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1. Impact Nuggets:

As previously reported in 2010, Maryland is leading a Specialty Crops Research Initiative (SCRI) Grant
to investigate Precision Irrigation and Nutrient Management for Nursery, Greenhouse and Green
Roof Systems, using Wireless Sensor Networks. The SCRI-MINDS project is a 5-year project funded
by USDA-NIFA and brings together scientists, engineers and economists from five universities
(Maryland, Carnegie Mellon, Georgia, Colorado State and Cornell) and two companies (Decagon
Devices and Antir Software), to develop and deploy smart sensor networks for specialty crop
growers, and provide producers with real-time information to make better irrigation decisions every
day. Full activity reports for years 1 and 2 can be accessed from http://smart-farms.net/impacts

A. Engineering Research and Development: (Carnegie Mellon University and Decagon Devices, as
part of overall SCRI grant led by University of Maryland)
* We have developed a wireless node with the ability to monitor and control irrigation events both
with powered devices (nR5) and non-powered latching solenoids (nR5-DC).
* We have developed a sophisticated software interface (Sensorweb) that allow growers to
implement both schedule-based, set-point and mode-based control strategies, with the ability to
update nR5 nodes in the field in real-time, over the internet.

B. Nursery and Greenhouse Research: (University of Maryland)

* We have implemented nR5 control in field (tree nursery), pot-in-pot nursery and greenhouse
environments; we are currently testing various control strategies, comparing water applications.
between grower-operated irrigation regimes and set-point control.

* We are quantifying leaching, water savings and growth differences in Acer rubrum (Red Maple),
Cornus florida (Dogwood), Betula nigra (River Birch) and Antirrhinum majus (Snapdragon)
experiments

* We have started experimentation with the new Decagon GS3 (Electrical conductivity sensor) in
these production environments, with a view to integrating real-time EC monitoring into irrigation
control strategies.

* We have made significant progress on quantifying sensor variability in these production
environments, to optimize sensor number and placement.

C. Green Roof Research: (University of Maryland)
* Continued green roof stormwater runoff model parameterization and verification with 2 years of
data from an instrumented green roof platform (n=16) installation at UM.

* We are continuing with the validation of this stormwater model with a large-scale instrumented
green roof at UM-Baltimore County.

D. Economic and Environmental Benefits Team: (University of Maryland)
* We have developed and are currently analyzing a large national irrigation and water use survey
* We are gathering further industry-specific information on irrigation/disease management,
economic importance of reductions in water cost/disease losses, willingness to pay for sensors;
development of specific farm cost-benefit analyses; case-studies.



2. New Facilities, Equipment, Personnel Changes:

University of Maryland Research Greenhouse Complex shade cloth replacement: Ranges A and B had new
shade/heat retention cloth installed, completing the shade replacement for the entire greenhouse in
2011. Material used was Flame-retardant Revolux XLS15R with 50% shade factor.

The eight Environmental Growth Chambers at the Research Greenhouse Complex have had replacement
C5 controllers installed over the past year. The new controller units are furnished with MS Windows XP-
Embedded SP2 with 1 MB memory and an 8 GB Flash Drive, which replaces the originally-installed
Windows 2000 Professional operating systems. This controller set-up is the latest offering from EGC.

The Norton-Brown Herbarium at the University of Maryland has a new curator:
Dr. Tanja M. Schuster.
1114 Research Greenhouse Complex
University of Maryland
College Park, MD 20742-4452
U.S.A.
Phone: (301) 405-8752
FAX: (301) 314-0451
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