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Four Case StudiesFour Case Studies
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Case 1 Case 1 -- Platte River ValleyPlatte River Valley



3

Optimizing Resource Use Efficiency for Sustainable Intensification of Agriculture
Kunming, China, 27 February – 2 March 2006

Optimizing Resource Use Efficiency for Sustainable Intensification of Agriculture
Kunming, China, 27 February – 2 March 2006

Central Platte Natural Resources District Central Platte Natural Resources District 
Groundwater Management Area (GWMA)Groundwater Management Area (GWMA)
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Central Platte Natural Resources District
Groundwater Quality Management Program

Central Platte Natural Resources District
Groundwater Quality Management Program

0 - 7.5 ppm#

7.5 - 15 ppm#

Over 15 ppm#

Nitrate Levels (ppm)
Phase I

Phase II

Phase III

Management Areas

● 0 – 7.5 mg L-1 Phase 1
● 7.5 – 12 mg L-1 Phase 2
● > 12 mg L-1 Phase 3
If no response: Phase 4

Regulation on N fertilizer management
to solve high groundwater N problems
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Platte Valley Nitrogen and Platte Valley Nitrogen and 
Irrigation Management Irrigation Management 
Demonstration ProjectDemonstration Project

Over the life of the project, average values:
Expected corn yield 11.0 Mg/ha
Actual corn yield 10.7 Mg/ha
Recommended N rate 145 kg/ha
Soil N credit 75 kg/ha
Irrigation water N credit 31 kg/ha

Over the life of the project, average values:
Expected corn yield 11.0 Mg/ha
Actual corn yield 10.7 Mg/ha
Recommended N rate 145 kg/ha
Soil N credit 75 kg/ha
Irrigation water N credit 31 kg/ha

Optimizing Resource Use Efficiency for Sustainable Intensification of Agriculture
Kunming, China, 27 February – 2 March 2006

Trends in the Central Platte ValleyTrends in the Central Platte Valley
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Ohio
Indiana

Michigan

Illinois

Wisconsin

Missouri

Iowa

Minnesota

Case 2 - US Corn Belt Region

Optimizing Resource Use Efficiency for Sustainable Intensification of Agriculture
Kunming, China, 27 February – 2 March 2006
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Fertilizer N,
kg km-2 year-1

N loss,
kg km-2 year-1

Optimizing Resource Use Efficiency for Sustainable Intensification of Agriculture
Kunming, China, 27 February – 2 March 2006

US Corn Belt TileUS Corn Belt Tile--Drained LandsDrained Lands

>200,000 km2 in US 
Midwest
Subsurface and 
surface drainage
Documented loss of 
nitrate to streams
Contributes to Gulf of 
Mexico hypoxia
Potential to reduce 
nitrate loss by 
30-50%
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Effect of Controlled Drainage on Effect of Controlled Drainage on 
Nitrate LossNitrate Loss

Optimizing Resource Use Efficiency for Sustainable Intensification of Agriculture
Kunming, China, 27 February – 2 March 2006

Methods to Control DrainageMethods to Control Drainage
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Louisiana

Arkansas

Missouri

Kentucky

Illinois

Tennessee

New Orleans

Case study 3 Case study 3 -- Lower Lower 
Mississippi River Valley Mississippi River Valley 
(LMRV) Delta(LMRV) Delta
All was cypress swamps, cut for 
timber in late 1800’s. 

Surface drainage was done in early 
1900’s.

It has ~70,000 km2 of cropland, with 
very little other industry.

Approximately half is irrigated.

The LMRV is where new irrigation is 
being added in the USA. 

Alluvial Aquifer is a good irrigation 
water supply.

Despite that, some areas now have 
water shortages.

Mississippi

Optimizing Resource Use Efficiency for Sustainable Intensification of Agriculture
Kunming, China, 27 February – 2 March 2006

WellRice Field

Irrigation Tubing

Levee

Levee spill
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Case 4 Case 4 -- Precision Irrigation Precision Irrigation 
Florence SCFlorence SC

Modified commercial center pivot
Control 9-m sections independently
Used it to find production functions 
for water and N for corn

Optimizing Resource Use Efficiency for Sustainable Intensification of Agriculture
Kunming, China, 27 February – 2 March 2006
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Optimizing Resource Use Efficiency for Sustainable Intensification of Agriculture
Kunming, China, 27 February – 2 March 2006

IWUE
kg/ha-mm
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Spatial Irrigation Water Use EfficiencySpatial Irrigation Water Use Efficiency
for two fertilizer rates on maizefor two fertilizer rates on maize

Florence, SC, data for 2000.
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Calculated N Use EfficiencyCalculated N Use Efficiency
(marginal response to N)(marginal response to N)

YH - YL
NUE =  

NH - NL

Where
Y    =  yield, kg/ha
NH =  225 kg/ha
NL =  135 kg/ha

Optimizing Resource Use Efficiency for Sustainable Intensification of Agriculture
Kunming, China, 27 February – 2 March 2006

Economic
Breakeven
Point (1998)

kg corn/kg N

Marginal corn yield benefit from N fertilizer 
150% irrigation, 2000
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kg corn/kg N

Marginal corn yield benefit from N fertilizer 
150% irrigation, 2001
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Optimizing Resource Use Efficiency for Sustainable Intensification of Agriculture
Kunming, China, 27 February – 2 March 2006

ConclusionsConclusions

WUE can be improved
• Identify and reduce losses of water
• Increase yield

Must address both WUE and fertilizer 
use efficiency, particularly N
• Identify and reduce losses of N (P, K…) 
• Optimize irrigation with N (P, K…)


