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How do you improve drought tolerance and/or water‐use 

 efficiency in a crop??

What do we want to improve?: RUNNERS ANALOGYWhat do we want to improve?: RUNNERS ANALOGY

New viewpoint: develop MANAGEMENT TOOLS that New viewpoint: develop MANAGEMENT TOOLS that 
 manipulate physiology under typical field conditionsmanipulate physiology under typical field conditions



CONDITIONING, ENDURANCE, and RECOVERY

Greatest benefit may be by combining the two techniques



2009 Center Pivot, Uvalde, TX
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Total water applied and received Total water applied and received ‐‐
 

20092009

11.8 14.5 16.0 14.6 17.3 18.8

11.7 13.8 15.0 13.7 15.8 17.0

10.3 11.8 13.0 11.5 13.0 14.2



Cotton Lint Yield, Lubbock ‐
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How is the crop ENDURANCE? How is the crop ENDURANCE? 
 Daily Water Use = Sap FlowDaily Water Use = Sap Flow

Stem Flow GaugeStem Flow Gauge
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Sap Flow = Sap Flow = 
 Plant Plant 
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Recovering from a Recovering from a dry dry condition condition ––
 

midmid‐‐
 seasonseason





Current Irrigation Decision Support Program Current Irrigation Decision Support Program ––
 

Uvalde, Uvalde, 
 TXTX



DATE

IRT system reflects soil moisture status
Better indication of the effectiveness of an irrigation
More detailed measurement of crop stress

Temperature threshold line
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