
Controlled Environment Systems - University of Guelph
Departme nt of Plant Agriculture

University of Guelph

Guelph, Ontario, Canada

2001 Station Report to the NCR-101 Committee for 
Controlled Environment Technology and Use

Michael Dixon, Director (mdixon@ces.uoguelph.ca)
Bernie Grodzinski, Co-Director (bgrodzinski@ces.uoguelph.ca)

New facilities
The new 900 m2 (8600 ft2) Controlled Environment Systems Research Facility located within the Bovey

Building complex at the  University of Guelph  has been  completed. T he first prototype va riable pressure

hypobaric  plant growth chamber is now on line and in the initial phase of testing. The c ontro l system,

provided by Argus Controls (White Rock, British Columbia) is currently being configured, and prelim inary

results demons trate the capab ility to depre ssu rize to 5 KPa w ith a c ont rol ba ndw idth of 0.1 KPa.  Nine

additional smaller cylindrical hypobaric chambers (~ 1 m3 ) are currently being designed, with an initial

prototype expected early in 2002.  The new microbiological, analytical, calibration, and system control

laboratories are now fully equipped and occupied by numerous CE S  faculty, technicians, and students . 

Sensors and instruments
Recent acquisitions include LC/MS and GC/MS/MS systems which will provide improved analytical

capabilities for in line analys is of  air an d  wa ter s treams f rom the hypobaric  chambe rs and o ther contro lled

environments.   

Current Projects
• Management and measurement techniques for greenhouse nutrient recycling

• Research and technology transfer in the floriculture industry, advanced technology and management

for greenhouse nutrient recycling 

• Applications for m odular biofiltration in the mining industry

• Development of integrated control systems for nutrient management in controlled environment

systems 

• Investigating the effect of light to enhance the shelf life of cut flowers and green vegetables

• Preliminary testing of fibre optic horticultural lighting system 

• Modular biofilter beta testing

• Tomatos phere - an educational outrea ch scienc e project - http:// ww w.tomatos phere.org

• Integrated control systems for root and aerial environments of greenhouse crops: management of

allelochemicals and micro-organisms in closed-cycle hydroponic systems

• Gen etic  and  phys iolog ical analys es o f low light t olerance in natural ecotypes and selected

gree nhouse  orna men tals

• Integrated biological and physical remediation technologies for recirculating hydroponic systems

• Improved plant productivity in closed environments: selection for enhanced photosynthesis and

carbon partitioning in plants growing in dense plant canopies

• Biological and physical remediation in hydroponic ornamentals; cost effective techno logies to

promote crop productivity while avoiding environmental contamination

• Feasibility of producing high value Allium species in soilless culture, a first step in selecting native

Allium species for commercial food production and the manned space program

• Fdentification of major allelochemicals found in closed-cycle, hydroponic systems

• Rhizofiltration of salts and exces s nutrients in controlled environments

• Effects of environmental factors and antibiotics on bac teria l membranes when grown in simulated

microgravity
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