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1. Impact Nuggets
e The University of Arizona developed a low temperature storage method for grafted cantaloupe seedlings (up to
four weeks) that would save labor requirement of grafting propagators significantly.

2. New Facilities and Equipment

e Dr. Kacira is working on development of a sensing and control lab at CEAC to assess plant growth, quality and
health. Currentlt a masters student is working in the project. A machine vision system has been designed, constructed
and it is under operation. Machine vision system autonomously monitors textural, color, and temporal features of
experimental plants to determine plant health, growth and early symptoms of stresses. The capability of the system is
currentlt being evaluated for detection of tipburn on lettuce growing in a floating hydroponics setting.

e Prototype Lunar Greenhouse (LGH)

The LGH is now operable, instrumented, and able to demonstrate a number of potential Bioregenerative Life Support
System technologies, including water recycling, atmosphere revitalization (CO,-O,) and a multi-crop cable-culture
crop production system. Initial calibration studies indicated comparable biomass productivity (g/kW-h) to that of the
South Pole Food Growth Chamber, with expected improvement as system leakage is reduced. For more information:
http://ag.arizona.edu/ceac/live/CEAC_live.htm; http://www.youtube.com/watch?v=7-0gJ4eZhs4.

3. Unigque Plant Responses.

e The Kubota lab at CEAC launched new projects of re-evaluating values of farred lighting in plant production. End-
of-day farred treatment, a well-known plant photomorphological response, was demonstrated in tomato rootstock
seedling to control the height of grafting union. Anther project is to examine efficacy of farred supplemental lighting
in enhancing biomass production of baby leaf lettuce. Results obtained from both preliminary experiments addressed
the need of pure and low-cost farred light source (using LEDs) for horticultural applications.

e The Kubota lab completed a project on low temperature storage of grafted cantaloupe seedlings, and found the
optimum storage temperature (12C) for cantaloupe seedlings grafted on interspecific squash rootstock. It was also
found that the cold tolerance of squash rootstock helped cantaloupe scion survive longer in storage having a
suboptimal low temperature environment.

4. Accomplishment Summaries

e CEAC successfully organized ISHS International Workshop on Greenhouse Environmental Control and Crop

Production in Semi-Arid Regions (October 20-24, 2008). The number of participants was 160 from 22 countries.

Conference proceedings was published (Acta Horticulturae 797) and distributed to the participants on site.
[Kubota, C. and M. Kacira. 2008. Proceedings of the international workshop on greenhouse environmental
control and crop production in semi-arid regions. Acta Horticulturae 797.]

5. Impact Statements

e CEAC’s Giacomelli group in cooperation with outside small business (Sadler Machine Co, Tempe, AZ), designed
and constructed a controlled environment, hydroponic plant growth facility for producing fresh vegetables within the
New Amundsen-Scott South Pole Station, Antarctica, supported by a contract from NSF, Office of Polar Programs.
This facility has for 3 %4 years provided extraordinary educational and experiential opportunities for graduate students
performing on-site research, station personnel managing and eating the crops, Arizona K-12 agriculture and science
students through web-based distance education, demonstrating telepresence operational support experiences, and
NASA scientists preparing for food production systems on Moon/Mars.

e Dr. Kubota works with three propagators for developing vegetable grafting capability. One of the three is a new
venture company who plans to start the operation for grafting this year in Arizona.
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