerations



Millennial consumers = ages 24-39

Generation Z consumers = ages 14-23
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Example Reduction Targets 



Brand and Retailer Targets





Precision Agriculture

Site-specific assessment 
and application of crop 
inputs, including water, 
seed, nutrients, pesticides, 
traffic, etc.



FIELD BORDERS



Field Borders
Economic Benefits

• Tree Lines

– Low yields

– High input costs

• >30% yield reduction 
(University of Missouri Extension, 2008)



Field Borders
Analysis

• Yields 

– Whole field average

– 1st pass

– Tree line

• Yield data

– 134 crop years corn

– 137 crop years 
soybeans



92% TREE LINE

Yields 
(bu/A)

Field 
Avg. 

1st

Pass
Tree 
Line

2010   
SB

44 24 23

2011    
SB

35 26 25

2012 
Corn

125 57 49



16 % TREE LINE

Yields 
(bu/A)

Field Avg. 1st Pass Tree Line

2010 SB 47 42 25

2011 Corn 158 156 84

2012 SB 53 53 43



*Means with the same letter are not significantly different according to Fisher’s protected LSD at p<0.05.



*Means with the same letter are not significantly different according to Fisher’s protected LSD at p<0.05.



Field Borders 

• >20% tree line will lose a significant amount of 
yield

• >80% tree line loses significantly more yield 

• Field borders or buffers for wildlife habitat and 
potential nutrient runoff mitigation



IRRIGATION



Irrigation Example

• Average irrigated 
yield—1125 lb/ac

• Average dryland 
yield—750 lb/ac



Irrigation Example



Precipitation25 in 28 in 17 in 22 in

Irrigation Example

Field 1 Field 2 Field 3 Field 4



Irrigation Example

Field 1 Field 2 Field 3 Field 4



NUTRIENTS



If we used blanket rates of…

2500 lb/A
(+$6/A)

200 lb/A
(+$5/A)

30 lb/A
(+$2/A)



If we used blanket rates of…

2000 lb/A
(+$8/A)

200 lb/A
(-$2/A)

150 lb/A
(+$6/A)



If we used blanket rates of…

2750 lb/A
(+$4/A)

200 lb/A
(+$9/A)

30 lb/A
(+$4/A)



Variable Rate Nutrients

▪ Adoption of zone 

management and 

VRA nutrients in 

2011

▪ 2011—1195 lbs/ac

▪ 2012—1140 lbs/ac



Variable Rate Nutrients

N
(lbs/ac)

P2O5

(lbs/ac)

K2O
(lbs/ac)

Traditional 

(uniform rate)
120 30 90

2011

(average VR)
104 0 60

2012

(average VR)
71 30 73



Variable Rate Nutrients

In two years on approx. 500 ac, this producer saved:

$60,000*
19 tons of N and

15 tons of P2O5

425,000 lb CO2e 4.2 billion BTU

* Savings calculated solely from fertilizer cost



*partial budget analysis based on responses 
to 2013 Southern Cotton Farm Survey

Same Yield
Yield 

increase of 
25 lb/A

Yield 
increase of 

200 lb/A

Yield 
increase of 

100 lb/A

$93/A
 $25/A

$112/A 
 $25/A

$170/A 
 $25/A

$247/A
 $25/A

Variable Rate Nutrients



Past Progress and Future Opportunities

Land Use
31%

Soil Erosion
44%

Irrigation
82%

Energy Use
38%

Emissions
30%

Yield
42%

From 1980-2015, to produce one pound of lint…




