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1. Impact Nugget:
* Developed and licensed two organic greenhouse vegetable growing substrates to a
commercial company.
* Developed a weed control disk for container plant production. Weeds were 100% under
control and shrubs grew >50% faster in pots with the disk compared to pots without.
* Licensed Guelph Blue Box Chamber Technology

2. New Facilities and Equipment.
Psychrometers

Data Logger Controller CR7

UV Vis Spectrophotometer

Weather stations; solar panels

Gas sensors

Nitrite Oxide Monitor, NO2 Converter

3. Unique Plant Responses.

* hydroponic greenhouse tomato (plant) growth is improved with the application
of aqueous ozone directly to the root zone (via drip irrigation) at concentrations
up to 3 mg/L applied daily for 5 minutes (duration of irrigation cycle)

* low frequency (of application), high concentration aqueous ozone solutions are
tolerated by cucumber and tomato grown in rockwool hydroponic culture

* root pathogen levels are suppressed by root application of aqueous ozone

* Unique Pollinator Response: Foraging and flight capabilities of bumblebees
(Bombus impatiens) were studied at reduced atmospheric pressures. At total
pressures of 50 kPa or more, foraging and flying were similar to controls.
Below 50 kPa, bees spent more time walking or stationary.

4. Accomplishment Summaries.

Developed two environmentally friendly growing substrates for greenhouse potted flower
production. Plants performed as well or better when grown in these substrates comparing to
plants in commercially available growing substrate.

* Developed 4 growing substrates using locally available composted organic wastes for
container shrub productions. Plants performed as well or better when grown in these
substrates comparing to plants in commercially available growing substrate.

¢ Currently entering final development phase of a low cost gaseous ammonia sensor that
will allow for a more comprehensive agricultural ammonia monitoring program. The
low cost and ease of deployment will allow for a wider distribution of monitoring sites



which will improve current temporal and spatial models of ammonia flux to the
environment.

5. Impact Statements

Significant progress made towards the development of agricultural ammonia monitoring
systems that will greatly improve the spatial (and temporal) resolution of current ecosystem
nitrogen loading models. Through a major reduction in size and complexity, these sensors will
be cost effective under wide spread deployment scenarios. Improved monitoring is key to
improved regulation, remediation and reclamation.
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7. Scientific and Outreach Oral Presentations. Include workshops, colloquia, conferences,
symposia, and industry meetings in which you presented and/or organized. See below for
formatting.
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