






Welcome and Overall Goal:
The Controlled Environment Growth Area is comprised of a unique mix of facilities, personnel and plant life. Over 50 students, academics, technicians and research associates/assistants come together to use the space and grow plants for crop research and course instruction. Whether plants are grown at the Agriculture Building (66 Dafoe Road), The Point (also known as the Plant Science Field Station, 264 Freedman Crescent) or the Cereal Technology Centre (CTC), each researcher has a particular set of needs and goals.  Therefore, the greenhouses, growth rooms and growth chambers provide a unique opportunity to form a community in which members learn and cooperate with one another. The overall goal of the greenhouse staff is to assist all researchers in growing healthy plants (unless otherwise deemed necessary) within a considerate and respectful community of growth area users. This handbook has been generated for that purpose. It is our hope that you will read it and experience enjoyment as you work with your plants within the growth environment we create and maintain together.
This is the first edition of the Handbook. Thank you to the many growth space users who made suggestions helped this document.  It is released with the intention that it will be edited or expanded in the future. If you have ideas for improvement as you work in the growth areas please let the greenhouse staff know and discuss it with them. Input from growth areas users is essential if we are to continue to build a positive, productive, shared growth environment. 


Safety in the Growth area
Before you begin your work in the growth areas, please ensure that you have been instructed in the Workplace Hazardous Materials Information System (WHMIS) for the University of Manitoba by a technician or other experienced user. Please follow common sense safety measures in the greenhouse area, including wearing rubberized shoes and boots that resist slipping on wet floors, lifting heavy items with the help of others and avoiding climbing for elevated items. In addition, the application of pesticides is a major safety concern. If you have a pest or disease concern, please consult with greenhouse staff to determine a suitable control measure. This could include physical containment, biological control or pesticide application. Please be aware that only greenhouse staff is permitted to spray plant material. If an area is sprayed with a chemical pesticide, a sign will be placed on the greenhouse, growth room or growth chamber entrance door prohibiting entrance for a 12 hour period unless a respirator is used.  A unique safety concern occurs in glass greenhouses during a thunderstorm when there is the possibility of hail and resulting glass breakage with possible injuries.  Please leave the greenhouses immediately when a thunderstorm occurs.
Do not enter a growth room area if you see this sign or others prohibiting entry for the specified time period








Allocation of Growth Space
The Controlled Environment Growth Area is comprised of six greenhouses and over 20 growth rooms, growth chambers and incubation/germination cabinets (see map layouts attached). While two greenhouses at the Cereal Technology Centre (CTC) and several cabinets are continually assigned to the same principle researchers, the rest of the space is allocated three times a year. Growth space is assessed a fee based on area used. Each April, August and December, a request is made to submit your growth space needs for the following allocation period beginning in May, September and January, respectively.  The space needs are then submitted by principal researchers (academics) and technicians, assessed and then allotted by the Plant Science Allocation Committee for the four month period. It is important that you consider, process and submit your plant growth needs for your research with your principal investigator and technician before a four month allocation period begins. Otherwise you may not receive the space you need or want. It is also helpful that you indicate if your research project requires the use of the growth space for a period extending beyond the 4 month allocation period. This will help us anticipate space needs for the next allocation period.


General Cleanliness Etiquette
Since there are many users of the environmentally controlled growth space, all of the growth space community need to be responsible and considerate when using the facilities and equipment.  You are expected to clean up after yourself. This is more than a common courtesy or kindness. It is essential if we are to minimize diseases and pests which hamper research. Also, a clean growing environment makes for a pleasant place to work. While we are not heavy handed, greenhouse staff and others responsible for its use will be persistent in asking you to clean up your plants, growth area and the common space you utilize.“Clean up, clean up everybody everywhere. Clean up, clean up, everybody do your share”. Children`s nursery song and growth area motto.
Childrens

Cleaning Utensils: Brooms, brushes, dustpans and garbage cans for cleaning both dry and wet debris hang on the walls in the hallways, potting rooms, bench areas and in some cases within the greenhouses. 
Anytime you move or mix soil, pot plants, move plants or clean them we ask that you gather, clean and throw away your soil and debris into a garbage can.  As well, there are stainless steel sinks in the main header house and in the back support room (188) for soil removal and washing of plant material, pots and utensils.   At The Point, there is a blue tub that is used for cleaning pots and plant material. It can be moved and drained into the large, grated drain hole just inside the garage door area. Do not clean pots or plants in the small bench sink at The Point. Clean the utensils and equipment you use and then hang them in the location you found them.  
[image: ] Plant care: We expect you to baby your plants. Just as good parental care demands that you clean, feed and train a child, so good plant care demands that you clean, feed, protect and train a plant. If you use greenhouse, growth room  or growth chamber space to grow research plants, you are expected to remove dead and dying plant debris, to fertilize them, to properly support them and to monitor and protect them from pests and disease.  Growth protocols for some commonly grown plants are located in the appendixes.
* If you have Plants with Novel Traits they must be cared for and disposed of according to the Plant with Novel Traits Protocol (see appendix)  

Storage and disposal: In general, all plant work should be done in the potting room, on header house benches or in the growth areas themselves. 
Short term storage of growing medium, containers, research equipment and plant material is available in the header house working areas but it needs to be limited and is available on a request only basis.  
[image: ][image: ][image: ]

Specific Cleaning guidelines
Cleaning GHSE benches and floors: 
Dispose of all plant material: You are expected to dispose of all your plant material after you are finished and help in cleaning up the space you were using. Discard soil and plant material in the green dump wagon at the main building and in the large dump bucket just outside the garage door at The Point. Please dispose of biodegradable material only (no plastic).
 Clean/brush all debris from benches and floor: A broom and/or power blower may be used. If you wish to use the power blower, ask greenhouse staff.
 Wash thoroughly with a high pressure power washer: Before you use the washer, ask greenhouse staff for instructions. Use high pressure water to remove all dirt and spores trapped on edges, ledges, legs etc (powdery mildew spores can be eliminated by drowning).
Scour algae:  If green algae residue is present, ask greenhouse staff to clean with a floor scrubbing machine. 
Sanitize: Ask greenhouse staff to spray with a sanitizer or bleach. In warmer weather, heating up the greenhouse to kill pests and pathogens is an option. Please discuss this with greenhouse staff.
Cleaning Growth Rooms and Chambers:
 Remove all debris from benches and floors: In the chambers, a shop vac should be used to clean in between floor risers. In the growth rooms, the benches should be cleaned, then lifted and the bricks moved before sweeping and disposing of debris that is on the floors.
 High pressure power wash benches and bricks: Before you use the washer, ask greenhouse staff for instructions. Apply bleach or another sanitizer. Move benches and bricks outside the room after washing them.
 Scrub floor with sanitizer:  Use a concrete brush to apply sanitizer (bleach or oxyclean).
 High pressure wash walls and floors: Use the high pressure washer to wash walls and floor. If green algae residue is present, scrub with a cleaning machine prior to pressure washing. Ask greenhouse staff about this.   
 Set up benches: Return bricks and place benches on them.
 Spray room with bleach and/or sanitizer:  After spraying, the room should dry thoroughly and not be used for several hours after sanitizer application.
Guidelines for use of coolers and freezers
There are several walk-in coolers and freezers available for the storage of research material. These are located in the greenhouse support area in the Agriculture Building (room 192 and 193) and in the basement of the Plant Science building (rooms 008 A – 008 E). When placing material into these rooms  attach a label with the following information and be sure to remove the material after use:   
Principal Researcher
Technician, Student or general researcher
Material description
Date placed in the cooler/freezer
Approximate date of removal.

Growing research plants
Each research project and researcher has different needs, but there are general needs and methods of growing plants in the environmentally controlled areas. Below are some of the things you need to know about using the greenhouses, growth rooms and growth chambers as well as information and protocols for disease and pest control in order to successfully grow your research plants. 
Preparing medium and potting plants: 
The potting room is a common use area for mixing, potting and often, planting your research material.  Although The Point growth area does not have a mixing/potting/soil storage room, users often mix soil there and then pot material on the benches. The following instructions apply to users at both locations.
Potting medium:
Professional Potting Mix
· A potting mix of Sphagnum peat moss, perlite and dolomite lime comes in 2.8 cu ft. bags. They can be found under a bench in the potting room or on a pallet in the greenhouse support room (188) or under the benches at The Point (114). Some Principal Investigators use more potting mix than others and pay for their own mix. Their bags are clearly labeled. Please do not use them.   Any partially used bags should be rolled up and closed and then placed on top of the full bags in the location from which they came.
Mixed soil
· The potting room (178) has two concrete hoppers that store screened top soil and sand. In addition, there are compressed bales of peat moss stored under the potting room bench (more is stored on a pallet in the support room 188).  
· To create the potting medium, the peat is loosened and wetted in a blue hopper and then mixed with soil and sand in a cement mixer at a desired ratio (2 soil: 1 sand: 1 peat is common). The freshly mixed soil is then dumped in a wheelbarrow or bulk bag on a pallet. 
· A small amount of starter granular fertilizer can be added from the two small white hoppers on the wall near the mixer (11-53-0 and 16-20-0-14)
After you have mixed all the soil you need, please clean the mixer (see clean up below)Pots and Trays
·  There are a variety of sizes and types of pots and trays that can be used for growing your plants. They are located on shelving units in the header house and on shelving units and under the benches at The Point.
·  If you need advice or help finding a certain type of tray or pot, ask greenhouse staff. 
· Do not overfill your pots. Try to keep the soil level to at least 2.5 cm below the top of the pot. This leaves room to add water and limits soil spill from the pot.
Post mixing and/or potting clean up
· The Soil mixer needs to be scraped clean of the soil sticking to the inside of the drum with the spade hanging behind the mixer.  
·  All pots, trays and utensils must be removed from the benches. Storage of filled flats or potted material is not permitted on any of the benches anywhere. 
· [image: ]All potting material must be put away and the floor thoroughly swept. Swept debris should be placed in the pallet hopper marked used soil, and at The Point, discarded in the large bucket just outside the garage doors.
· All the bench space that you used should be cleaned, washed with a wet paper towel and then lightly sprayed with a sanitizer located in a spray bottle by the bench area. Let the bench dry on its own. 
[image: ][image: ]-Scrape and clean soil build up on utensils before hanging them up in their proper place. 






Watering
Knowing how much to water to give an individual plant on any given day may be the most difficult task the greenhouse user has to learn. Temperature, humidity, size and type of plant and medium all come into play. Watering at The Point is done by technicians and researchers on weekdays and by greenhouse staff on weekends and holidays. At the main building, while most watering continues to be done by greenhouse staff on weekdays, weekends and holidays, some researchers choose to water their own plants. 
Watering signs:
 If you wish for greenhouse staff to water your plants, it is essential that you post a watering sign. The signs are available on a small rack unit on the north side (growth room side) of the header house (176) or on the header area bench at The Point. They are 6” X 5” and made of coloured, corrugated plastic that clearly communicate the watering requirements for a group of plants. 
- The signs are colour coded to correspond to the watering instruction label put on them.
Red = Do Not Water,   Green = Water Daily, Yellow = Water Odd Days Only,  
Blue = Water as per label
[image: ]-  Use the small metal rods (placed near the signs - they fit in the corrugated holes of the sign) and place them in a pot to mark off a group of plants that need to be watered according to the sign OR at the front of an entire bench to communicate instructions. For growth rooms/chambers, use one with a Velcro backing and place the sign on the entrance door.
Please don’t assume your plants will be watered (or not watered) if there is no signage. We ask that you use a green "water daily" or a "Do Not Water" sign to avoid any confusion about your desire for a group of plants.  

Watering rose and hose
· For spot watering or spot fertilizing (see section on applying fertilizer), watering cans are available under a bench in the header house (176). Rose attachments for the watering cans hang on the wall just above the same bench.
·  When watering many pots or a whole bench, whether in a greenhouse, growth room or growth chamber, use the tap and accompanying hose coiled up on the wall. 
· Always coil the hoses and return roses and watering cans to their proper location since they are shared among all of the growth area users.
[image: ]
Applying Fertilizer
Fertilizer is generally applied in granular or liquid form. Here are a few commonly used types and methods of application:
· Granular - The potting room contains two small white hoppers of granular fertilizer. A small scoop can be used to add them to the soil mixer when mixing soil. 11-52-0 (mono ammonium phosphate) and 16-20-0-14 (mono ammonium phosphate sulfate) are available. Both act as good starter fertilizers. 
Acer nt 13-12-12 is a coated slow slow-release fertilizer that supplies nutrients and micronutrients for 3 – 4 months at typical greenhouse growing temperatures. It is applied to pots once plants have been established.  
· Liquid – Water soluble fertilizer formulations include 10–52–10, 20–10–20 and 20-20-20. Small amounts can be mixed at the desired rate in a watering can for spot fertilizing or mixed in a 20 litre bucket and applied with a siphon hose attached to a tapped water pressure line. If you do not know how to use the device, ask an experienced user or greenhouse staff.
· Equipment and fertilizer is located in the header house area benches and cabinet. Some fertilizer is also located at The Point. 
Integrated Pest Management (IPM)
One of the greatest deterrents to the growth of healthy research plants is the invasion of pests and disease.  The control of pests and pathogens requires each user to be diligent in their efforts to maintain conditions for the production of clean healthy plant material. The growth areas continue to move toward a system of Integrated Pest Management. This is a combination of common-sense practices that seek to be both economical and effective while providing the least possible hazard to people, property and the environment. 
IPM involves:
Prevention
Cleanliness is the most important and least costly form of disease and pest control. It is the primary reason cleanliness is highlighted so much in this document. Please follow cleaning protocols as much as possible.
 Plant growing protocols for growing some common research plants including controlling of common pests before they even appear are located in the appendixes of this document. 
[image: ]
Monitor and control of pests IPM Table
	Pest
	Identification
	Manual control
	Biological control
	Pesticide control

	Aphids
	1 – 3mm, soft bodied, commonly light to dark green but also yellow, black and rose. Abdomen tail pipes (Cornicles), Sticky honeydew, white casts from molting.
	Cleanliness, greenhouse heating. Avoid transferring from infected areas, segregate infected plants, wipe eggs and active aphids from infected leaves, mark sentinel plants and monitor development.
Sticky yellow cards can be used to monitor and control 
	Lady bugs, parasitic wasps, Botanigard (insect-pathogenic fungi)
	Enstar (S-kinoprene) – Growth regulator. Spray as a preventative or after mild infestation.
Admire/Intercept (Imidacloprid)
 – Systemic, used as a soil drench on young plants before aphids appear. 
Can also be used as a foliar spray if infestations are heavy.
(Other insecticides are available but aphid resistance has developed for many).  

	Thrips
	Very small, slender body. Instar 0.5, Adult 1 mm. black feces and silvery, flecked or scarred areas on leaves  
	Cleanliness, garlic plants, segregation, greenhouse heating, remove non- essential flowers  and buds
	Pirate bugs (Orios Insidiosus) and predatory mites,
Botanigard.  
	Success (spinosad) and
Avid (Abamectin) - Foliar, contact insecticides.

	Powdery Mildew
	- Spots or patches of white to grayish, talcum powder-like growth.
- Tiny, pinhead-sized, spherical fruiting structures that are first white, later yellow-brown and finally black, may be present singly or in a group
	- Remove aging leaves, dead plant material (avoid spore carryover)
- Greenhouse heat treatment
- Keep humidity low (keep plants well-spaced and supported) with good horizontal ventilation.
- Thoroughly clean, flood growth area between research growth cycles.
	
	-Milstop  (Potassium Bicarbonate, Topical)
- Topical Sulphur, spray on water soluble  and vaporized with sulphur pots (99% pure)
- Tilt (Propiconazole, Grp 3, systemic)
- Headline  (Pyraclostrobin, Grp 11, contact and systemic)
- A combination of products and applications may be needed

	Spider Mites (sometimes called “red” or “two spotted” mites)
	-minute arthropods with 8 legs,
 - less than a millimeter in size. 
-adult female 
is oval-shaped, light yellow then to green with two large dark green spots on
either side. Removal of chlorophyll produces the characteristic stippling or mottling of
foliage and sometimes causes leaf drop

	Normal cleanliness protocols apply since eggs can be laid and remain dormant on dead and dying debris.
	There are a several mite and insect predators  including:
STETHORUS PUNCTILLUM and
PHYTOSEIULUS PERSIMILIS
(Use them in tandem for provide a fast knock down and extended control as the Stethorus become established)
	Safers soap
Avid 1.9 % EC (Abamectin, Grp 6)
Vendex 50w (Fenbutatin Oxide, Grp 4A)




Urgent and Emergency Growth Area Issues
Growth chamber (GC) and growth room (GR) Failure:  
Chamber is dark and fans are off. Often the temperature is either very hot or very cold.
For older GCs and GRs with manual controls:
· Turn the main switch to “STOP” (located in the front of the panel)
· Open the door fully (prop it open so the temperature will moderate)

For newer electronically controlled GC and GR:
·  These GRs and GCs are programmed to automatically attempt a restart and adjust its settings. If the chamber is shut down and dark, it is best to notify the space user.
· Additionally, you can wait for an automatic restart. If the GR or GC does restart, monitor the GR or GC to see if it remains on. If the unit repeatedly stops and starts or remains shut down, there is a significant refrigerant issue.

 Contact procedure and follow-up:
· If you are not the space user, call the emergency contact(s) for the GC or GR. Placards (81/2” X 11” black framed) located in the GC and GR areas provide a schematic of the GC or GR user(s). Their numbers are found in the binder located in the black wall holder just to the left of entrance door to GR A at The Point and ??? at the main building?.
· If you are the space user, you are responsible for follow-up plant care.
Additionally, try turning the main switch to “Start” after approximately 1 hour. In some chambers there is a silver reset switch on a gray box housed in the front panel area of the chamber. Pressing the switch may restart the chamber.
 If the GC or GR does not start, switch to “Stop”. If the GC or GR starts but temperatures continual rise or decline past the set point, then there is a significant refrigerant problem. If so, decide if the plants can remain in the chamber for the evening/weekend/holiday or if they should be moved.
Search for open space in another GC or GR, contact the PI or user for permission and then move your plants into that space. 
 Only after the space user has assessed the issue should the greenhouse manager be called. If you need assistance, call the greenhouse manager, Cathy Bay (if available) at 204-795-2204.
Report the problem to the greenhouse manager during regular hours if contact is not made.


Greenhouse Issues
 Temperatures are extremely hot or very cold. 
· Periods of sunshine in the warmer months of the year (end of March to November) can result in a quick rise in temperature. Roof vents release rising heat while side vents and evaporative coolers introduce cool air into the area. If an area is unusually hot, ensure that the side vents and roof vents are open (turn handles for side vents, chain crank in the middle of the area for roof vent). In addition, check to see that the evaporative coolers (silver vents at the side of each greenhouse area) are working by feeling for airflow at the vent opening (flapping orange ribbons tied to the end of the outlets also indicate cooling air).
· In the winter, the greenhouses are kept warm with steam heat released from radiators throughout the greenhouses.  If an area is very cold, check to see if the radiators are warm. If not, contact the After Hours Physical Plant Central Energy Plant number at 474‐8566 and notify them that research plant material may be at risk. If it is during the day, notify greenhouse staff.
Contact the Principal Investigator and/or primary space user(s) for that area from the contact list explaining the situation.  

Other growth area issues:
 If you notice or come across the following: 
· Plants that are very dry and wilting,
· Broken window panes or roof glass, 
· Plugged and backed up drains,
· Burst or broken water lines, Loud noises such as high pitch squeaks or banging
· Smoke, fire or a strong smell of gas (in which case you should pull the fire alarm and vacate the building).
· Roof leaks or other major building, equipment or growth area problems that will cause damage or threaten plants 
Notify the area user(s) from the emergency contact list and contact the After Hours Physical Plant Central Energy Plant number at 474‐8566 and notify them that research plant material may be at risk.  If it’s during the day contact the greenhouse staff.













Appendixes
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2. Plant with Novel Traits Protocol
3. Protocols for growing research plant 











Appendix #1 
Building floor plans and room layout
For the Main Agriculture Building go to:
http://umanitoba.ca/campus/physical_plant/fortgarry/pdfs/011a.pdf
For the Plant Science Building (attached to the Agriculture Building) go to:
http://umanitoba.ca/campus/physical_plant/fortgarry/pdfs/025a.pdf
For the Plant Science Field Station (The Point) go to:
http://umanitoba.ca/campus/physical_plant/fortgarry/pdfs/039a.pdf























Appendix #2
Protocol for Managing “Novel” Plants at the Department of Plant Science,
University of Manitoba

December 10th, 2014 Version

Background

Canada is unique in the world in that the Canadian Food Inspection Agency (CFIA) regulates plant research and development based on “Novelty” rather than on method of development.

Plants with a “Novel” trait (PNT’s) are defined:

· The new trait is not present in stable, cultivated populations of the plant species in Canada
· The trait in the plant species is present at a level significantly outside the range of that trait in stable, cultivated populations of that plant species in Canada

http://www.inspection.gc.ca/plants/plants-with-novel-traits/general-public/fact-sheets/overview/eng/1337827503752/1337827590597 

Alternatively, the CFIA defines a plant with a “Novel” trait (PNT) as a new variety of a species that has one or more traits that are “Novel” to that species in Canada.  A trait is considered to be “Novel” when it has both of these characteristics: 

· It is new to stable, cultivated populations of the plant species in Canada and
· It has the potential to have an environmental effect 

http://www.inspection.gc.ca/plants/plants-with-novel-traits/general-public/fact-sheets/novelty/eng/1338181110010/1338181243773

The CFIA considers all genetically engineered plants to be PNT’s.  In addition, the CFIA stipulates that plants developed using mutagenesis, cell fusion and traditional breeding can result in a plant that is considered by CFIA to be a PNT.

There are three stages in the development of PNT’s in Canada:
1. Complete containment of the PNT to the lab or controlled environment facilities
2. Confined field trials of the PNT regulated by the CFIA
3. Unconfined release into the Canadian environment approved by CFIA

There are two types of PNT’s in Canada: 1) new PNT’s in development stage 1 or 2 where containment or confinement is required and; 2) PNT’s which have been approved by CFIA for unconfined release into the Canadian environment for which no special management is required.

The protocol outlined in this document refers to PNT’s in development stage 1 – that is, new PNT’s that must be completely contained to the lab or controlled environment growth facilities.   

The objectives of the protocol for managing “Novel” plants at the Department of Plant Science, University of Manitoba are:
· Achieve complete containment of the “Novel” trait gene(s) to PNT’s grown in the lab or controlled environment facilities by
· Avoiding any inadvertent release into the environment of live PNT tissues or seeds
· Avoiding any inadvertent cross pollination between PNT’s growing in the lab or controlled environment facilities and other non-PNT’s growing in the lab or controlled environment facilities

PNT Guidelines and Staff and Student Training Protocols
This document is to serve as a guideline for the management and handling of development stage 1 PNT’s at the Department of Plant Science, University of Manitoba.  The information included in this document will also become an integral part of the annual safety seminar and the Department. Furthermore, any new student or staff member joining the department will be responsible for reading and understanding the PNT management protocol below.

General care
· Clear and complete recording of where and when the plants with a “Novel” trait (PNT’s) are created, maintained and disposed of is required. This includes individual lab and controlled environment facility records. For controlled environment facility records, please complete the required information in the log-in sheet available in the binder as you enter into the header house.

Maintenance of PNT’s in the laboratory	
· Regeneration and selection of all PNT’s should only be conducted in designated locations.

Maintenance of PNT’s in controlled environment facilities
· PNT’s should only be grown in designated controlled environment locations. These will be specified in consultation with the controlled environment supervisor for the Department.
· In cases when controlled environment space is limited; a researcher may grow both type 1 PNT’s and non-PNT’s in the same area in clearly designated and on well separated benches in a growth environment over which the researcher has complete control, and any PNT type 1 materials must be temporally separated in its reproductive phase of growth.
· Unless it is necessary, access to controlled environment locations where PNT’s are being grown will not be permitted to unauthorized users.
· Controlled environment staff must be informed of the presence of PNT’s being grown in the Department’s controlled environment facilities.
· All PNT’s must be clearly labeled as PNT’s
· PNT’s grown in the Department’s controlled environment facilities should be monitored on a daily basis to ensure that they are not moved beyond the assigned space.
· Prior to flowering/heading, all flowering portions of PNT’s must be bagged to prevent pollen dispersal. 



Harvesting and storage of novel plants
· Seeds from PNT’s should be harvested at a time point that avoids any seed shattering.
· Threshing and cleaning of PNT’s should only be done using equipment and locations dedicated for this purpose. Bench #4 in the greenhouse is dedicated for threshing and harvesting PNT materials.
· The personnel handling or managing PNT’s should ensure that no seeds are attached to their clothes or shoes.
· Any seed harvested from novel plants should be kept in sealed bags, labeled clearly and stored in designated locations.

Maintenance of controlled environment facilities used to grow PNT’s
· All materials derived from PNT’s such as senesced leaves and harvesting residue must be collected and disposed of as described below.
· Controlled environments used to grow novel plants should be cleaned thoroughly after harvesting using designated cleaning detergents.

Disposal of materials derived from PNT’s
· All PNT material for disposal should be bagged in a clear autoclaveable bag and labeled clearly using labels available in the binder as you enter into the header house. This must be performed right in the location where the PNT’s are grown and threshed.
· PNT bags should be sealed, never left open on controlled environment benches or floors or in common spaces.
· Bagged PNT materials should be transported for autoclaving with utmost care.
· Before autoclaving, make sure that bags are sealed tight enough to restrict escape of any material, but loose enough to allow steam or airflow.
· Plant materials derived from PNT’s should be autoclaved for an hour at 121°C, 15 psi.
· When necessary, soils and pots used to grow novel plants should be autoclaved prior to disposal.
· When applicable, pots that have been harvested should be retained in the same spot and watered for two weeks to germinate any seed that may have shattered. Any emerging seedlings should be collected and autoclaved as described above.
· Trays, sticks and any other reusable materials should be thoroughly cleaned and if necessary bagged and autoclaved prior to reuse.
· Autoclaved plant materials and soils may be disposed of in the regular trash stream.

Annual review and update
· This protocol will be reviewed annually and updated as required.

Academic staff member contact
· The Department Head will assign one of the academic staff members in the Department as a contact person for any questions regarding the protocol and to coordinate its annual review.

Additional information can be found in the following CFIA web link:  

http://www.inspection.gc.ca/plants/plants-with-novel-traits/general-public/eng/1337380923340/1337384231869


The PNT Management and Handling Committee
December 10th, 2014



Appendix 3: Protocols for growing several common research plants
Brassica
Seeding
· Insert plastic cell packs (6’s or 12’s) in a flat and fill with germinating mix (bags found in the potting room)	
· Plant seeds directly into the cells ¾” deep (use pencil tip to create hole)
· Place in growth room for 18-21 days – fertilize with ½ strength 20-20-20 at about 10-13 days
Potting
· Set 6” pots on the greenhouse bench in paired rows of 4 - though the benches accommodate 5 pots across it is very difficult to bag the pots that are more than 4 deep.  
This configuration makes it easier for the greenhouse staff to water and apply insect control products                                                                     

· Put a layer of peat moss in bottom of 6” pots to cover holes
· Make potting soil in the cement mixer  -  2 soil : 2 sand: 1 peat moss  and fill pots within 1 inch of the top
· Transplant seedlings at the 3-4 leaf stage and water with 10-52-10 fertilizer to encourage good root development.
· WATER	EVERY 2ND DAY (odd days) until plants are about to bolt
· Fertilize pots with 20-20-20 when the plants are about to bolt.
Pest/disease control
· Up to 1 week after potting (1 day if seedlings have bugs, 1 week if the plants are clean) – ask the greenhouse staff to “Admire” the pots to control insects.  
· Check for insect/disease damage (primarily thrips, aphids and powdery mildew) frequently until flowering – control is impossible once bags are on the plants –and discuss treatment options with greenhouse staff. 
Self Pollination
· Use the overhead wire racks if available - they are adjustable so just raise them as required.
· Bag plants as they start to flower – remove any opened flowers.  Remove lower branches if not required
· Every 2nd day – shake and raise the bags. This is required for good seed set and prevents raceme breakage 
· REMOVE THE BAGS ONCE FLOWERING IS COMPLETE    
· Do not leave the bags on the plants until harvest – this only creates an insect and disease problem for you and everyone else who has to share the greenhouse with you
· Continue to remove dead leaves and any late flowering branches until harvest



Harvesting
· Approximately 3 weeks after flowering is complete ( pods are turning hard)    WATER EVERY 2ND DAY (odd days)
· Once seeds in the oldest pods are turning black, stop watering completely.




Growing winter wheat in a greenhouse or growth room
1. Select winter wheat seeds.
2. Surface sterilize seeds if needed (i.e. 70% ethanol, 50% bleach etc.).
3. Pre-germinate 5 seeds per Petri dish on moist filter paper (2 or 3 days at 4oC/dark, followed by 2 days at room temperature/dark).
4. Plant germinated seed ½-inch deep in root trainers full with Sunshine germination soilless mix #3 or #4. Water with 10-52-10.  Cover with a plastic dome (optional). Growth conditions: 18/14oC; 16 hours Light/8 hours Dark; Illumination: min 250 micromoles/m2s at plant level.
5. At “2 or 3 leaves unfolded” stage, spray plants with Tilt or other fungicide effective against powdery mildew.
6.  Forty eight hours after spraying, trim leaves, fertilize with 20-20-20 (optional) and place plants in vernalization for minimum of 8 weeks. Vernalization conditions: 4oC; 12 hours Light/ 12 hours Dark.
7. Take plants out of the vernalization chamber and transplant to 2.4L (1 gallon) pots with Sunshine soilless mix #4 or a soil-based mix of 2 parts soil, 2 parts sand and 1 part peat moss. Growth conditions: 18/14oC to 21/17oC; 16 hours Light/8 hours Dark; Illumination: min 250 micromoles/m2s at plant level.  Fertilize with 10-52-10 immediately after transplanting to promote root growth.  Request a preventative spray against powdery mildew a week after transplanting unless experiment protocols prevent this.  Monitor plants closely for insects and disease and take immediate remedial action as necessary.
8. Top dress plants with slow release fertiliser and/or fertilize weekly with liquid 20/20/20.  The Cornell nutrient mix is recommended for soil less mix grown plants. 
9. After advanced tillering has commenced, move plants to green house until maturity (optional).
10. Use plant support (O rings, half-moon supports, bamboo sticks/tape etc.) as needed.  Appropriate support helps prevent disease and makes watering easier.
Protocol for Greenhouse growing of B. napus for breeding purposes


First step starts from the seeding of B. napus in plastic cell packs filled with germination mix. The most common plastic packs used for planting B.napus seeds are 12’s cell pack and each flat contains 8 packs. 
2. After planting, seedlings will grow in growth room for about 18-21 days. It is good during the growing process (between days 12-15) to fertilize with 20-20-20 to provide the essential nutrients which will produce a nice, healthy, green plant. (Figure 1) 
 [image: C:\Users\Mihaela\Desktop\IMG_20140207_142625[1](Fig.3).jpg]Figure 1
3. Transplant seedlings into pots after 18 to 21 days of growth (Figure 2). For good root and shoot development apply 10-52-10 fertilizer along with watering the plants directly after planting. The 6” pots on the greenhouse bench are set in rows of 4. If  there are more than 4, it is hard to bag and shake. About one week after planting the seedlings, they need to be admired to prevent infestation of aphids and other insects.
[image: C:\Users\Mihaela\Desktop\IMG_20140207_141548[1](Fig.4).jpg]Figure 2

3. Once the plants are about to bolt (3-4 weeks after planting the seedlings into pots), fertilize them again with 20-20-20. This provides all essential nutrients to produce healthy and vigorous plants (Figure 3). During the growing process, before flowering it is good to check and spray for trips or powdery mildew. Once the plants are flowered and the bags are on the plant, it is very hard to control the insects or diseases. In addition, a clean place is a happy place and a heathy, green plant is a happy plant.  Once the plants have reached 5-6 leaves, remove one or two leaves from the bottom. This will help to prevent yellowing leaves from watering too much and will minimize and reduce diseases and insects.
[image: C:\Users\Mihaela\Desktop\IMG_20140207_141526[1](Fig.5).jpg]Figure 3
4. When the plants have started flowering (4-5 weeks after planting the seedling into pots), remove any early flowers and bag each plant individually to promote self-pollination. After bagging, every 2nd day shake and raise the bags to promote self-fertilization and normal pod/seed development. This is required for good seed set and to prevent raceme breakage (Figure 4).
 [image: https://encrypted-tbn1.gstatic.com/images?q=tbn:ANd9GcRK0gwN86ly1mYioKfbF56aj2RjUmZ0niILXaxlsLlKJsY-0urh] Figure 4
 5. Once flowering is complete (7-8 weeks after planting the seedlings into pots), remove the bags and let the seeds dry (Figure 5). Removing the bags from the plants will reduce the insect and disease problems and develop a much healthier and good seed. Once pods are turning brown in colour (2-3 weeks after flowering is complete), stop watering completely (Figure 6).
[image: C:\Users\Mihaela\Desktop\IMG_20140207_142218[1](Fig.1).jpg]Figure 5

[image: C:\Users\Mihaela\Desktop\IMG_20140207_142427[1](Fig.2).jpg]Figure 6

 
[image: https://encrypted-tbn3.gstatic.com/images?q=tbn:ANd9GcQy93p7gQynuijYohxZcbfd6FVrErRGdQJYgQovzqj4sk7MvSFqXw] Figure 7
6. Once seeds in the oldest pods are turning black (1-2 weeks after pods turning brown in colour), harvest the seeds and send them to the seed quality laboratory in order to analyse the fatty acid content (Figure 7). Following this, selections are made and crosses are designed and a single growing season is complete. Ones the growing season is complete, we make selections and design new crosses and start the process over again.  Developing new hybrids could take many years to complete the process.
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