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1. Impact Nugget: Virtual Grower 3.0 software was released to be compatible with Mac, Linux, and 64-bit
processors; it includes plant scheduling, and dual heating systems. Over 12,000 copies have been
distributed since the original release of the software.

2. New Facilities and Equipment. J. Frantz was reassigned to his former position in Toledo, OH
effective 7-1-2011 following the closure of the Orono, ME USDA-ARS laboratory.

3. Unique Plant Responses. Irradiation with UV-A/UV-B mixed spectra induced variable plant growth
regulation responses in seedlings of 10 crops including both floricultural and vegetable species. Some
crops (petunia) showed little response to a 2-h exposure while others (e.g. spinach) were killed at the
same dose. We are investigating the potential for UV exposure to serve as a non-chemical growth
regulator.

Supplemental silicon helped alleviate drought in repeated dry-down experiments in zinnia. Plants fed with
supplemental Si were larger and had greater water use efficiency than non-supplemented control plants.

4. Accomplishment Summaries. Virtual Grower software was developed to allow a user to easily build,
in software, a greenhouse that closely matched their facility so that energy simulations could be run
conveniently. Virtual Grower 3.0 was released in 2011, expanded the software to over 800 sites, included
predictions of planting time or finish time, dual-system heating capabilities, and compatibility with more
operating systems. These changes allow a user to see the impact that optimizing in one area (heating
efficiency) may have on plant growth and scheduling. The software has enabled growers and engineers to
more easily obtain energy audit information with which owners can seek funding for energy efficiency
improvements. Over 12,000 copies of VG have been distributed, primarily through the website
www.virtualgrower.net.

5. Impact Statements. Virtual Grower software continues to be developed by the USDA-ARS team in
Toledo, OH. The software allows a user to design greenhouses and simulate heating and plant growth for
12 greenhouse crop species. Users can optimize management strategies to save energy and improve
scheduling. Over 12,000 copies have been distributed, with typical, easy-to-implement savings of around
20% on average. Virtual Grower won the Excellence in Technology Transfer award from the Federal
Laboratory Consortium in 2012.
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Book Chapters
none

Poster Presentations
3 poster presentations throughout the fiscal year.

7. Scientific and Outreach Oral Presentations
12 scientific or outreach presentations throughout the fiscal year

8. Other relevant accomplishments and activities. None



