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 Technology Transfer 
 
Following are summaries of the laboratory’s major technology transfer accomplishments for 2003. 
 
 Irrigation and Water Quality 
 
 
Scientist:  Albert Clemmens   Canal Automation 
 
Central Arizona Irrigation and Drainage District (CAIDD) purchased the canal automation system 
developed by the U.S. Water Conservation Laboratory in cooperation with CRADA partner 
Automata, Inc. The canal automation system was installed in record time and allowed CAIDD to 
operate their canals remotely within a few months of ordering the system. The district has agreed to 
implement additional canal automation features provided by Software for Automated Canal 
MANagement (SacMan) over the next few years. Automata continues to actively market this 
product with their customers. 
 
 
Scientist:  John Replogle                     Flow Measurement and Control 
 
A canal gate manufacturer, AquaSystems 2000/Inc. was assisted in installing a testing facility for 
calibrating special accordion-type, vertically-moving gate structures that incorporated the long-
throated flume developed at the U.S. Water Conservation Laboratory as an improved measuring and 
control device for irrigated agriculture.  These gates combine the upstream control capabilities of 
leaf gates, which are similar to lifting the downstream edge of a door across the canal that is hinged 
at the upstream edge, but without the large lifting force of the leaf gates. 
 
A water-resources products manufacturer, Plasti-Fab, cooperated in laboratory tests to determine 
head losses caused by their rubberized-hinge flap gates.  The tests were conducted at the U.S. Water 
Conservation Laboratory.  These gates are meant to replace standard iron flap gates, which are 
typically installed on the end of drain lines to prevent backflow and entry of animals.  Detailed 
design information from the laboratory tests is used for the selection and computation of head loss 
from these special gates.  Historical data for the standard iron flap gates, from 8-inch to 48-inch 
diameter, was gathered from several sources, reformatted in both metric and English units, and 
combined for both types of gates for ready application by drainage engineers. 
 
New concepts developed at the U.S. Water Conservation Laboratory were presented to the 
International Conference of the American Society of Agricultural Engineers, for designing and 
constructing total-load, stream-flow sediment samplers that can also serve as a stream-flow 
measuring device.  Accurate total-load stream flow sampling has been a perpetual problem in 
sediment monitoring to document erosion into reservoirs and evaluate watershed treatments, which 
is increasingly important with the recent history of major forest fires. Usually a combination of bed-
load sampling devices, suspended-load suction samplers, and a flume for total flow rate, are used.  
This new concept allows the performance of all three functions with one simplified device. 
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Environmental and Plant Dynamics 

 
Scientist:  Bruce Kimball   Global Climate Change 
 
Data from the 1998 and 1999 FACE Sorghum experiments on growth, weather, cultural practices, 
etc. were assembled and converted to a standard ICASA (International Consortium for Agricultural 
Systems Applications) format. The data were delivered to Dr. Robert Grant, University of Alberta, 
Edmonton, Alberta for use in validating the ecosys model. The data are now readily available for 
delivery to other plant growth modelers upon request. Similarly, our data from FACE Wheat 
experiments conducted between 1993 and 1997 continue to be utilized by plant growth modelers for 
validation purposes. 
 
Scientist:  Terry Coffelt   New Crops 
 
Seed of six guayule germplasm lines developed jointly with the University of Arizona was shared 
with a commercial company (Yulex) for establishing commercial fields of guayule in Arizona and 
California. Seed of these lines is also being shared with research cooperators in Australia, South 
Africa, and China. 
 
Scientist:  Dave Dierig                                                                                                  New Crops   
 
Seed of newly developed lesquerella germplasm was shared with cooperators in Saltillo, Mexico.  
Seed will be used in field experiments for a salinity study which is part of a student grant from 
International Cooperation between the U. S. and Mexico.  
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ARS WEEKLY ACTIVITY REPORTS 
 
Throughout the year scientists submit items for the “ARS Weekly Activity Report.  These 
reports are consolidated at ARS Area level and submitted to ARS headquarters for the 
information of agency and departmental management. 
      
ARS Scientist Addresses 2nd International Congress of Plant Physiology in India:  On 11 
January 2003, Bruce A. Kimball, Research Leader with the U.S. Water Conservation Laboratory, 
Phoenix, AZ, presented a plenary lecture on “Response of plants to elevated atmospheric CO2” at 
the 2nd International Congress of Plant Physiology in New Delhi, India.  The Congress was 
organized by the Indian Society for Plant Physiology, the Indian Agricultural Research Institute, 
and the International Association for Plant Physiology.  Dr. Kimball also chaired a session on 
“Global climatic change and plant productivity.” 
 
 




