


65

2002 PUBLICATIONS

Barnes, E. M. and D. J. Hunsaker.  Irrigation water requirements.  In Encyclopedia of
agricultural and food engineering. (Accepted 8-23-2001)  WCL# 2276.

Bautista, E.  2002. Mejoramiento del servicio de riego: un esfuerzo colaborativo entre
organizaciones de riego e instituciones de investigacion.  p. 1-10, CD-ROM.   In 10th National
Irrigation Congress, National Association of Irrigation Specialists, Chihuahua, MX, Aug. 16-18,
2000. WCL# 2233.

Bautista, E., A. J. Clemmens, and T. Strelkoff.  2002.  Routing demand changes with volume
compensation:  An update.  p. p. 367-376.   In Proceedings USCID/EWRI Conference, San Luis Obispo,
CA, July 10-13, 2002. WCL# 2338.

Bautista, E., T. S. Strelkoff, and A. J. Clemmens.  2002.  Sensitivity of surface irrigation to infiltration
parameters: implications for management.  p. p. 475-485.   In Proceedings USCID/EWRI Conference,
San Luis Obispo, CA, July 10-13, 2002. WCL# 2339.

Bouwer, H.  2002.  Artificial recharge of groundwater:  hydrogeology and engineering.   Hydrogeology
Journal 10(1):121-142. WCL# 2293.

Bouwer, H.  2002.  Integrated water management for the 21st century:  problems and solutions. 
Irrigation and Drainage Engineering 128(4):193-202. WCL# 2313.

Brooks, T. J., G. W Wall, D. Johnson, R. L. Garcia, and B. A. Kimball.  Canopy gas exchange:  an open
chamber system for field use.   USDA-ARS Handbook. (Accepted 6-17-1998)  WCL# 2193.

Clemmens, A. J.  Canal Automation.   Encyclopedia of Water Science. (Accepted 9-19-2002)  WCL#
2343.

Clemmens, A. J.  2002.  New calibration procedure for submerged radial gates.  p. p. 399-408.   In
Proceedings USCID/EWRI Conference, San Luis Obispo, CA, July 10-13, 2002. WCL# 2337.

Clemmens, A. J., E. Bautista, R. J. Strand, and B. T. Wahlin.  2001.  Canal automation pilot project:
Phase II Report.  In WCL Report #24, 112 pp. U.S. Water Conservation Lab, Phoenix, AZ, Dec. 2001.
WCL# 2310.

Clemmens, A. J. and J. A. Replogle.  Irrigation Metering.   Encyclopedia of Water Science. (Accepted 9-
19-2002)  WCL# 2344.

Clemmens, A. J. and J. Schuurmans.  Simple optimal downstream feedback canal controllers: Theory. 
Irrigation and Drainage Engineering. (Accepted 5-13-2002)  WCL# 2309.

Clemmens, A. J., R. J. Strand, L. Feuer, and B. T. Wahlin.  2002.  Canal automation system
demonstration at MSIDD.  p. p. 497-506.   In Proceedings USCID/EWRI Conference, San Luis Obispo,
CA, July 10-13, 2002.   WCL# 2336.

Clemmens, A. J., T. S. Strelkoff, and E. Playan.  Field verification of two-dimensional surface irrigation
model.   Irrigation and Drainage Engineering. (Accepted 11-17-2000)  WCL# 2238.



66

Clemmens, A. J., T. S. Strelkoff, and J. A. Replogle.  Calibration of submerged radial gates.  J. Hydraulic
Engineering. (Accepted 3-17-2002)  WCL# 2346.

Colaizzi, P. D., E. M. Barnes, T. R. Clarke, C. Y. Choi, and P. M. Waller.  2003.  Estimating soil
moisture under low frequency irrigation using the CWSI.   ASCE J of Irrigation and Drainage 129:27-35.
WCL# 2290.

Cousins, A. B., N. R. Adam, G. W. Wall, B. A. Kimball, and A. N. Webber.  2001.  Photochemical
energy use in sorghum plants grown under drought and elevated CO2.  p. PS2001 Proceedings:12th
International Congress on Photosynthesis, CSIRO Publishing, Melbourne, Australia.  WCL# 2317.

Cousins, A. C., N. R. Adam, G. W. Wall, B. A. Kimball, P. J. Pinter Jr., M. J. Ottman, S. W. Leavitt, and
A. N. Webber.  2002.  Photosystem II energy use, non-photochemical quenching and the zanthophyll
cycle in Sorghum bicolor grown under drought and free-air CO2 enrichment (FACE) conditions.   Plant
Cell and Environment. 25:1551-1559. WCL# 2299.

Dabrowska-Zielinska, K., M. S. Moran, S. J. Maas, P. J. Pinter Jr., B. A. Kimball, T. A. Mitchell, T. R.
Clarke, and J. Qi.  2001.  Demonstration of a remote sensing/modelling approach for irrigation scheduling
and crop growth forecasting.   Journal of Water and Land Development 5:69-87. WCL# 2333.

Dierig, D. A., M. A. Foster, T. Isbell, D. T. Ray, and M. E. Miller.  Lesquerella potential for
commercialization.   Dekker Encyclopedia of Plant and Crop Science. (Accepted 2/06/2002)  WCL#
2325.

Ewert, F., D. Rodriguez, P. Jamieson, M. A. Semenov, R. A. C. Mitchell, J. Goudriaan, J. R. Porter, B. A.
Kimball, P. J. Pinter Jr., R. Manderscheid, H. J. Weigel, A. Fangmeier, E. Fereres, and F. Villalobos.
2002.  Effects of elevated CO2 and drought on wheat:  testing crop simulation models for different
experimental and climatic conditions.   Agriculture, Ecosystems, and Environment 93:249-266. WCL#
2252.

Fitzgerald, G. J.  2002. Detecting spider mite damage in cotton through spectral mixture analysis of aviris
imagery.  In Proceedings of the 11th JPL Airborne Earth Science Workshop, Pasadena, California, March
5-8, 2002.  pp.  75-81. WCL# 2328.

Hatfield, J. L. and B. A. Kimball.  2002.  Future research to fill knowledge gaps.  331-344.  In
Agricultural System Models in Field Research and Technology Transfer. Lewis Publishers. WCL# 2334.

Hunsaker, D. J., P. J. Pinter Jr., and H. Cai. 2002. Alfalfa basal crop coefficients for FAO-56 procedures
in the desert regions of the southwestern U.S.  Trans of the ASAE.  45(6): 1799-1815.  WCL# 2300.

Idso, K. E., J. K. Hoober, S. B. Idso, G. W. Wall, and B. A. Kimball.  2001.  Atmospheric CO2
enrichment influences the synthesis and mobilization of putative vacuolar storage proteins in sour orange
tree leaves.   Environmental and Experimental Botany 48:199-211. WCL# 2094.

Idso, S. B., C. D. Idso, and R. C. Balling Jr.  Seasonal and diurnal variations of near-surface atmospheric
CO2 concentration within a residential sector of the urban CO2 dome of Phoenix, Arizona, USA. 
Atmospheric Environment. (Accepted 3/04/2002)  WCL# 2304.



67

Idso, S. B. and K. E. Idso.  2001.  Effects of atmospheric CO2 enrichment on plant constituents related to
animal and human health.   Environmental and Experimental Botany. 45:179-199. WCL# 2241.

Idso, S. B., K. E. Idso, and C. D. Idso.  The future of earth's biosphere as influenced by the ongoing rise
in the air's CO2 concentration.   Encyclopedia of Human Ecology, Transaction Publishers. (Accepted Apr
1999)  WCL# 2110.

Idso, S. B., B. A. Kimball, P. E. Shaw, W. Widmer, J. T. Vanderslice, D. J. Higgs, A. Montanari, and W.
D. Clark.  2002.  The effect of elevated atmosphric CO2 on the Vitamin C Concentration of (sour)orange
juice.   Agriculture Ecosystems and Environment 90(1):1-7. WCL# 2239.

Keys, R. N., D. T. Ray, and D. A. Dierig.  Characterization of Apomictic potential in guayule
(parathenium argentatum gray) in vivo and in vitro.   Journal of American Society of Horticulture
Science. (Accepted 11/28/2001)  WCL# 2228.

Kimball, B.A.  Global Change and Water Resources.  American Society of Agronomy Monograph Series.
WCL# 2324.

Kimball, B. A.  Global environmental change implications for irrigation water requirements.   Irrigation
and Draininage International Symposium Proceedings. (Accepted 11-26-02)  WCL# 2358.

Kimball, B. A., K. Kobayashi, and M. Bindi.  2002.  Responses of agricultural crops to free-air CO2
enrichment.   Advances in Agronomy 77:293-368. WCL# 2279.

Kimball, B. A., C. F. Morris, P. J. Pinter Jr., G. W. Wall, D. J. Hunsaker, F. J. Adamsen, R. L. LaMorte,
S. W. Leavitt, T. L. Thompson, A. D. Matthias, and T. J. Brooks.  2001.  Elevated CO2, drought and soil
nitrogen effects on wheat grain quality.   New Phytologist 150(2):295-303. WCL# 2232.

Kondratyev, K. Ya., V. N. adamenko, K. S. Demirchian, S. Baliunas, S. Boehmer-Christian, S. B. Idso,
G. Kukla, E. S. Postmentier, and W. Soon.  2001. Global climate change:  conceptual aspects.  In Russian
Foundation Basic Research , St. Petersburg, Russia. (Monograph)  WCL# 2288.

Kostrzewski, M., P. Waller, P. Guertin, J. Haberland, P. Colaizzi, E. Barnes, T. Thompson, T. Clarke, E.
Riley, and C. Choi.  2002.  Ground-based remote sensing of water and nitrogen stress.   American Society
of Agricultural Engineers 46(1):29-38. WCL# 2320.

Leavitt, S. W., S. B. Idso, B. A. Kimball, J. M. Burns, A. Sinha, and L. Stott.  The effect of long-term
atmospheric CO2 enrichment on the intrinsic water-use efficiency of sour orange trees.   Chemosphere.
(Accepted 1-3-2001)  WCL# 2318.

Li, H., R. J. Lascano, E. M. Barnes, J. Booker, L. T. Wilson, K. F. Bronson, and E. Segarra.   2001.
Multispectral reflectance characteristics of cotton related to soil water, texture, and topography. 
Agronomy Journal 93:1327-1337.  WCL# 2273.

Liu, W. Z., D. J. Hunsaker, Y. S. Li, and G. W. Wall.  2002. Interrelations of yield, evapotranspiration,
and water use efficiency from analysis of water production functions.   Agricultural Water Management.
56: 143-151 WCL# 2292.



68

Manunta, P., R. F. Grant, Y. Feng, B. A. Kimball, Pinter Jr., P.J., R. L. LaMorte, D. J. Hunsaker, and G.
W. Wall.  2002. Changes in mass and energy transfer between the canopy and the atmosphere:  model
development and testing with a free-air CO2 enrichment (FACE) experiment.   Journal of
Biometeorology. 46: 9-21.  WCL# 2367.

Nakayama, F. S., S. H. Vinyard, P. Chow, D. S. Bajwa, J. A. Youngquist, J. H. Muehl, and A. M.
Krzysik.  2001. Guayule as a wood preservative.  Industrial Crops and Products. 14: 105-111 WCL#
2266.

Ploschuk, E. L., G. Cerdeiras, L. Windauer, D. A. Dierig, and D. A. Ravetta.  Alternatives for the
development of different species of Lesauerella in Patagonia (Argentina); potential of L. angustifolia. 
Industrial Crops and Products. (Accepted 12-20-2002)  WCL# 2347.

Replogle, J. A. 2002.  Correcting unreliable velocity distributions in short culverts and canal reaches.  p.
129-141.   In USCID/EWRI Conference, San Luis Obispo, CA, July 10-13, 2002. WCL# 2342.

Replogle, J. A.  2002.  Some observations on irrigation flow measurements at the end of the millennium. 
Applied Engineering in Agriculture 18(1):47-55. WCL# 2281.

Sadler, E. J., E. M. Barnes, W. D. Batchelor, J. Paz, and A. Irmak. 2002.  Addressing spatial variability in
crop model applications.  253-264.   Ahuja, Lajpat R., Liwang, Ma, and Howell, Terry A. Lewis
Publishers (ed.) In Agricultural System Models in Field Research and Technology Transfer. CRC Press.
WCL# 2359.

Soon, W., S. Baliunas, K. Y. Kondratyev, S. B. Idso, and E S. Posmentier.  Calculating the climatic
impacts of increased CO2:  The issue of model validation.   Special Publication 463 European Space
Agency, Noordwijk, The Netherlands. (Accepted 10/11/2000)  WCL# 2243.

Strelkoff, T. S., R. Fernandez-Gomez, L. Mateos, J. V. Giraldez, and A. J. Clemmens.  2002.  On tracking
sediment particle sizes in furrow-irrigation induced erosion for modeling phosphorus transport.  p. p. 423-
433.   In Proceedings USCID/EWRI Conference, San Luis Obispo, CA, July 10-13, 2002. WCL# 2341.

Strelkoff, T. S., A. J. Tamimi, and A. J. Clemmens.  Two-dimensional basin flow with irregular bottom
configuration.   Irrigation & Drainage Engineering. (Accepted 10-17-2000)  WCL# 2235.

Tomasi, P., D. A. Dierig, and G. H. Dahlquist. 2002. An ovule culture technique for produing
interspecific lesquerella hybrids.   Trends in New Crops and New Uses. Ed. J. Janick. pp. 195-200.
WCL# 2330.

Triggs, J. M., B. A. Kimball, M. M. Conley, T. J. Brooks, R. L. LaMorte, P. J. Pinter Jr., G. W. Wall, and
C. C. O'Brien. 2001. Effects of free-air carbon dioxide enrichment (FACE) and water stress on the energy
balance and evapotranspiration of sorghum. p. 107-108.  In 12th Symposium on Global Change and
Climate Variations, 81st AMS Annual Meeting, Albuquerque, New Mexico.  January 14-19, 2001.
WCL# 2261.

Wahl, T. L., A. J. Clemmens, M. G. Bos, and J. A. Replogle.  2002.  Tools for design, calibration,
construction and use of long-throated flumes and broad-crested weirs.  p. 601-610.   In Proceedings
USCID/EWRI Conference, San Luis Obispo, CA, July 10-13, 2002. WCL# 2345.



69

Wahlin, B. T. and A. J. Clemmens.  2002.  Performance of historic downstream canal control algorithms
on ASCE  Test Canal I.   Irrigation and Drainage Engineering 128(6): 365-375. WCL# 2303.

Wahlin, B. T. and A. J. Clemmens.  2002.  Preliminary results for downstream feedback control of
branching canal networks.  p. p. 387-397.   In Proceedings, USCID/EWRI Conference, San Luis Obispo,
CA, July 10-13, 2002. WCL# 2340.

Wahlin, B. T., A. J. Clemmens, and J. A. Replogle.  Procedure for estimating measurement accuracy for
surface water flows.   Journal of Irigation and Drainage Engineering. (Submitted) Accepted yet?  WCL#
2216.

Wall, G. W., R. L. Garcia, B. A. Kimball, S. P. Long, D. J. Hunsaker, P. J. Pinter Jr., F. Wechsung, G.
Wechsung, R. L. LaMorte, and S. B. Idso.  2001.  Elevated atmospheric CO2 alleviates water stress-
induced mid-afternoon depressions in wheat carbon gain.   Journal of Experimental Botany. (Submitted)
WCL# 1880.

Zerihun, D., C. A. Sanchez, K. L. Farrell-Poe, F. J. Adamsen, and D. J. Hunsaker.  Performance indices
for surface N-fertigation.   Irrigation and Drainage Engineering. (Accepted June 2002)  WCL# 2311.



70

Technology Transfer

Following are summaries of the laboratory’s major technology transfer accomplishments for 2002.

Irrigation and Water Quality

Scientist:  Albert Clemmens Canal Automation
Software for Automated Canal MANagement (SacMan), developed at the U.S. Water
Conservation Laboratory, was turned over to CRADA partner Automata, Inc. during 2002. This
software works with commercially available Supervisory Control and Data Acquisition Systems
(SCADA) and provides real-time control of canals that distribute water to a large number of
users, typical of large irrigation projects. SacMan has a number of features that allow users to
gradually phase in automatic controls – starting with manual control and ending with full
automatic computer control. The first commercial installation of SacMan also occurred during
2002.

Environmental and Plant Dynamics

Scientists: Paul Pinter, Tom Clarke Detecting Plant Stress
Ed Barnes, Glenn Fitzgerald       

Provided Chris Humphries of Agrometrics LLC (a commercial provider of remote sensing
imagery in both Australia and USA), with practical information for calculating and using the
Water Deficit Index and the Canopy Chlorophyll Content Index for determining water and
nutrient status of cotton (May 2002).

Scientists: Tom Clarke, Ed Barnes Agricultural Remote Sensing
Dr. Matthias Ploechl from the Bornim Institute for Agricultural Engineering (Potsdam,
Germany) visited the USWCL from Jan. 26 to March 1, 2002.  He learned about interpreting
remotely-sensed agricultural observations, the suitability of different wavebands for long term
sensing of crop development, and the applicability of remote sensing data to specific crop
growth and development models.

Scientists: Terry Coffelt New Crops
The  Virginia Agricultural Experiment Station, Virginia Polytechnic Institute and State
University, and United States Department of Agriculture, Agricultural Research Service,
released a new peanut cultivar, 'Wilson', in 2002. Wilson has higher yields than current varieties
and early maturity. Excellent pod shape and color characteristics make it ideal for the in-shell
market. Foundation seed is being grown by the Virginia Foundation Seed organization and seed
should be available to growers as registered and/or certified seed in 2004."
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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.

Albert J. Clemmens - A group of farmers and NRCS personnel visit the US Water
Conservation Lab: On January 7-9, 2002, a group of farmers and NRCS personnel from the
Newlands Irrigation Project in Fallon NV visited the U.S. Water Conservation Laboratory in
Phoenix, AZ. Lectures and a field tour provided the group with background and experiences with
level-basin irrigation systems and the high productivity and efficiency that can be attained. Of
special interest was a novel adaptation of basin irrigation where excess surface water is drained off.
NRCS plans to find a demonstration site for this technology in the Fallon area.

Albert J. Clemmens - ARS scientist receives ARS Engineer of the Year Award:  On January 18,
Bert Clemmens, Laboratory Director for the U.S. Water conservation Laboratory, Phoenix, AZ, will
receive the ARS Engineer of the Year Award from the National Society of Professional Engineers
(NSPE). The awards ceremony is being held at the National Press Club in Washington, DC. Dr.
Clemmens is one of 10 finalists for the Federal Engineer of the Year Award.

Albert J. Clemmens - ARS scientist interviewed:  On February 4, 2002, Bruce Kimball, ARS Soil
Scientist at the U.S. Water Conservation Laboratory, Phoenix, AZ was interviewed by a reporter
from Science/ScienceNOW about a recent paper in Science.  The paper by A. Bloom et al. Shows
that the response of wheat to elevated concentrations of CO2 is influenced by the form of nitrogen
fertilizer available to the plant, with smaller responses obtained with NO3- compared to NH4+.

Albert J. Clemmens - ARS scientists visit the National Water Management Management
Center at Little Rock NV:  On Feb 13 and 14, Bert Clemmens and Eduardo Bautista, ARS-
Phoenix, AZ, and Steve Evett, ARS-Bushland, TX, met with Dennis Carman and Mike Sullivan of
the Natural Resources Conservation Service’s National Water Management Center at Little Rock,
AR. This Center was established to provide a link between water management technology,
particularly ARS technology, and NRCS field offices. The visit served to initiate field studies on
irrigation system operations and water management within the Bayou Meto Irrigation Project, east
of Little Rock. Dr. Evett just started a 6-month detail there to establish long-term cooperation
between the two agencies on technology transfer.

Albert J. Clemmens - US Water Conservation Lab scientist attend workshop in Adelaide,
Australia:  On Feb 27-28, Bert Clemmens from the U.S. Water conservation Laboratory will be
attending a workshop in Adelaide, Australia, to review rehabilitation options for the Lower Murray
Region of South Australia. The region utilizes 20% of the South Australia’s River Murray irrigation
allocation, but is currently poorly managed. The workshop was organized by the Department of
Primary Industries and Resources, South Australia. While in Australia, Dr. Clemmens will examine
irrigation practices in other regions along the Murray River.
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Bruce A.Kimball - ARS scientist  identified as “Highly Cited Researcher.” Dr. Bruce A.
Kimball, Research Leader at the USDA-ARS U.S. Water Conservation Laboratory, Phoenix,
Arizona, has been identified as a “Highly Cited Researcher” in the field of Agricultural Science by
the Institute of Scientific Information (ISI, publisher of Current Contents). The “highly cited”
designation is an honor bestowed on the world’s most cited authors – comprising less than one half
of one percent of all publishing researchers. Dr. Kimball’s name and résumé are to be posted on 28
March 2002 in the Agricultural Sciences category on ISI’s Web site at http://isihighlycited.com.

Glenn J. Fitzgerald - ARS Scientist to Participate in Hyperspectral Remote Sensing
Workshop: From March 4-8, Glenn J. Fitzgerald, Research Agronomist, Environmental and Plant
Dynamics, US Water Conservation Laboratory, Phoenix, AZ, will present a paper to remote sensing
experts from academia, government, and private industry at the Airborne Visible Infrared/Red
Imaging Spectrometer (AVIRIS) workshop at Jet Propulsion Laboratory in Pasadena, CA.  His
presentation, “Detecting Spider Mite Damage in Cotton through Spectral Mixture Analysis of
AVIRIS Imagery” will illustrate the practical application and potentials of hyperspectral remote
sensing to precision agriculture.

Paul J. Pinter Jr.  - ARS Team Collaborates with NASA and DOE:  On July 11, remote sensing
researchers with the U.S. Water Conservation Laboratory, Phoenix, AZ worked together with
scientists from the Commercial Remote Sensing program at NASA’s John C. Stennis Space Center
in Mississippi and the Emergency Response Team from the Department of Energy’s Bechtel Nevada
Laboratory.  The researchers measured reflected light and surface temperatures of agricultural fields
using sensors deployed at ground level and also from helicopter, fixed-wing Cessna, and Lear Jet
aircraft.  Their joint approach provided an extensive data set that will be used to verify methods for
quantifying plant response to environmental stress conditions.




