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FROM
the editor
Happy New Year! This year’s resolution buzz seems to be
eating healthier, growing greener and growing more of
what we consume.You can be assured that we can help
you make that resolution happen by offering you the
most up-to-date features and articles, the most
innovative products and some of the newest
trends to improve your grow.
This issue kicks off with an excellent article
by Dr. Lynette Morgan on hydroponic testing
and trialling, followed by some great tips
on seed starting, LED lighting and how to
get an early start on your spring garden. New
products, grow tips and our popular “Simon Says” column will keep you
busy learning in the new year.
Our 2011 Maximum Yield Expo Tour has been announced. We will be
stopping in Denver, Colorado (March 31 - April 3),Vancouver, British Columbia
(May 14 - 15), San Francisco, California (July 16 - 17) and Long Beach,
California (October 22 - 23). Exciting new things are planned for this year’s shows
so mark your calendars to attend the industry’s biggest and best indoor gardening
tradeshows. More information can be found at indoorgardenexpo.com

Jessica Raymond, Editor
editor@maximumyield.com

contributors
Bob Taylor is the chief chemist of

Brian Chiang has worked for

Josh Puckett earned his bachelor’s

Dr. Lynette Morgan holds a B. Hort.

Roland Evans is lifelong gardener

Jack Van Camp has been working

Matt LeBannister developed a
green thumb as a child, having been
born into a family of experienced
gardeners. During his career, he has
managed a hydroponic retail store
and represented leading companies
at the Indoor Gardening Expos. Matt
has been writing articles for Maximum
Yield since 2007. His articles are
published around the world.

Anja Sonnenberg earned a diploma
in horticulture and landscape design
from Niagara College. In addition to
drawing landscape plans and hosting
seminars at various garden centres,
she has worked at the Royal Botanical
Gardens and Terra Greenhouses, edited
several horticultural trade magazines
and was the web editor for Canadian
Gardening Magazine. Anja lives just
west of Toronto.
Visit www.AnjaSonnenberg.com

Emma Cooper is the voice of the
Alternative Kitchen Garden podcast
and writes about kitchen gardening
and environmental issues. An edible
plant geek, she tries to grow her
own food sustainably with the help
of a reluctant husband and two pet
chickens. Visit http://coopette.com for
more information.

Flairform (www.flairform.com) - an
Australian based manufacturing
company. Bob was an approved NATA
signatory and an official registered
analyst for the government’s chemical
analysis monitoring program of
all fertilizers registered in Western
Australia.

Tech. degree and a PhD in hydroponic
greenhouse production from Massey
University, New Zealand. Lynette is
a partner with SUNTEC International
Hydroponic Consultants and has
authored five hydroponic technical
books. Visit www.suntec.co.nz/
consultants.htm and www.suntec.
co.nz/books.htm for more information.
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DiCon Fiberoptics, Inc., an advanced
technology company based in
California, for the last 13 years.
Brian received his bachelor’s degree
in physics from UC Berkeley and
master’s degree in physics from UC
Davis. He is currently the managing
director for Kessil Lighting, a DiCon
business division.

and CEO of Organic Bountea. As
a student and teacher of Holistic
Systems, he actively promotes an
ecological approach to cultivation
using the Soil Food Web. Trained as a
psychologist, Roland also writes on
the interface between gardening and
personal growth.

degree in biology with an emphasis
on plant biology from Sonoma State
University. He currently works at the
UC Davis Foundation Plant Services.
He has years of experience in the
horticulture and agriculture industries.
He also serves as an advisor for the
Kessil Research team.

for Homegrown Hydroponics. He
has years of hands-on hydroponic
gardening experience and will answer
all of your questions through the
Homegrown Hydroponics website at
www.hydroponics.com
He loves to share his knowledge with
eager gardeners both locally and
around the world.

on the web
Upcoming Events
Plan a trip to the United States in 2011 to visit one of three unique and
exciting Indoor Gardening Expos. Come visit us in Denver, Colorado (March
31 to April 3, 2011), San Francisco, California (July 16 to 17, 2011) and Long
Beach, California (October 22 to 23, 2011). And stay tuned for Canadian
dates. Full details will be available at www.indoorgardeningexpo.com

I N D O O R

G A R D E N I N G

VOLUME 13 – NUMBER 5
January/Feruary 2011
Maximum Yield is published bi-monthly by
Maximum Yield Publications Inc.
2339A Delinea Place, Nanaimo, BC V9T 5L9
Phone: 250.729.2677; Fax 250.729.2687
No part of this magazine may be reproduced
without permission from the publisher.
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Featured Articles

ADVERTISING SALES
250.729.2677

Greener Gardens
Education is the most valuable aspect one can acquire when setting up an
indoor garden. Check out these efficient practices that may help you minimize
waste and error in the garden.

Preventing and Reacting to Nutrient
Deficiencies
Understanding the symptoms of different nutrient deficiencies can make
diagnosis and treatment a simple process. Gain a better understanding of the
three most common nutrient deficiencies: nitrogen, iron and magnesium.

Humidity, Vapour Pressure Deficit and the
Transpiration Stream
Relative humidity is fairly easy to measure, but it can be difficult to know what
level to aim for, how to adjust levels and how levels will affect your plants.
Uncover the answers to these and other humidity-related questions.

Get in the Know
Are you a subscriber to Maximum Yield’s E-News? You should
be, and here’s why: Every month, Maximum Yield mails
out our free newsletter full of the latest news, grow tips,
upcoming events, contests and more. Subscribe today at
http://maximumyield.com/newsletter.php and get in
the know.

www.maximumyield.com

Connect with www.facebook.com/MaximumYield
Maximum Yield www.indoorgardeningexpo.com
Tell us what you think at editor@maximumyield.com. We’d love to hear from you.
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LETTERS
to the editor
Grow Big Organics

MY.com Insight

Thanks very much for your happy news. I am really excited
about winning the Biobizz Organics prize pack in Maximum
Yield’s Win Big...Grow Big contest. I never win anything. I
would like to give a shout out to the hydro store where I buy
my supplies, and where I get every issue of Maximum Yield. The
shop is Happy Hydroponics in Hamilton, Ontario. John and the
guys there are excellent. They were the ones who turned me on
to Maximum Yield.

I love the magazine, but I can’t
access a search feature or features
from previous issues (such as Paul
Foster’s in depth account of what
algae looks like). How can I do
that?

Thanks again
Dave Bassi
Hamilton, Ontario
via Facebook

Buzzin’ About Maximum Yield
“Just got the October issue today. Great
article on powdery mildew.” - Emily Walter

Thanks
Judy Listello
Although MaximumYield.com
doesn’t have a general search
function, you can search by author
and article (under Resources on the main page) and issue (left
hand side of main page). Simply click on View All Editions of
Maximum Yield.

“Great job in Long Beach guys! Hope y’all
come back!” - Anonymous

Grow Lessons All
Year Long

“I love this magazine.” - Charlie Daniel
Joldersma

I am currently working with
an aquaponics system at a
public school. I was told about
your magazine by my local
garden centre. I would like to
subscribe to your magazine.

Sustainable Eating - Balanced Living
Have you ever heard of “Meatless Mondays?” It’s a pretty
awesome movement that encourages people to reduce
their meet consumption for the betterment of personal
health and the planet’s health.
Their site (www.meatlessmonday.com) is loaded with
inspirational stories, the latest in health news and yummy
recipes that use ingredients from your garden. I tried the
Quinoa Zucchini Burgers this week and they were
a hit with my kids and my husband. In my opinion,
there’s nothing wrong with eating meat; overindulgence
is the problem. This rant is really just my way
of thanking you for promoting balanced
living. In our industry, we brag about being
environmentalists and living green. Sustainable
eating is just one more aspect of that. Cheers.
Sasha Parry

Please advise
Todd
I love this magazine. I think it’s brilliant and very handy I would
love to receive this monthly. I was just wondering how much it
would cost to subscribe to the monthly magazine.
Richard Evans
You can subscribe to Maximum Yield by visiting
http://maximumyield.com/subscriptions.php or by calling our
office at 1-250-729-2677.

Maximum Yield reserves the right to edit for brevity.
We want to hear from you!
Write us at:
Maximum Yield Publications Inc.
2339A Delinea Place, Nanaimo, BC V9T 5L9
or Email us at: editor@maximumyield.com
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SIMON
says
Hi Simon,
I want to use the water from my rain barrel to water my indoor plants.
Currently the rain barrel has a screen over it. What can I do to get rid
of any negative substances or organisms in the water, in addition to
the screen, before using the water inside? Maximum Yield is doing
great work. The articles are educational and inspiring. I’ve learned a
lot from this magazine. Keep up the great work.
Hue
Captured rainwater is a valuable asset for gardeners. Although most people use that water
outside, it’s a great idea to use it in your indoor space. For an indoor garden, rainwater
presents some problems that an outdoor gardener may not consider. Be mindful of algae
and mineralization (such as zinc coating for moss reduction on roofing), which can come
off roofing materials. In addition, microbes will invariably follow the water down the
gutters and into your catchment area. A screen does a great job of filtering debris but
won’t help with algae or microbes.
Sterilizing the water is a good idea given the lack of biological diversity found in
indoor gardens and the speed at which pathogens can spread. The use of an oxidizer such
as hydrogen peroxide or ozone is the easiest and most cost effective way to purify your
water.You can also pump it through a reverse osmosis machine, which will last a long
time between filter changes due to the relative purity of rainwater.
Considering the purity of the water, you should also consider using it to inoculate your
garden media with beneficial microbes. Consider using it for your own aerated compost
tea or commercially available beneficial microbes.
Good luck in the garden.
.

Do you have a question for Simon?
Send it to simon@maximumyield.com with the words
“Simon Says” in the subject line, and your answer will be
printed in an upcoming edition.
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MAX
facts

Hydroponic news, tips and trivia from around the world

Maximum Yield Announces 2011 Expo Tour
- Get Ready to Grow Big _____________________________________

The 2011 Maximum Yield Indoor Gardening Expo Tour has been announced and we are
proud to be hosting in Colorado (March 31 to April 3, 2011), San Francisco (July 16 to 17,
2011) and Long Beach (October 22 to 23, 2011). Full details and dates will be available made
available on www.indoorgardeningexpo.com. The Maximum Yield Indoor Gardening Expos
are the industry’s best opportunity to meet with manufacturers and check out the latest
and greatest products, technologies and techniques. The Maximum Yield Expo Experience
is a two-day, pre-eminent educational event. Plan to attend one, two or all three of these
phenomenal 2011 events. For more information call Maximum Yield at 1-250-729-2677 and
stay tuned to indoorgardeningexpo.com for event updates and details for each expo.

I N D O O R

G A R D E N I N G

Research Could Offer Alternative to Genetically-Engineered Crops _______
New findings from Van Andel Research Institute (VARI) scientists could lead to environmentally-friendly
sprays that help plants survive drought and other stresses in harsh environments. VARI scientists
determined precisely how the plant hormone abscisic acid (ABA) works at the molecular level to help
plants respond to environmental stresses such as drought and cold.
One of ABA’s effects is to cause plant pores to close when plants are stressed so that they can
retain water. In the new study, researchers identified several synthetic compounds that fit well with
ABA’s many receptors, or cellular “docking stations,” to have the same effect. Sprays would allow
plants to be much more adaptable than if they were genetically engineered.
(Source: www.sciencedaily.com)

Recirculating Water Systems Used for
Fish Production ______________________________

Agriculture scientists are working closely with a collaborator to save
water as part of an effort to develop recirculating water systems
for cool- and cold-water fish production. The recirculating system
that was developed uses as little as four per cent new water each
day, which means that a complete water exchange only takes place
every 25 days. This miserly use of water allows recirculating fish farm
systems to be located in many places where traditional aquaculture
wouldn’t work.
The recirculating systems developed for the
cool and cold aquaculture fish require far
less water and capture the wastes,
so the fish farm can be located
far from large water bodies and
near consumers. This gets fresh
fish to market faster and with less
transportation costs.
(Source: www.ars.usda.gov)

Seed Sprouters: Easy to
Use and Simple Designs

Fresh sprouts are healthy and taste
great. They contain a large variety of
vitamins and are extremely easy to
digest. They are also very tasty and
upgrade almost any meal. Once you
have a sprouter, it is easy to germinate
seeds at home. A variety of user-friendly,
simple sprouter designs are flooding the
market. Many of the designs don’t take
up more space than a cup of tea and are
practically foolproof.
Growing sprouts at home means
you save on packaging, energy and
transportation. It is much less bulky to transport
dry seeds than fresh sprouts, that have a relatively short shelf life
and require constant refrigeration, and hence energy. Common
seeds to sprout are mung bean, chickpeas, soy and alfalfa.
(Source: www.treehugger.com)
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Botanicare

MAX
facts

Hydroponic news, tips and trivia from around the world

Meet the Metal Farmer ________________________

How often do you encounter a farmer sporting cargos and a t-shirt,
spraying neem fertilizer, all the while head banging to Iron Maiden?
Take a trip to Pritham D’Souza’s farm in Kinya, Karnataka (India), and
you are bound to encounter this very avatar of the ‘metal farmer.’ What
makes this young agriculturist even more interesting is that he employs
simplified hydroponics. For now, the hydroponics set-up is on a small
scale but judging from the great feedback, expansion is in the pipeline.
Pritham is one hard-working farmer, who wakes up at 6 a.m. and
goes to bed at 2 a.m. He also devotes much of his time to
blogging and composing music. Pritham
acquired his father’s passion for farming,
and shuttles between Bengaluru and
Mangalore on work. “Hydroponics has
existed for 80 years now. But most
Indian agriculturists are skeptical of
adopting it, since it’s too ‘Western’
for their tastes.”
(Source: www.deccanchronicle.com)

Scientists Release First Cultivated
‘Ōhelo Berry for Hawaii ________________________

‘Ōhelo is a small, native Hawaiian shrub in the cranberry family. As
people scour the landscape to harvest this delectable berry, they
unfortunately disrupt the fragile habitats where
this plant grows. In an effort to reduce damage
to the environment and meet consumer
demands, Hawaiian horticulturists and
researchers are evaluating ‘Ōhelo for small
farm production and ornamental use.
The offspring of seed-grown plants
were selected to create the new cultivar
“Kilauea” for berry production. Research
found plant hardiness and vigour improved
with age, and some seedlings flowered just 10
months after germination.
Cuttings and tissue culture were also used to
propagate selected ‘Ōhelo of high ornamental potential. Since the plant
is not seasonal, its readiness for market can be scheduled by trimming
and fertilizing. Older potted ‘Ōhelo plants can be trained into a bonsai
and can readily adapt to the office environment.
(Source: www.ars.usda.gov)

Grodan Partners with Educators and Grows a Future Crop of Students ____
When Grodan was approached about co-sponsoring and contributing to a hydroponic textbook for
elementary and high school classrooms, Grodan was thrilled to participate. The third edition of “Classroom
Hydroponic Plant Factory” now includes a crucial section—an introduction to rockwool as a growing media.
The Grodan team of experts worked hard to provide an accurate, informative section that would convey
rockwool’s place in the hydroponics market and capture the attention and imagination of today’s students.
Visit www.foothillhydroponics.com for more information on this book. For more information on rockwool and
Grodan, visit www.Grodan101.com or call 1-888-444-2476.

Empowering Backyard Growers to Sell Their Produce ____________________

With the dropout economy fuelling food entrepreneurship, and backyard farming taking off around the
world, it makes sense to develop new and innovative ways for micro-growers to get their products to
market. A New Zealand start up is hoping to unite farmers, micro-farmers and gardeners, and offer their
produce through one easy to use site.
At first glance Ooooby looks a little like a Veggie Trader site. But Ooooby seems to take the concept a
little further. The group is already selling produce from gardeners and backyard growers at a regular
farmers market stand, and it is enabling barter and swapping among grower members. Now a small
proportion of the backyard produce is also making it into the group’s veggie box deliveries, which
also feature produce from local and organic farmers—as well as some produce, like bananas, from
further away.
Of course CSAs and veggie box delivery schemes are nothing new. But it is very cool to see a group specifically
working to harness the growing power of backyard farmers.
(Source: www.treehugger.com, http://ooooby.ning.com)
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MAX
facts

Hydroponic news, tips and trivia from around the world

Permaculture
Greens the
Jordanian Desert

Jordan seems to be a hot
spot for permaculture.
In 2006, Greening the
Desert documented how
permaculture activist Geoff
Lawton worked with the
local population to turn 10
acres of arid, salty Jordanian desert into a lush productive garden.
Two permaculture projects in Jordan today show both the
limitations and the possibilities of permaculture. The first, started
by Geoff Lawton and his wife Nardia, features an impressive drip
irrigation system, but the project is reliant on volunteer labour
from abroad.
The second project, run by CARE International, struggles to
convince many locals that an organic, permaculture-based
approach will yield better results than chemical fertilizers. And
yet the shot of two gardens next to each other—one run on
permaculture principles, the other using extensive chemical
inputs—is a pretty impressive contrast. Showing lush green
ground cover and flowers interplanted with trees on the one
side, and bare earth and trees on the other, the long term
environmental and social benefits of a more integrated, holistic
approach seem self-evident.
(Source: www.treehugger.com)

Tower Garden - Taking
Restaurants to
New Heights _________
The interest continues to grow
for urban agriculture, especially
for rooftop gardening. The Tower
Garden is just one of many options
available to those interested in
growing their own food, and may
very well be one of the easiest.
Almost any crop can be grown in
the Tower Garden, the exceptions
being root vegetables, bush and
tree fruits. The Tower Garden
produces highly nutritious
crops in half the time it would
normally take if grown in the soil. Crops include lettuce and
gourmet leafy greens (which can be harvested just three weeks
after transplanting), tomatoes, cucumbers, peppers, green beans,
strawberries and eggplant. To learn more visit hortamericas.com
where a video is posted for ABC showing a restaurant using the
MY
Tower Garden to feed customers.
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PRODUCT
spotlight

See it. Want it. Find it at your local indoor gardening store.

Botanicare’s Clone Machine™ 48 _______
Botanicare® has reincarnated the once popular Clone
Machine™ 42 into a sleek and economical Clone Machine™
48. Now made from durable, high density polyethylene
plastics, the Clone Machine 48 boasts a footprint of just 30
by 74 centimetres with six additional plant sites and includes
dense neoprene’s that fit snuggly into the re-engineered
moulded lid. With a low vertical profile of only
25 centimetres this modified machine runs
efficiently using just 27 litres of water and
utilizes a high output submersible
pump. Backed by our one year
manufacturer’s replacement
warranty, the Clone Machine
48 will satisfy any grower’s
desire for a mid-size cloner
at an affordable price. For more
information visit your favourite
indoor gardening store.

Durable and Versatile
– Grodan’s Gro-Smart™ Tray __________

Grodan’s new Gro-Smart™ Tray is the only dual-purpose
tray on the market, and with all the exceptional details
that went into the design of this tray, no doubt you’ll
see that good things definitely do come to those who
wait. Apart from being made of 100 per cent recycled
plastic, it’s heavy duty and double-sided for long-term
use and easily sanitized inside a dishwasher. Designed for
maximum versatility, the 78 cell side is perfect for Grodan
Macroplugs™ and 3.8 centimetre A-OK™ starters, while
the mesh side can accommodate Grodan Mini-Blocks™ or
Gro-Blocks™. The no-sag Gro-Smart Tray fits neatly into
standard 25 by 50 centimetre black flats, keeping your
Grodan elevated
from the bottom
of the flat. Ask
for Grodan’s
Gro-Smart™
Tray at your
favourite indoor
gardening shop.
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Hydroponix Nutrients for all
Stages of Growth __________
Hydroponix Nutrients are well suited for
plants during all their growth stages:
vegetative, flowering and fruiting. Basic
Grow has the proper blend of NPK and
trace elements necessary for rapid growth
during the vegetative stage. Basic Bloom
provides the perfect blend of NPK and
trace elements—iron, manganese and
zinc—during the fruiting and flowering
stages for larger yields and healthier
flowers and fruit. Basic Micro Nutrients
provide all the secondary nutrients
necessary for growth from the early
stages of growth through to fruiting
and flowering. Visit your local indoor
gardening shop for more information.

Kessil Introduces the H150 Red LED Grow
Light Booster ___________________
Kessil is proud to introduce the H150 Red, designed
to supplement spectrums for traditional broadband
sources. The H150 Red is a booster for the flowering
stage, increasing photon intensity and balancing the
spectrum. Using the latest Dense Matrix LED™ platform,
the H150 Red delivers focused, intense light for
effective photosynthesis. Its compact form and low heat
emission means it can be used in close conjunction with
conventional grow light systems. Extremely versatile, the
H150 Red can be hung from the ceiling or positioned with
a gooseneck arm to direct light where it’s needed. For
more information visit an authorized Kessil
retailer near you.

NF Hydro Clay – Premium Expanded Clay
Nutrifield Hydro Clay is a natural, inert growing medium. It
has a neutral pH, is resistant to chemicals and will not break
down easily. The ceramic-like pellets are lightweight, porous
and have a high crushing resistance. Nutrifield Hydro Clay
helps prevent oxygen starvation to the plant’s root system
and can help prevent
root rot due to increased
oxygen levels. Nutrifield
Hydro Clay may also
reduce algae, fungus
gnats and unwanted
weeds. Nutrifield Hydro
Clay can be blended with
Nutrifield NF Premium
Coco to create an
impressive potting mix.
Available at an indoor
gardening shop near you.

Carson Vision-Enhancement Devices
Now Available _______________________
See beyond the limitations of the human eye with Carson
Vision-Enhancement Devices. The Carson Aura Digital Night
Vision Monocular provides a bright, clear and sharp image.
It allows gardeners to see without disturbing day/night
lighting cycles and features a zoom function that delivers
two to three times magnification. The Carson zOrb is a USB
digital microscope with an integrated camera. Its impressive
35 times magnification) allows users to see details of ordinary
objects, and its built-in internal illuminator ensures a clear
and bright picture. It even captures close-focus video. Ask for
Carson Vision-Enhancement
Devices at your local indoor
gardening shop.
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PRODUCT
spotlight

See it. Want it. Find it at your local indoor gardening store.

Certified Organic Gorilla Grow ______
Mycelium is the cornerstone of our ecosystem, spreading
underneath the forests and fields of our planet. We’ve taken
the power of nature—mycelium—and put it into Gorilla
Grow. Gorilla Grow breaks down and makes available
nutrients that are locked in soil, releasing water, heat and
CO2. It also acts as a super catalyst bringing porosity and
water retention back into your soil, even restoring structure
in clay soils. It creates an architectural structure for
all biodiversity, working
symbiotically with
mycorrhizae. Leverage
the power of nature
to work for you with
certified organic
Gorilla Grow. Ask for
it today at your local
hydro shop.

Nutrifield Coco
Mega Brick Instant Premium
Potting Mix____
The NF Coco Mega Brick
is the fastest expanding
brick on the market.
It arrives dried and
compressed for ease of
transportation, storage
and handling. The brick consists of 100 per cent
coco coir. It is pre-buffered to prevent calcium and
magnesium lock out and is pH stabilized. NF Coco
Mega Brick is your superior biodegradable, organic
water absorbing brick. It holds the RHP Dutch stamp
of quality and is free from harmful parasites and
diseases. One Mega Brick in 36 litres of water will
give you 55 litres of NF Coco Medium. Available at an
indoor gardening shop near you.

Redesigned GrowSpot™ LED Grow Light ______
Featuring all new Matrix LED technology, the redesigned GrowSpot™
contains 12 high powered LEDs on the same die and under one lens for
unparalleled focus and light output. Due to its reengineered heat sink,
the internal cooling fan is no longer needed. The new GrowSpot yields
better results and also uses three watts less. GrowSpots fit into any
standard light socket and can be used as a standalone or supplemental
grow light. They are available in standard Mixed Spectrum (full cycle),
BloomBooster (flowering), Vigorous Veg (vegetative/aquarium) and
the startlingly bright Daylight White (6500K white light). Visit your local
indoor gardening shop for more information.

Hydro-Logic Introduces New Reverse Osmosis System ____
The evolution of reverse osmosis is here. Hydro-Logic’s latest addition to our family
of professional quality water filters, the Evolution-RO1000, will produce 4,546 litres
(1,000 gallons) per day of ultra low PPM water at only 60 psi. This is a breakthrough
in reverse osmosis (RO) technology and sets a new standard for high flow RO systems
capable of light commercial applications. The system includes a proprietary KDF/
catalytic carbon pre-filter that reduces chlorine, chloramines, iron, sulphur and heavy
metals—great for city or well water. The Evolution-RO1000 boasts a two-to-one waste water to RO
water ratio—the lowest in the industry. All these features come in a super compact design and include
all the parts necessary to start producing pure water immediately. Pure water’s not magic, it’s logic! The
Evolution will replace our Merlin. For more information visit your local indoor gardening shop.
22
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spotlight

See it. Want it. Find it at your local indoor gardening store.

Kessil Introduces the H150 Blue LED
Breakthrough Rooting Technology _____
__________________
MX Clone Gel provides all the necessary ingredients to generate
Grow Light Booster

roots from the stem or leaf cuttings of your choice. This unique
Kessil is proud to introduce the H150 Blue aimed at
gel seals the cutting and has antibacterial and anti-fungal
enhancing vegetative growth without sacrificing yield.
Working in conjunction with conventional or advanced LED ingredients to prevent bacteria and fungus from entering the
cutting, giving you a
lighting systems, this all blue light promotes stem growth
stronger, healthier
and reduces internodal length for healthy and strong plants.
clone. MX Clone Gel is
Using the latest Dense Matrix LED™ platform, the H150 Blue
ultra strong with fast
delivers focused, intense light for effective photosynthesis. Its
results that will save you
compact form and low heat emission means it can be used
time and money. The
in close conjunction with conventional grow light systems.
unique formulation will
Extremely versatile, the H150 Blue can be hung from the
work for both softwood
ceiling or positioned with a gooseneck arm to direct light
and semi-hardwood
where it’s needed. For more information visit an authorized
cuttings. MX Clone Gel
Kessil retailer near you.
will promote rapid and
healthy root growth
for all types of flowers, fruits and vegetables. Visit an indoor
gardening shop near you for more information.

Organically Approved Dino Grow ______
Sunshine Systems
GlowPanel 45® Upgrade ____________
Sunshine Systems has done it again. The GlowPanel 45®
28 watt LED grow light is a direct replacement for a 250
watt HPS/MH grow light. The GlowPanel 45® has been
upgraded with powerful new features. An integrated on/
off switch allows easy power cycles from the unit. The
Infinite Adjustment™ hanging system allows quick and
easy changes from overhead to
side lighting. The revolutionary
Pass-Thru-Power™ allows up to
28 GlowPanel 45s to be daisy
chained together using just one
plug. Each linked GlowPanel
45 in the chain can be turned
on and off independently or
they can be connected to
a timer for maximum
control. Glow Your
Own®. Visit your nearest
hydroponics shop for
more information.

24
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Organically approved Dino Grow was created from
300 million year old minerals, mined from remnants of
prehistoric swamps. These minerals, rich in humic and
fulvic acid, are a direct by-product of forest mycelium. Dino
Grow improves nutrient uptake and absorption, leading
to vigorous root and plant growth. It is non-transient so it
stays around the plant site for continued benefit. Now you
can experience the rejuvenating power of ancient, organic
Dino Grow in your soil. Works symbiotically with Gorilla
Grow as a food source for the live mycelium. But hurry, it’s
been on back order for 300 million years. Ask for it at your
MY
local hydro shop.
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Testing

Trialling
by Dr. Lynette Morgan

Not all of us are science geeks, but
sometimes we need science to help us
make important decisions about how
we grow our crops. Horticulture is one
branch of applied science that there is
still much to learn about and even small
growers can discover and investigate
new ideas. Most of us have tried a new
product, nutrient formulation, growth
promotant or pest spray to see how well
it performs on our plants, but often
the results are just speculation. Natural
variation within biological systems
involving plants is so common that
determining if there is an actual effect can
be difficult unless the set-up is precise and
correct in the first place. However, with
good planning, knowledge of the correct
scientific method and some basic
math, accurate testing and
trialling is possible.

26
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Just using one or two plants per treatment is not sufficient for a correctly run
trial and may lead to incorrect conclusions.

The dangers of informal comparisons
Unfortunately many bad decisions and misinterpretations have
been made because of informal plant tests. Applying a new
product to be tested and ‘seeing how it goes’ doesn’t generate
conclusive answers and may give an inaccurate result as to
the effectiveness of the treatment. Tests must be compared to
something else for the results to be relevant. The new idea,
product or system is termed the ‘treatment’ and what it is
compared against is called the ‘control.’ The control is a separate
set of plants grown under the same conditions, to which the
treatment is not applied. The treatment plants and control plants
form the basis of the trial and accurate comparisons can be made.

Step 1.
Ask a question
All good experiments originate from a basic question. For
instance, ‘Will this new product make my crop grow faster
or produce higher yields?’ Depending on your production
philosophy, other questions might involve wanting to know if
organic pest control methods are effective, or if water treatment
reduces the occurrence of pythium. Asking such questions leads
to forming the hypothesis of the experiment—a statement
about what the predicted result of the experiment might be. The
experiment either proves or disproves the hypothesis.
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Testing

and Trialling

Step 2.
Restrict biological bias

Step 3.
Replication and randomization

The problem with plant trials is that plants are naturally quite
To try and reduce the natural bias that plant experiments
variable. Even within a crop sown at the same time, of the same
are prone to, replication and randomization are used. In a
cultivar and grown in the same environment, natural variations will
randomized experimental design, plants or plots of plants are
exist in growth and yields from plant to plant.With a correctly run
randomly assigned to an experimental group of treatment.
trial, we want to reduce this
Randomization is the most
natural variation as much as
reliable way of creating
“To try and reduce the natural treatment groups that all
possible; otherwise we might
bias that plant experiments
incorrectly assume that some
start out exactly the same. It
naturally occurring differences
prevents the largest seedlings
are prone to, replication and
were caused by the treatment
or heaviest plants from being
randomization are used.”
we applied and assume the
selected for one treatment,
wrong conclusions. A good
while smaller plants end up in
example of natural bias is taking one or two plants and applying
another—a major source of bias that gives incorrect results.
different treatments to each. Many plants are required to ensure that Replication is equally important; sufficient replication improves
the differences are more likely to be due to the treatment rather
the significance of the result and reduces result variability.
than just some natural variation between a small set of individual
Generally in small experiments, three or more replications are
plants. Another common mistake is putting all of the treatment
used, with each replication having at least six to 10 plants. For
plants in a group and putting the control plants in a separate group
example, in a basic experiment involving tomatoes there would
across the other side of the growing area.There are always slight
be two treatments: (i) the old nutrient product, which is the
differences in temperature, humidity and light within a growing
control treatment and (ii) the new nutrient product to be tested.
area, so any differences between the two sets of plants
might be due to slight differences in their
growing environment, rather
than an indication of the
treatment results.
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Testing

and Trialling

Side by side comparisons may not show differences, but the ‘hard’ data recorded from the crop might.

Each of these treatments (control and new nutrient) would have
three sets (replications) each containing six or more plants. This
gives a total of six sets of six plants. Once the data from this
is obtained it can be easily analyzed to determine if the new
nutrient had a significant effect or not. This is far more accurate
than simply dividing six plants into two separate treatment
groups as the replications help eliminate some of that natural
variation plants are prone to.
Each of the three reps of six plants would then be randomly
assigned a position in the growing area.When the plants are
measured or assessed, the data from each treatment replication is
kept separate so that some statistics can be carried out to determine
if differences caused by the new treatment actually exist.
Once the trial is up and running it is vital that, apart from the
treatment being applied, all plants in the experiment are treated
exactly the same. This means they are given the same amount
of light, water, nutrients, pest and disease control (if needed
during the trial) and any other growth
factors, so as not to compromise the
trial. The different treatments and
replications need to be grown at
the same time and they must be
of the same species and cultivar
(unless different species and
cultivars are the actual trial).
Some growers choose to run
their experiment more than
once. This is a good
idea if using a
greenhouse
or outdoor

30
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crop as seasons will affect the results of many trials. Running
more than one trial over time can also confirm results of a
certain treatment, which is worth doing to add weight to a
product claim or a new idea being tested.
Unfortunately many good plant trials have been wasted by not
carrying out the correct assessment or measurements. Simply
‘eye-balling’ plants to see if there are any visible differences
between treatments often gives rather inaccurate results,
particularly if the treatments applied have highly visible labels so
the assessor knows which is the control and which plants have
been given the new treatment. Even when we try to be neutral,
we tend to be influenced by what we want to see.
Hoping a new treatment will grow faster can lead to the
assessor seeing slight differences in height that are not actually
there. Also, many successful treatments often have effects that
can’t be seen by looking at the plants. Plants of the same height
may have one treatment that is heavier or has a greater dry
weight, or better tasting fruit, all of which can’t be measured by
just looking at the treatments. Determining what to measure
and using analytical data (weights, lengths, leaf area index,
chemical composition, nutritional analysis, etc.) gives more
accurate results than just having a look-see at the plants.

Step 4: Recording
Every aspect of an experiment should be recorded: observations,
applications, measurements, calculations, conclusions, etc. This
serves two purposes—it allows others to follow your method
and achieve the same results and it allows the trial to be
reviewed in case of an unexpected result. Sometimes unintended
biases can occur in a trial and often reviewing records can help
the grower work out what went wrong. Taking photographs of
any treatment differences or unusual occurrences is also useful
for future reference.
Part of the experimental design is careful consideration of what

“Even when we try to be neutral,
we tend to be influenced by
what we want to see.”
variables to measure. There are obvious measurements such as
plant weight at harvest or fruit yields per week, but sometimes
determining the most meaningful data can be difficult. Plant
height is not necessarily an indication of growth rate or
productivity. Sometimes shorter, more branched plants produce
more fruit than taller, leaner ones, and plant fresh weight
may not be that meaningful if testing a product that claims
to increase fruit flavour. Fruit or vegetable flavour assessment
can be a minefield as taste tests need to be run correctly and
by many different trained panelists to get a true indication of
flavour improvement. There are also analytical tests such as
brix for sweetness, which can be easily carried out by growers
running small trials. Often in horticultural trials, percentage

Natural variations in light, temperature and humidity tend to occur across
most growing environments, so experimental design is important to help
prevent bias.

of dry plant matter is used as a better indication of increased
photosynthesis and biomass production. With hydroponic
experiments it is always a good idea to keep track of EC, pH
and water usage between different treatments. When trialling
pest and disease control products other factors may be more
relevant such as the number of live or dead insects after spray
application, size of disease lesions, spray damage occurrence as
well as overall yields and plant performance.

Step 5: What to do with the data

Record all differences and observations, roots, shoots, leaves, fruits,
flowers as well as EC and pH in hydroponic trials.

Once the data has been collected from a trial—plant weight,
height, leaf area, yield or any other ‘hard’ data—the first step to
analyzing the results is to find the mean or average from each
treatment set. Just eye-balling a set of measurements and trying
to decide which is highest, or totalling them, is not going to give
an accurate answer. The mean value per treatment is required.
The mean is calculated by adding up all the numbers for each
treatment and dividing it by the number of plants in that
treatment. Technically, with a true scientific trial, we would not
just stop at working out the mean of each treatment. While it
gives us a rough indication of differences that might be significant,
it is the variance of the data around the mean that gives the final
answer as to whether a treatment had a relevant effect or not. It is
not difficult to work out the variance and standard error of a set
of data and is usually well covered in basic math courses. For those
of us for whom school was quite a long time ago and who need a
reminder the following links and references detail the process.
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Testing

and Trialling

Using photographic evidence
of statistically proven results
helps with presentation of
experimental write ups.

Information on
handling trial data and
statistical analysis

A well thought out and run trial with correctly analyzed
data can tell us a great deal about the effects of a new
treatment and give sufficient credibility to make claims about
a new idea, system, product or cultivar. However, plants are
part of a biological system naturally prone to individual
differences and biases, so understanding the experimental
method and why it is used is a great tool for anyone wanting
to carry out evaluations.
MY
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•

The Really Easy Statistics Site
www.biology.ed.ac.uk/research/groups/jdeacon/statistics/
tress1.html

•

Statistical Tests for Significance
www.biology.ed.ac.uk/research/groups/jdeacon/statistics/
tress4.html

•

Statistics in Plant Physiology
http://plantphys.info/plant_physiology/labpdf/statistics.pdf

•

“Practical Statistics and Experimental Design for Plant
and Crop Science” by Alan G. Clewer

•

“Statistics For the Terrified” (4th Edition) by Gerald
Kranzler, Janet Moursund and John H. Kranzler

need HPH
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The Incredible
by Anja Sonnenberg

Everything you needed to know about Hoyas but were
too busy tending your plants to ask.
Notoriously long-lived and hardy, these troublefree plants are ideal for beginner and experienced
growers alike. They thrive with little care and in
fact like breathing room.
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A tropical evergreen
climbing vine, the Hoya
typically has succulent
leathery leaves that
leak a milky sap
when damaged. Often
referred to as wax
flower, wax plant, wax
vine or porcelain plant,
this resilient plant is
Once the waxy flowers open, they are extremely fragrant, especially at
quite easy to grow. The
night. As the flowers blooms, a drop of nectar forms on each bloom.
most common variety is
Hoya carnosa, otherwise
Within four to six weeks, you’ll notice
roots begin to develop on the submerged
known as Grandma’s Old Fashioned
Wax Plant. Because H. carnosa is so long stem. Once the stem has several roots
(normally after eight to 10 weeks) gently
lived, families often hand down these
plants as family heirlooms.
transplant the stems into a grow medium
and water
Hoya leaves
regularly.
vary in size,
Once
texture
cuttings are
and colour
depending on
established,
the variety.
it will
Native to
develop
Eastern
into a
Asia and Australia, H. carnosa is one
large, leafy plant that anyone can grow.
of 200 species in the Asclepiadaceae
Pruning excessive growth or after
(milkweed) family. The Hoya genus was
flowering will help revitalize the plant
and encourage new growth.
named by botanist Robert Brown, in
honour of his friend and fellow botanist,
Thomas Hoy in the late 1800s. Hoy was
employed as head gardener by the Duke
Hoyas are very easy to grow; they require
a well drained medium, lots of humidity
of Northumberland, who was an avid
and bright, indirect light. They don’t
collector of rare tropical plants.
like to have wet feet, so make sure you
let the medium dry out in-between
Propagating through stem cuttings
waterings. The fleshy leaves allow the
often has a very high success rate. Cut
plant to withstand the roots drying out,
a stem off the existing plant, but make
but avoid leaving the plant dried out
sure that the stem has at least two leaf
for long periods of time. Some growers
nodes. To propagate a large plant, simply
recommend fertilizing on a regular basis,
take longer cuttings. Remove the lower
while others notice the plant seems to
leaves and place the stem in clean water.
thrive when starved.
Replace the water on a regular basis.
New shoots grow quickly and it isn’t
until they’ve grown a few feet that they
get leaves. Once fully grown, new shoots
will develop pairs of leaves along the
stem. These leafless shoots can quickly
Hoyas propagate
easily by cuttings.
weave their way through other branches
or window blinds if hanging in front of a
window, so be wary to monitor the plant.

“Hoyas are very easy to grow; they
require a well drained medium, lots of
humidity and bright, indirect light.”

Growing tips

Propagating new plants

This Hoya is over 30 years old and has been
passed down like a family heirloom. It was
originally my grandmother’s plant, who gave it
to my mom, who in turn gave it to me.

Bountiful blooms
Like clockwork, most Hoya plants bloom
twice a year, once in summer and again
in the winter, but newly established
plants won’t flower until they’re fouryears-old or older. When in bloom,
they showcase clusters of attractive,
star shaped, white blossoms with pink
centres. They are spectacular when in
bloom and often display dozens of flower
clusters. Once the waxy flowers open,
they are extremely fragrant, especially at
night. In its native habitat, this fragrance
helps to attract bats and other nocturnal
pollinators. As the flowers blooms, a drop
of nectar forms on each bloom. Some
people remove the flowers because the
fragrance can be quite overpowering.
Flowers are produced on the same stem
yearly, so when removing flowers, ensure
the flower spurs are left in place.

Common pests
Three common indoor garden pests
like Hoya plants: aphids, mealy bugs and
scales. Insecticidal soap, rubbing alcohol
or soapy water can be used to deter pests.
Manually cleaning the leaves on a regular
basis can help prevent an infestation.
Hopefully we’ve answered any questions
you may have had about Hoyas. Now it’s
time to take the information provided—
propagation 101, growing tips, blooming
history and pest management—and grow
MY
your own starry white bouquet.
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by Matt LeBannister

INDOOR POLLINATION TECHNIQUES
36

This article focuses on the different
methods of pollinating plants
indoors and how to do it in a way
that avoids cross-pollination to
ensure that all fruits, vegetables and
their subsequent seeds maintain
varietal purity.
Canada is a land known for its
majestic seasons. Spring brings
the rain, new growth, flowers, and
colour. The summer sun provides
long, bright days to boost fruit and
vegetable growth. With autumn
comes shorter days and less sun.
Leaves begin to change from green
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to bright hues of gold and red. This is
the time we harvest and enjoy what
we have worked so hard all summer
towards. Canadian winters can be harsh.
Temperatures drop and snow falls. At
one time this signalled the end of the
growing season, but with hydroponics
and indoor gardening becoming more
advanced and understood, there
is no reason one cannot bring the
gardening experience indoors. This
way every gardener has the chance to
grow delicious and healthy fruit and
vegetables all year long.

Growing indoors does require that the gardener take on all the
responsibilities of “Mother Nature.” One must provide light,
water and the proper nutrition for the plant to survive. If one
wants to grow and maintain heirloom varieties of fruits and
vegetables, one must take on the role of “Mother Nature” and
pollinate the plants themselves since pollinating insects are not
found indoors. This article will focus on the different ways
in which one can pollinate plants indoors and how to do it
in a way that avoids cross-pollination to ensure that all fruits,
vegetables and their subsequent seeds maintain varietal purity.
Before a gardener can successfully pollinate fruit and vegetable
bearing plants indoors, it is important to understand how plants
reproduce. Most plants have male and female sex organs, often
both can be found in the same flower, although some plants can
be distinctly male or female. The male part of the flower is called
the stamen. The stamen is made of at least one hair-like filament.
At the end of each filament is the anther where the pollen is

“There are generally three types of
pollinating plants and they are classified
as self-pollinating plants, wind-pollinating
plants and insect pollinating plants.”
and insect pollinating plants. Understanding how each type of
plant pollinates can greatly improve the chances of the plant
pollinating successfully.
Self-pollinating plants have flowers that contain both male
and female reproductive organs, which are usually in the same
flower. Self-pollinating plants are often referred to as the “perfect
flower,” because their male and female parts are compatible
with each other. Being able to reproduce by themselves
means that these “perfect flowers” do not
require the assistance of the wind or
insects to be pollinated. The flowers of
self-pollinating plants often pollinate
themselves before the flower actually
opens. Chili peppers are a good
example of a self-pollinating plant that
is easy to grow indoors.
It is worth noting that there are many
plants with both reproductive organs within
the same flowers that are self-incompatible.
These plants have both male and female organs,
but are only compatible with the male or female
parts of other flowers. Such plants need insects or wind
to reproduce.
Many plants, usually grains and trees, are dependent on the
wind to reproduce. The wind can carry pollen for kilometres
until it makes its way to a receptive plant for the purpose of
pollination. Many wind-pollinated plants will be pollinated not
by pollen in the air that travels on the wind, but on the wind to
shake the pollen from the male organs to the female organs on
the plant. An example of a plant that uses this type of windpollination is corn.

produced. The part of a flower that is female is called the pistil.
The pistil is made up of a stigma, a style and an ovary. When
pollen is received on the stigma it passes through the style into
the ovary to fertilize.
There are generally three types of pollinating plants and they
are classified as self-pollinating plants, wind-pollinating plants
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Indoor Pollination Techniques

Hand-pollinating your fruit and vegetable flowers can be done by taking
a small, soft paint brush, and going from flower to flower, touching each
flower with the bristles of the paint brush.

Pollinating plants that require wind-pollination indoors can be
tricky. For the types of plants that only require a shaking from
the wind for pollination, a fan may do the trick. Using a fan to
mimic the wind can often be problematic, for there is a high
probability of cross-pollination and it is not a very efficient way
to pollinate plants that are growing indoors. Separating plants by
species into different rooms can help prevent cross-pollination,
but this is not fool proof.
Hand-pollinating your fruit and vegetable flowers may be a
better solution for pollinating plants indoors. This can be done
by taking a small, soft paint brush, and going from flower to

“Pollinating flowering plants indoors is not
always easy. One must know whether they
are growing plants that have self-pollinating
flowers, wind-pollinating flowers or insectpollinating flowers.”
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flower, touching each flower with the bristles of the paint brush.
The pollen will stick to the bristles and will hopefully be spread
from flower to flower. To be most effective this should be done
with all the flowers of the same kind of plant two or three times
a day once flowers open. This will prevent cross-pollination and
will likely result in the plants successfully reproducing.
Insect-pollinated plants are another type of flowering plant
that necessitates that the gardener take over the role of “Mother
Nature” and lend a hand in the pollination process. It is possible
to bring the pollinating insects indoors, but this may only be
a seasonal option and can be quite difficult to accomplish.
To achieve this, one would first have to cage the plants one
wishes to pollinate. They should be all the plants of
the same species to avoid cross-pollination. The
plants are caged in a fine mesh cage to
trap the pollinating insects close to
the flowers. This will increase the
chances of pollination, because
insects will often spend
more time trying to escape
the cage than actually
pollinating the flowers. This
means using live insects
indoors is not an efficient
method of pollination.
If you must use live insects
to pollinate your indoor plants,
honeybees are generally considered
to be the best pollinators. Honeybees
are covered with pollen collecting branched hairs.
While collecting pollen the bees rub against the flower’s
anthers causing pollen to stick to the branched hairs on its
body. As the bees travel from plant to plant feeding on their

nectar, the pollen stuck to them will inevitably come into
contact with female reproductive organs, pollinating the flowers.
Setting out a small dish of honey can attract bees.
Transporting bees is not as difficult as one might think, for
once 20 or 30 bees are caught they will be more interested in
the honey than you moving them into the cage.
Other insect pollinators include moths and butterflies. They too
feed on plant nectar and come into contact with pollen. The
only difference is that butterflies and moths are not covered in
the same dense pollen collecting hairs that bees are covered in.
Butterflies and moths are instead covered with scales that pollen
has a hard time sticking to. This makes them inefficient pollinators
and hardly worth being used as such.
Flies will also feed on a plant’s nectar in
nature. Flies have hairy legs that can
stick to pollen making them
relatively efficient pollinators.
One can attract flies by
leaving raw meat out until
20-30 flies arrive. They will
be easy enough to transport a
short distance.
Pollinating flowers indoors
using insects always runs the risk
that there may already be pollen
attached to the insect. This outside
pollen can contaminate flowers
leading to the crossing of strains.
Insects can be hard to
come by depending on the
season and they are not
necessarily going to be the
most efficient method of
pollinating your indoor plants. The
gardener’s best bet at successful pollination is to
employ hand-pollination techniques like the one mentioned
earlier. Hand-pollination techniques are all designed to
transfer uncontaminated male pollen to the stigma on the
female flower. The paintbrush technique for hand-pollination
can be incredibly effective. Gardeners have been known to have
pollination success rates as high 85 per cent.

Pollinating flowering plants indoors is not always easy.
One must know whether they are growing plants that
have self-pollinating flowers, wind-pollinating flowers or
insect-pollinating flowers. Some flowers contain both male
and female reproductive organs in the same flower. Some
plants have separate male and female flowers, while other
plants may have only male or female flowers. There are
many different techniques used to pollinate flowers indoors,
hand pollination having the highest success rate. Basically,
to have success at pollinating plants indoors, one must have
knowledge as well as patience. Hopefully, you, the reader,
can go forth confident that you now have the knowledge
MY
needed to pollinate flowers indoors.

Source: Seed to Seed. By Suzanne Ashworth
2002 Seed Savers Exchange, Inc

“If you must use live insects to pollinate
your indoor plants, honeybees are generally
considered to be the best pollinators.”
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by Brian Chiang and Josh Puckett

LED Technology

Paving the Way for a
Spectral Revolution

Light Emitting Diodes (LEDs) are cause for excitement in the indoor gardening world. Growers are ecstatic about energy
savings and big returns on electricity and air conditioning bills. They are elated by the longevity of LEDs and the prospect
of never having to change light bulbs. However, most people don’t realize that with LEDs, reduced operating costs and
extended lifetimes are just the beginning of a long list of advantages for the horticulture industry. LEDs possess the
ability to shape spectrums, and thus, will fundamentally alter how grow lights are used, in the same way that fertilizers
changed farming.
Light and Nutrition
Two of the most important factors that contribute to a plant’s
well being are light and nutrition. Plants thrive in fertile
soil and under bright light. Healthy farmlands are found in
areas where both are in abundance. Over time, humans have
accumulated knowledge on how to provide plants with better
and more nutrients. The science behind nutritional additives for
plants has become a huge and very specialized field, spanning
the traditional approach of composting to creating complex
chemical compounds that are injected. The advancements in
nutrient development continue to provide better plant growth
and higher yields.
In contrast, progress in lighting has been very limited.
Farmers still rely heavily on the sun in open spaces, which can
be unreliable as weather is capricious. When gardens moved
indoors, people applied their knowledge of how plants respond
to light. For example, most growers know that plants are more
responsive to red light in the flowering stages of growth, and
blue light for the vegetative phases. However, artificial sunlight
options for indoor growers are fairly restricted to high pressure
sodium (HPS), metal halide (MH) and fluorescent lamps. These
are all broadband sources, meaning they emit a full spectrum
of light, from the usual red, orange, yellow, green, blue, indigo
and violet to more harmful rays, like UV and IR. Some lights,
such as HPS, contain more red, while others, like MH emit
more blue. These limited choices mean that growers have to be
satisfied with the spectrum offered, because there are no means
to obtain the desired wavelengths.

42 Maximum Yield Canada | January / February 2011

The tomatoes
under the
first blue light
(B1) had rapid
elongation and
few leaves. The
second blue light
(B2) showed
shorter stems and
more leaves. Peak
wave lengths =
15 nm

Spectrum Selection
Advancements in lighting, particularly in
LED technology, have proven that artificial
sunlight is not restricted to standard
broadband sources anymore. With LEDs,
better spectrums can be developed. LEDs
have been around since the early ‘60s, used
mostly in indicator lights, but only recently
has the technology progressed to the point
where it can be used as general illumination.
LEDs are made with different semi-conductors,
and when electricity is applied to the compound,
they emit a particular colour, depending on the
chip. Already LEDs have permeated our everyday
lives: LEDs are in traffic lights; LEDs are in cell
phones; finally LEDs are lighting up our indoor
gardens. Because they can emit specific wavelengths,
growers can now optimize lights for plant growth. By mixing
various LED chips, a complex light spectrum can be created
for different growth conditions. LEDs are opening up a brand
new dimension for growers to accelerate or slow down growth,
improve yields and morph the shape of their plants by offering
blue light, red light or a combination of different colours.

Boldt Bags HPH
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LED Technology
Less Heat, More Light
LEDs actually allow more useful light to be projected onto
plants. Broadband sources are generally larger and require bigger
reflectors to make efficient use of the light. The light from LEDs
is directional, so it only takes a simple reflector to direct the
light to where you need it to go. Broadband sources, including
the sun, also emit more than what is required for photosynthesis.
Much of this light results in heat, which can be crippling to
plant performance if the temperature of the environment
is elevated beyond what plants can tolerate. Another added
nuisance to the indoor grower is that artificial sunlight sources
create heat on their own, due to their inefficiency in converting
energy from electricity to light. Although plants could benefit
from having more light, the heat from these broadband sources
has long limited the amount of light supplied to plants. Place
them too close and the plants will burn. With LEDs, users
can now pick out specific red and blue wavelengths ideal
for photosynthesis, thereby eliminating the excess light that
produces unwanted heat. This combined with cleverly designed
optics allows growers to project more light onto plants than ever
before, while still keeping the environment cool.
Plants and Light
The portion of the light spectrum utilized by plants falls
within the range of 400 to 700 nanometers, referred
to as Photosynthetically Active Radiation. Aside from

Under a red light (625 to 650 nm) the tomatoes
produced few leaves and few flowers.

chlorophyll and the photo pigments that drive photosynthesis,
plants contain a variety of photoreceptors that sense and
utilize light. These include crytochromes, phytochromes and
phototropins. Each react to different wavelengths and the ratio
of their active and inactive forms cause different reactions
in plants. At various stages of plant development different
light conditions are required for different lengths of time. By
studying the effects of particular wavelengths and combinations
of wavelengths on the various cycles of plant development we
can combine them in such a way that we promote maximum
vegetative growth and crop yield.

Experiment 1: Single Colour Spectrum Test

Typical PAR action spectrum shown beside absorption
spectra for chlorophyll-A, chlorophyll-B and carotenoids.
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Experiments were conducted with the effects of isolated
red and blue wavelengths on plants, primarily tomatoes,
using innovative high power LED grow lights with a custom
spectrum formula as the source. Research in the field
of artificial light for the promotion of plant growth and
production has traditionally used tomatoes as an indicator of
light performance because they are day neutral—meaning
the length of photoperiod has little effect on their growth
and development—and they reach the fruiting stage relatively
quickly. Tomatoes also serve as an ideal candidate crop due to
their indeterminate growth, which exaggerates, and facilitates
the analysis of qualitative results. The tomatoes grew for four
weeks from when they were small plants with few leaves.

This initial experiment focused on the wavelengths
associated with photosynthesis, one red light spectrum (625 to
650 nanometers), R1 and two different blue light spectrums
(425 to 470 nanometers), B1 and B2, centering on vegetative
growth, without which crop yield would be limited. A
variety of tomatoes grew under isolated blue and red LED
treatments and tracked light performance on the parameters
of plant height, internode length, leaf number, leaf area/plant
and days to flowering. Without disturbing the plants, daily
measurements were taken from the date of transplant, at four
to five leaves, to early fruit development.
Red light promotes flowering in plants. It is commonly
associated with the elongation of internodal lengths, a
function driven by phytochromes. This elongation was
dramatic in both the stems and the petioles of the tomatoes
grown under the red LED treatment. The tomatoes under
this treatment produced fewer leaves, and as a result were
less photosynthetically capable. Flowering was expedited
under this light treatment, but the number of flowers
produced by each tomato was relatively few. These results
coincide with expectations for tomatoes grown under a
primarily red light treatment.
Blue light encourages vegetative growth in plants. It
often increases leaf production and vegetative density.
For this reason plants are grown under lights high in blue
wavelengths during the initial stages of development. A high
leaf number count and low internodal lengths are expected
in plants grown under blue light treatments. This was not the
case in the tomatoes under the first blue light, B1. Instead
rapid stem elongation and a relatively low leaf number was
observed. However, the second blue light, B2, with only a 15
nanometer difference in peak wavelengths as demonstrated
in the spectrum graph, showed a shorter stem and higher
leaf count.
The slight variation in spectrum resulted in drastically
different performances. The plant under B1 continued to
stretch as though it was straining to find more light. B2 on
the other hand, had a stronger vegetative growth. To the
eye, the two blues looked the same, but the 15 nanometer
difference caused a huge disparity between the performances
of the two plants. Just like how two liquid fertilizer solutions
may look identical, but their separate chemical contents will
result in variations in plant performance, two LED lights
with the same colour may seem no different than the other,
the actual “spectral content” of the LED will determine
plant performance.

B2 from the previous blue light experiment, plus
M1 and M2, red/blue spectrums, clearly show
the progression from blue to red spectrum.

under B2 (from the previous experiment), M1 and M2, from the
left to right. As stated before, B2 demonstrated strong stems and
closely set leaves.The tomatoes grown under M1 treatment also
displayed a denser pattern of vegetative growth with higher leaf
area and some stem and petiole elongation.With the added red
spectrum, M1 had better growth overall when compared with B2.
M2 demonstrated taller stems, but more scattered leaf development
than the other two.The progression from blue to red spectrum is
clearly observed in this side-by-side comparison.
The Spectral Revolution
With the ability to tune spectrums, a whole new dimension of
possibilities has opened. Though there is still much knowledge
to pursue, a huge lighting revolution for the growing industry
is anticipated. Countless groups will search for the optimal
spectrum recipe. Indoor gardening will quickly leap forward at
lightning speeds with advancements that have never been seen
before. It’s a spectral revolution!

MY

Experiment 2: Red Blue Mix Test

In response to the above experiment, two red-blue mixed
spectrum lights, M1 and M2, were created and the performance
of combinations of red and blue light were analyzed. M1
treatment contained a higher degree of blue light than M2.
The experiment tested the performance of M1 and M2 in
promoting vegetative growth. Pictured are three plants grown
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BEGINNER’S CORNER
by Charlene Rennick

Your Hydroponic
Garden: For Pleasure
or Profit?

Ask growers all over the globe whether they wish
to garden for pleasure or profit, and the responses
will be split 50/50. The following advice will help you
decide which route you should follow and help you
make it happen.
Are you a domestic hydroponic hobbyist or do you entertain
ideas of making an honest profit from your efforts? What
kind of gardener do you want to be and what quantity of
hydroponically-grown plants do you want to produce?
Once you have seedlings or clones with two sets of leaves and

good strong roots, wh
ere do you go from he
re? Taking a close
look at the root system
of your seedling or clo
ne will tell you
if transplanting into
a more permanent loc
ation is appropriate.
A healthy root system
has many fine fibres
developing laterally,
horizontally or just off
the main root tendr il.
The hairier your
new roots look, the be
tter. Each tiny fibre is
responsible for
assisting nutrients fro
m the growing mediu
m to the plant, so
if your seedling has a
large network of these
offshoots, it will
be better prepared to
survive as a strong, he
althy plant. On the
other hand, if your ne
w plant spor ts only a
few straight roots, it
may ser ve nature bette
r as a compost particip
ant.
Consider the profit av
ailable to you if you
have successfully
managed to clone yo
ur favourite plants. Cl
oning reproduces
many seedlings from
the parent plant with
out the extra cost
of purchasing seeds an
d starter mediums. Ro
oting compounds
have evolved from th
e older type of powd
ers to an improved
gel for mula that seals
in the nutrients and
clings to the cutting.
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Because all the shoots are dipped in a rooting
hormone, the plant that results from this procedure
usually survives; whereas, germinating seeds
sometimes goes hand-in-hand with composting duds,
misfits and those with a stunted growth. Using a
good crop of annuals as a prototype for the cloned
generations can result in a bountiful, inexpensive
plethora of new plants that can generate a worthy
profit even for a hydroponic hobbyist.
There is some middle ground here, as well.You can
start small with a system you can add on to if you
want to leave your options open for larger projects
after you have a better feel for the hydroponic
MY
gardener in you.
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by Bob Taylor

How to Produce
Cuttings
and
Seedlings
Steps to Success
A popular method of reproducing plants is by means of cuttings (or clones). A
cutting is a plant part removed from a stock or donor plant that will develop
roots and shoots when placed in soil under favourable conditions. In comparison
to reproduction via seed, this method offers some lucrative benefits.

Cuttings produce a plant having the
same genetic characteristics as the
stock plant (e.g. same appearance,
size, yield, etc). This cannot be
achieved using seeds.

Cuttings taken from the most recent
growth will produce plants that
take less time to reach biological
maturity. Commercial fruit growers
do this to minimize the lengthy nonfruiting phase associated with seed
propagated plants.

Stem cuttings: The most
appropriate cutting material will vary
between species; however, most species can
be propagated using stem cuttings. Stem
cuttings possess stems, leaves and sprouts (see
figure 4.2). Roots grow from the basal wood
(figure 4.1a and 4.1b) and shoots grow from
the sprouts.
The physical age of the material selected
is important to a cutting’s survival. Material
can be classified as softwood, semihardwood or hardwood. Semi-hardwood
generally provides the best cutting material
because it’s relatively unsusceptible to
rotting, fungal attack or dehydration and it
has a relatively high rooting potential.This
material is best identified by wood turning
hard and changing colour from green to
brown with the formation of bark; it is not
as supple as softwood, but still flexible; and
its leaves are darker in colour.
Procedure

Step 1 Thoroughly wash and sterilize all
hardware and areas that are likely to contact
cuttings and cause disease contamination.
Step 2 Pre-soak medium by immersing in
a highly pH buffered seedling nutrient.
This helps ensure that excess alkalinity is
removed and ensures optimum root-zone
pH. Gently squeeze to drain excess nutrient.
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maintain root and air temperature at 20 to
25°C and relative humidity at 80 per cent.
Diligently remove any dead leaves or dead
cuttings as these are an ideal host for fungi.
Also, keep removing floral buds.

Figure 4.1a:
Callus tissue forms prior to
the formation of root initials
(typically within 5 days.)

Step 3 To increase the success rate of
cuttings (see figure 4.6) and seedlings, use a
heat mat* and propagation lid to maintain
root and air temperature at 20 to 25°C and
relative humidity at 80 per cent. As a light
source use cool white fluorescent lighting
timed to run for 18 hours per day. Ensure
this environment is established prior to
planting cuttings.
*Heat mat: A heat mat applies heat directly
to the medium and basal end of the cutting
to promote rapid root development.

Step 4 Select a plant that has been well
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maintained, has favourable characteristics

Figure 4.2:
Material for stem cutting

Figure 4.1b:
Adventious roots break
out of the callus tissue
(typically 7-10 days).

Copyright ©2006 www.flairform.com

Figure 4.1 - Initial root formation

and is free of disease.The cuttings material
must be of semi-hardwood. Avoid plants
that are well into the flowering stage.

Step 5 Using secateurs (or a scalpel) remove
a lateral (side branch) that has at least two
sets of leaves on it and has a stem diameter
of at least five millimetres (see figure 4.2).
Then immediately place the cut end into
tepid water.
Step 6 Using a scalpel, trim cuttings as per
figure 4.3: (1) Remove bottom set of leaves
and nodes, (2) Cut through stem* at a 45°
angle approximately five to 10 millimetres
below where the leaves and nodes were, (3)
Scuff (but do not fully remove) the bark
between the nodes and the base of cutting,
(4) if bottom set of leaves are too large
these should be cut in half**.
** Better results may be achieved by
trimming this set of leaves 24 hours prior
to removing the cutting from the plant.

Step 7 Immediately immerse entire basal
end into cutting gel. (See region three in
figure 4.3). Punch a hole in the medium of
diameter slightly greater than that of the
basal end and deep enough so cutting will
not fall over. Push right to the base of the
pre-made hole then press medium against
the stem. Do not re-water!
Step 8 Mist cuttings daily using water, and
water the medium as required using a
seedling nutrient (EC 0.8mS). Ensure to

Step 9 Depending on the plant variety, roots
usually develop within seven to 10 days.
Once this occurs, gradually expose cuttings
to their proposed environment. Note that
a sudden change in humidity, nutrient
strength, light intensity or temperature
might kill them.Therefore, gradually
increase nutrient strength to EC 1.5mS.
Also, remove the propagation lid for 30
minute periods initially, increasing the
frequency over the course of a few days (or
as required) until the cuttings are ready to
be planted into their proposed environment.
Step 10 When transplanting, to avoid
disturbing roots, simply plant the entire root
block and medium used in the propagation
system. If it is necessary to remove the
cutting from the propagation medium,
ensure to be extremely gentle with the
roots during the transplanting process:
1. Allow the roots to settle naturally into the
new medium. Do not allow the roots to
become twisted or bent upwards.
2. Plant cutting to the same depth as it
was before.
While we’re talking about producing
cuttings, it wouldn’t hurt to review how to
produce seedlings. Compared to cuttings,
seeds are relatively quick to plant and are
less likely to carry pests and disease.
Collecting seeds: Seeds should
be collected from a well maintained plant
that has favourable characteristics and is
disease free. Seeds should be collected when
mature; seeds that are immature will not
germinate when planted.
Seed storage: To suppress
germination but maintain the seed in a
dormant state, storage conditions should be
maintained as follows:
• Cool (2°F to 8°F)
• Dry conditions with limited oxygen
• Darkness
Medium: The medium should
provide high oxygen and water levels,
and good drainage.
Disease: Sterilization of hardware and
media before and during propagation
is paramount. Maintaining adequate
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How to Produce Cuttings and Seedlings
ventilation is also essential for minimizing
the threat of disease.
Procedure

Step 1. Thoroughly

dry; sprinkle with water as necessary. Once
the root or radical becomes exposed, place
upright in medium two to five millimetres
below the surface.
Option 2. Sow seeds at a depth equal to
Copyright ©2006 www.flairform.com

wash and sterilize
all hardware and
areas that are likely
to come into
contact with the
seedlings and cause
contamination.

Figure 4.6:
Heat mat, propagation
lid and artificial
lighting are beneficial
for maximixing the
success rate of cuttings
and seedlings.

Step 2. To increase
the success rate of
seedlings, use a heat mat and propagation
lid (vents closed) to maintain root and air
temperature at 20°F to 25°C and relative
humidity at 80 per cent. Cool conditions
delay germination of most seeds making
them more susceptible to fungal attack.

Step 3. Pre-soak medium with a highly
pH buffered nutrient.This ensures excess
alkalinity is removed and the medium is
bedded down. Allow to drain.

Step 4.
Option 1. Pre-germinate seeds prior to
planting.To do this, place them between
moist tissues on a plate. Cover them with
an up-turned plate. Check every few days,
ensuring that the tissue does not become

2.5 times their diameter. Cover the seed
with medium and gently tap down.

Step 5. Immediately after planting, lightly rewater using water or dilute seedling nutrient.
Continue to water the medium as required,
typically every two or three days. Ensure to
maintain root and air temperature at 20°C
to 25°C and relative humidity at 80 per
cent. Diligently remove any dead leaves or
seedlings—these are an ideal host for fungi.
Note: Some plants or mediums may
require little or no nutrient until the first
few true leaves appear. If the success rate is
poor, try feeding with just water.
Step 6. Remove the propagation lid once
the first shoot appears. High humidity

Figure 4.3:
How to produce a stem cutting

and poor ventilation will encourage
fungal diseases.

Step 7. Light is not required during the
actual germination process. However, once
the first shoot (plumule) begins to appear
the seedlings need good light to begin
photosynthesising and prevent the plumule
from becoming spindly or etiolating. Use
low intensity lighting for the first few
weeks of growth. Preferably use cool white
fluorescent lights and position four inches
above the plants.
Step 8. Gradually expose the seedlings to
their proposed environment. Depending on
the plant variety this may take only a few
days or many months. Begin to gradually
increase light intensity and nutrient strength;
a sudden change might kill them.
Step 9. Healthy seedlings grow quickly and,
therefore, it is essential to transplant them
into a bigger system that provides adequate
room for further growth. Do this only after
a minimum of two true leaves have formed.
If the seedling is left in its current position
for too long the roots may grow long
enough to become tangled.
When transplanting, avoid disturbing
roots - simply plant the entire root block
and medium. If it is necessary to remove
the seedling from the propagation medium,
ensure to be extremely gentle with the
roots during the transplanting process:
1.

2.
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Allow the roots to settle naturally
into the new medium. Do not
allow the roots to become twisted
or bent upwards.
Plant the seedling to the same depth
MY
as it was before.
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YOU TELL US

HIGH CALIPER
Maximum Yield chats with Charles Jackson
of High Caliper, makers of the Smart Pot,
about eco-business concepts, community
building and future business plans.

Charles Jackson

Maximum Yield (MY): What products are you most
passionate about right now?
Charles Jackson: Our specialty is containers for gardening.
We are passionate about providing quality products that help
our customers grow better plants at an affordable price. We
are devoted to making the best containers. Earlier this year
we released the handled version of the Smart Pot. For some
customers having handles on the smaller containers offers a
clear advantage, helping them in their gardens. We researched
and tried many different versions of handles before choosing an
option that was both durable and priced right. We didn’t want to
have to raise the cost of the Smart Pot by adding a handle, but
we wanted it to be strong and last long.We are also passionate
about providing the best customer service that we can. It really
doesn’t matter if you have a great product if you can’t back it
up with customer service. The Smart Pot is well distributed and
accessible to all.

Smart Pot’s all-new Compost Saks
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MY: What educational materials do you offer that will help
growers use your products efficiently and effectively?
Charles: High Caliper Growing started 27 years ago on a
farm when our founder, Ralph Reiger, was searching for
a better way to grow trees. With the first Root Control
Bag he achieved this. Since that time we have worked with
countless universities doing research, participating in research
conferences and presentations. We have worked with professors
and researchers for nearly three decades, learning as much as
we can about growing the best possible plants in our Smart
Pots. We publish these studies on our website and make them
available at tradeshows and in stores for our customers. We
encourage our customers to review the information.
MY: What strategies has High Caliper implemented to lessen
their environmental impact on our planet?
Charles: As manufacturers, we do create a lot of waste in our
facility. A number of years ago we decided to do something
about it. Working with our suppliers we found a company that
would buy our waste and recycle it back into fabric. Some of
this recycled material actually makes it back into the fabric
that we use to make Smart Pots. Doing this was not an easy
decision—we had to purchase another facility, new equipment
and hire more employees—but we are glad we did. Now we
have the necessary equipment and even recycle our cardboard
and paper products.
In addition, High Caliper Growing products are made in the
USA and all of our raw goods come from the USA.You can’t get
more local than that.
MY: How does High Caliper support local causes and
community building?
Charles: We know a lot about growing plants in containers.

When others are doing something where our expertise can help,
we try to be there. For example, the Bethany Children’s Center
in Oklahoma wanted to set up a program where their kids could
grow plants. We donated Smart Pots and a little growing advice.
The Bethany kids planted pounds of potatoes, harvested them and
ate them all.
Urban Garden OKC, a local hydro store, was asked to set up
a container garden area at Millwood School so we donated
Smart Pots to the program. Another local store, Organics OKC
Garden Supply, has a display at the OSU food co-op, and we
help with that.
Last year we donated Smart Pots to the New York Museum of
Modern Art (MOMA) to help them with a display on urban
food production. This year, we have Smart Pots at the Chicago
Museum of Science and Industry’s Smart Home. The Smart
Home features a number of ecologically sustainable ideas,
and growing vegetables in an urban garden is an important
component in that concept.

Founder Ralph Reiger

MY: What can growers expect from High Caliper in the future?
Charles: The most important thing we can do is to produce
a Smart Pot that grows a great quality plant. There is a lot of
marketing hype in the hydroponic industry. We enjoy colourful
marketing, but ultimately, the product has to work well. People
have to know that when they buy our Smart Pot, they have
the best quality growing container
available. They have to know that the
root structure of their plants will
improve if they grow vegetables
in our Smart Pot. Growers today
and in the future need to expect a
Smart Pot that is a great product,
better than any hype.
We are developing new products
that are a natural extension of what
we know. The Compost Sak is a great
example. The Compost Sak is a large fabric aeration composter.
It has a much lower price point than other composters and it
takes up little space. Like our Smart Pot, the Compost Sak is an
exceedingly utilitarian product—durable, well made, priced right
and it works great! It is the kind of product that can help people
MY
make their world a better place.

Smart Pots at the Museum of Modern Art in New York City
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How to Start
Gardening Early
in the Year
by Emma Cooper

One of the main problems with outdoor gardening in a
temperate climate is that the gardeners tend to be all warmed
up long before they garden. Whilst the garden is still sleeping
through the winter chill, the gardener is cozy inside - reading
gardening books and thumbing through seed catalogs, hatching
new plans for the garden this season.
So even before the first signs of spring arrive, the gardener is
itching to do some gardening.
The first pangs of withdrawal can be countered by tending
to the house plants. They need watering and feeding, possibly
even pruning and re-potting so that that they will be ready for
a growth spurt in spring. And if you're really lucky then you can

House plants often
need feeding, pruning
or even re-potting to get
them ready for growth
in the spring.
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A greenhouse
is the ideal environment
to store winter-hardy
plants that will keep the
gardener busy
through until spring.
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spend some time taking cuttings, collecting seeds and potting up
offshoots - propagating new house plants to fill empty spaces in
your house or those of friends and family.
Kitchen gardeners can spend the winter sprouting seeds on
the kitchen counter - anything from mustard and cress right
through to ultra-healthy broccoli sprouts and wheat grass. The
only problem with that is, beyond rinsing twice a day, sprouts
don't need much attention.
The real gardening starts about a month before the last frost
date. Whatever your passion, kitchen gardening or ornamental
– now is the time that the spring seed sowing starts. All of the
windowsills in the house fill with seed trays and burgeoning
life. Tomatoes? A nice sunny, south-facing spot will be good for
them. They'll have to battle it out with the peppers for space.
Early lettuce? They'll be better in a cooler spot. Hardy annuals?
I'll put those out in the porch. And while I remember, it's time
to set the cold frame up outside so that I have somewhere to
harden off all these seedlings.
If you can get hold of a greenhouse (buy, beg or fashion your
own out of scrap materials) then now is the time to do so you'll open up a new world of early sowing opportunities.
And even if you don't heat it, there are hardy plants that will
grow through the winter in a cold greenhouse and provide
harvests for the kitchen and keep the gardener busy.
And if you're really sneaky, then you'll have done some
of your sowing in the midst of winter. Winter sowing
is great for seeds that need a cold period to encourage
them to germinate, and seeds of hardy plants that will
germinate as soon as spring is on the way.You see the
real secret to start gardening early in the year is never
stop for the winter.
About the Author
Emma Cooper is the voice of the Alternative Kitchen
Garden podcast and writes about kitchen gardening and
environmental issues. An edible plant geek, she tries to grow her
own food sustainably with the help of a reluctant husband and
two pet chickens.Visit http://coopette.com for more information.
MY
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Life in the
Winter Soil
by Roland Evans

"If
we could
look deeper,
observe the rich
interconnectedness
of the soil web, we
would see that while
the garden sleeps,
the soil dreams of
spring."
56
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The Garden Hibernates
Dried stalks and leafless shrubs stand
out against a light dusting of snow.
Nature and the gardener draw a breath
after summer’s frantic rush and fall’s
rich harvest.
Beneath the snow, the soil lies frozen in
a rock-like crust. At first glance, it seems
lifeless and barren. If we could look
deeper, observe the rich interconnectedness
of the soil web, we would see that while the
garden sleeps, the soil dreams of spring. When we
have completed our work as gardeners, replenished
and protected the powerhouse of soil life, millions of
organisms are eager to provide a surge of growth as
weather warms.
In this article, I can only lightly touch on the vast
complexity of the soil food web. I will pass over all the
protozoan species, the nematodes (good and bad) and the
vast range of insects and arthropods. My focus is just a
sample of micro-organisms and worms – the smallest and
largest inhabitants of the soil.

"With
decreased
warmth
and nutrients,
decomposition of
organic matter slows as
microbes settle toward
a quiescent state."
Bacteria and Archaea
Soil microbes, like all living organisms, need food and energy.
In winter, as the sun’s warmth declines, these are at a premium.
Annual plants die after setting seed, while perennials reduce
growth and consolidate sugars in their roots; less plant sap is
available to feed carbohydrate-loving microbes. With decreased
warmth and nutrients, decomposition of organic matter slows
as microbes settle toward a quiescent state.
Because of their simple structure, many types of bacteria can
freeze without harm. Unlike more complicated organisms,
bacteria have membranes that do not burst when their
internal fluids turn to ice. With soil rich in humus, bacteria
can hibernate through the cold weather well protected within
their carbon habitats. Soil that drains well and has humus
content around 10 per cent is an ideal environment for overwintering microbes.
Some microbes are even hardier and more primitive than
bacteria. These are the archaea, a relatively recent discovery in
soil biology. Archaea micro-organisms are possibly the most
ancient living things and have been found in every known
environment from Yellowstone’s hot springs to ice floes in the
Arctic. Because they can live and reproduce in extraordinarily
harsh ecologies, they are often called extrememophiles – lovers
of the extreme.
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Life in the Winter Soil

While only a few hundred types have been studied, it is
probable that thousands of archaea species live in the soil.
Until recently, it was thought that only certain bacteria
were specialized to convert ammonia into nitrate, a process
called nitrification, essential for plant nutrition. Scientists
have found that Crenarchaeota archaea are by far the most
dominant ammonia oxidizers—up to 3,000 times more
abundant than bacteria. Archaea, with their extraordinarily
simple cells, are still working at temperatures near 0ºC
when other microbes are fast asleep.
To promote soil life during winter, I lay down compost,
plant cover crops and make sure to feed the soil with a
deep application of compost tea. Cereal crops such as rye,
winter wheat and triticale protect the soil from leaching
of minerals and also help stabilize soil carbon, essential
for microbes. Compost tea, with its diverse microbial
population, supercharges the soil and roots with microbial
life. Research shows that the population of microbes
around cereal roots can actually grow during winter,
generating organic nutrients ready for spring.
Soil Fungi and Mycorrhizae
Many species of soil fungi do not actively survive the
winter; instead they set spores. As soon as soil
temperature rises, those spores begin to
sprout, sending out masses of thread"It is often
like hyphae, connecting to their
important to avoid
preferred nutrient sources. Most
watering mulches to
fungi are beneficial to the soil
reduce moulds and
food web, breaking down cellulose
noxious fungi."
to produce plant nutrients and
humus. Others can be noxious pests,
colonizing mulch, depleting nutrients
and attacking plants.
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Fungal spores causing rusts, blights, wilting, moulds,
damping off and root rot are everywhere, floating
in the air and settling in the soil. Many gardening
experts suggest that the ground be rough dug in fall
and weathered during winter to help rid the soil of
unwanted fungi and insects. However, this is a twoedged sword. Fall digging disrupts the network of
beneficial fungal hyphae, particularly
those belonging to mycorrhizae.
Mycorrhizae have been shown to not
only strengthen plant development, but
also help prevent infestation by noxious
fungi. Both spores and hyphae
of mycorrhizae withstand
winter temperatures and, if
left undisturbed, can quickly
colonize plant roots in the
spring. Another beneficial
fungi, trichoderma, actively
attack destructive fungi in
the soil and on plant surfaces.
It even prevents snow moulds
that form on lawns under snow.
Healthy winter soil, full of beneficial fungal
micro-organisms, defends tender spring
seedlings from attack and gives a boost to
early growth.
Again, planting a cover crop is an effective
way to strengthen populations of beneficial
fungi. Trichoderma and mycorrhizae are found in large
numbers in the soil after the cultivation of winter cereals.
To support the growth of these beneficials, I add a root
inoculant containing 21 species of mycorrhizae and
Trichoderma to my final application of compost tea. I
seldom have problems with disease in the greenhouse.
I believe that a soil well stocked with good fungi has
enormous value in protecting plants from attacks of all kinds.

Worms
Of all the myriad members
of the soil food web, worms
have the most interesting
winter survival strategies.
Before the soil freezes,
common earthworms
burrow down into the
subsoil, below the frost
line, as much as 1.8
metres deep. There they
form a slime-coated ball
and hibernate in a state
called estivation. Because
they are wrapped in mucous,
they can survive for long
periods without moisture until
spring rains wake them from
their slumber.
Not all kinds of earthworms make
the downward journey. Some lay
eggs in cocoons safe in the soil,
ready to hatch when conditions
are right. Then they settle
under leaf litter on top of
“Deep mulch reduces
fluctuations of soil
the soil, where they freeze
temperature that cause
and die. A type of Northern
problems for soil life and
worm, S. niveus, has developed an
over-wintering plants.”
extraordinary method of
making it through the
winter. S. niveus worms
can manufacture glycerol
as a kind of antifreeze in their
to avoid
internal fluids. This allows them to
watering
super cool their bodies to -15°C and
mulches to
survive even the harshest cold.
reduce moulds
In my greenhouses, I find that many
and noxious fungi.
worms avoid hibernating by finding unfrozen
In moist warm climates,
strata of soil, perhaps under a barrel of water that
artillery fungus and moulds colonize mulch, so only
serves as thermal mass, or beneath a plastic bag
materials that have been hot-composted should be used.
filled with leaves. Lifting some insulating object,
In dry climates, such as mine, raw materials—leaves, hay
I often find a wriggling mass of worms when I least
or straw—work well as long as they are kept fairly loose
expect them.
and uncompacted. I like to fluff up the mulch once or
Organic mulching is my preferred way of protecting all
twice during the winter to keep it mould free.
the life in the soil, including worms. Deep mulch reduces
Plenty of compost, a smattering of cover crops, a dose
fluctuations of soil temperature that cause problems for
of compost tea and a deep covering of mulch will keep
soil life and over-wintering plants. It also decreases the
all those wonderful organisms in the soil snug and
amount of freezing in the soil and conserves soil moisture.
healthy. With all that life poised to spring into action,
Soil life needs less water in winter than in summer,
you can be sure your next growing season will exceed
only about 15 per cent, so watering is needed only
MY
all your expectations.
during warm dry periods. In fact, it is often important
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BACK TO THE BASICS:

PROPER AIRFLOW
by Jack Van Camp

It might not seem as important to the process at first glance
as heat, light or humidity control, but proper airflow cannot
be overlooked when gardening indoors. Plants absorb
water and nutrients though osmosis, but these elements can
only be carried a couple centimetres off the medium with
osmosis alone. The rest of the uptake for the plant requires
transpiration—the plant’s continual loss of water through its
leaves—to suck water to the upper parts of the plant. Plants
are 75 to 85 per cent water, and this constant flow gives
the plant its rigidity. With proper airflow and controlled
temperature, you will be able to consistently maintain the
maximum parameters for optimum plant growth.
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Good airflow and air exchange are basic requirements
for providing plants with essential gasses they need for
photosynthesis and respiration. Good airflow helps the plant
with transpiration, which in turn helps the plant in cooling
itself, while sufficient volumes of good-quality air will
keep CO2 at a constant level and will enhance the overall
wellbeing of the organism.
CO2 makes up only a small fraction of the atmosphere and
the percentage in the air is always fluctuating, although it
is usually present at around 300 or 350 parts per million.

Oxygen makes up 21 per cent of our atmosphere, while
the bulk of our air is nitrogen at 78 per cent. While plants
do need oxygen—which is relatively abundant—at the leaves
and the roots to complete respiration, carbon dioxide is a little
rarer, so the answer to keeping up carbon dioxide levels is
more airflow. Lack of airflow in grow rooms and greenhouses

“Temperature and humidity must
both be controlled by proper
airflow, which will also influence
the germination of seeds, the
success of cuttings and the onset
of flowering.”

creates carbon dioxide deficiencies, which
result in low yields.
All of the very complex actions a plant
needs to perform regularly are best done in

a comfortable setting, and what seems like a nice day to you
is also a nice day to a plant—26°C at 60 per cent relative
humidity is good. But daily temperature changes, too much
or too little water, humidity fluctuations and inadequate
airflow can all negatively influence the metabolic rate of the
plant. Plants have different ranges of tolerance
for growing, and if temperature and
humidity stray too far on either side
of particular comfort ranges the plant
suffers. If the temperature gets too hot,
for example, the metabolic rate of the
plant increases and it will rush through
essential processes that will ultimately
weaken its foundations. If the room
is too cold, on the other hand, then
water transport and absorption functions
become impossible, and plant metabolism
goes downhill quickly. Temperature and
humidity must both be controlled by
proper airflow, which will also influence
the germination of seeds, the success of
cuttings and the onset of flowering.
In the grow room the moisture content
of the air should also be measured and
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Back to the Basics: Proper Airflow

an extreme one—there is corn. In order for a corn plant to
intake carbon atoms from the air, it must open its stomata.
Every time this occurs, water vapour is lost. In Michael
Pollan’s book “The Omnivores Dilemma” he states “It’s as
though every time you opened your mouth to eat, you lost a
quantity of blood.” In this case, 97 per cent of a corn plant’s
intake comes from the air and three per cent comes from
the ground. All this is directly influenced by factors such as
humidity, air movement in the room and temperature and the
rate of water loss depends on these three factors. The plant’s
ultimate goal every morning is to get as much carbon dioxide
to itself as it can, although the carbon dioxide is in the air in
controlled because of the effect it can have in a positive way. a relatively small percentage. The plant must take in carbon
Water vapour in the ambient air can be measured either as
dioxide while retaining as much water vapour as possible.
a percentage of relative humidity, or—more accurately—
Maintaining balanced temperature and humidity will keep
as vapour pressure deficit (VPD). The air holds different
your plants’ transpiration running smoothly, and proper
amounts of water at different temperatures, even though the
airflow will keep respiration occurring. With carbon dioxide
relative humidity reads the same. The water-holding capacity being such an important factor in plant growth, it is also a
of the air doubles for every 10° increase in temperature,
good idea to consider adding it to a grow room. First, set up
so if your room reads 80 per cent relative humidity, it will
your room to run efficiently with normal air and then add
hold around 14 pounds of water at 10°C. With a 10 degree
carbon dioxide whatever way you choose. Carbon dioxide
increase in temperature
injectors with tanks and
to 20°C, the air will hold
gas-burning generators
around 28 pounds of water at
are two ways to add
“Shutting down your outtake fan for two or
the same 80 per cent relative
carbon dioxide to your
humidity reading.
environment. The increase
three hours to boost carbon dioxide levels is not
When the air is full of water,
in carbon dioxide should be
a good idea in any situation, as heat will build
a dew point is reached and
measured using a formula
up quickly and the plants’ stomata will close,
the water-saturated air can
for your room dimension,
causing them to go into stasis.”
condense out “free water” in
in which the length, width
the form of condensation on
and height of the room
the plants and the structures
are multiplied by .0015.
of the room. When the air
This formula will give you
is totally full of water, the
approximately 1,500 PPM
plants stop transpiring and proper metabolizing slows to a
of carbon dioxide in one hour of burn or injection. Shutting
crawl. This is all a result of lower VPD readings. With high
down your outtake fan for two or three hours to boost
VPD readings, the air can hold more water and plants are
carbon dioxide levels is not a good idea in any situation, as
encouraged to transpire rather than shut down, but with too
heat will build up quickly and the plants’ stomata will close,
high a VPD reading the plant will dry out and be unable
causing them to go into stasis. There are also other negative
to replenish itself with water fast enough. Control of VPD
results that could occur, such as stretching and failure to
can be achieved with heating and cooling thermostats in
metabolize magnesium.
conjunction with humidifiers or dehumidifiers. There are
There is a product available that excretes carbon dioxide
also chart recorders that will give a 24 hour, seven day or
from organic compost and is driven by air pressure. You can
31 day print reading with a dew point display, or a digital
set this unit on a timer during light hours and let it run for
thermometer and hygrometer that can give you a high and
90 days. After the compost is spent, you can use it for fertilizer
low temperature and humidity reading over a 24 hour period. for your outside garden and you do not have to lug tanks or
Adequate airflow, temperature and humidity are the most
sequence timers and fans. The important thing is, whichever
important factors for plant growth, but carbon dioxide in the
method you choose to employ, to have extra carbon dioxide
surrounding air must also be present at an optimum level in
present in your grow area at a concentration higher than the
order for photosynthesis to take place. Plants take in carbon
ambient air around you.
dioxide and release oxygen and water vapour at the same
Keep your air moving and monitor the temperature and
MY
time, which is a bit of a trade-off. As an example—although
humidity and you’ll get maximum yields.
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TALKING SHOP

AT A GLANCE
The West Coast Gardens team from left: Assistant Manager Bob,
Onwers Shelley and Al, and Team Mascot Twitch.

Company:
West Coast Gardens
Owners:
Al and Shelley DeMelo
Location:
113 – 805 Notre Dame
Kamloops, British Columbia
Phone:
(250) 231-1694
Email:
wcg@wcghydrolife.com
Motto:
Love, live and laugh.
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Al and I always had a dream to own a
business. I was a blackjack dealer at a
casino and Al cleaned beer lines and
glass washers for pubs and restaurants,
and while we were always looking for
new adventures and finding ways to help
others, we often wondered if we would
ever be able to work for ourselves. One
day we ran into a long-time friend who
was a businessman and asked him if he
knew of anything suitable we could
get into. It wasn’t too long till we got a
response, and thus began our journey.
We have to thank our long-time friend
Coty for the opportunity to learn and
grow through these past years, and
for setting us on our way to our new
adventure. The biggest regret of most
people on their deathbeds is that they
wish they had taken more risks in life.
Well, we knew this would be a big risk,
but it was also potentially very rewarding,
so we said, “Oh what the heck, let’s go
for it anyway,” and West Coast Gardens
Equipment and Supplies in Kamloops
was born.
We were introduced to the world
of hydroponic growing, and it was a
big “wow” moment for us when we
realized how plants could thrive in
the right environment. The concept of
indoor growing was new to us both, and
definitely something I had never thought
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possible. The idea of it was very intriguing
and I remember my initial excitement
as I thought about all the possibilities
of helping others grow indoors all year
round. It became my mission to let
people know that gardening didn’t have
to end when winter came! After much
preparation and education in order to
get our horticulture certificates and a
lot of hands-on learning, we were ready.
Unfortunately, the day we chose for our
store’s grand opening was September
11, 2001. Of course the world was in a
different place on that day, and we had
zero customers. Thankfully, on our second
day we had our first customer—although
by then we had already started to think
maybe we had made a big mistake. But
there are no mistakes—only learning
experiences—and we were determined to
learn from our slow start and continue to
grow our business and not give up.
It’s been a bumpy road and we’ve had
our struggles, but as we look back we
believe that everything happens for a
reason, although at the time we had no
idea how hard it was going to be. We
just knew we would never give up on
our dream to be our own bosses, and we
would make our new business work and
have faith in our decisions. We started
out as a mom-and-pop shop, and now,
nine years later—with two employees

who’ve contributed
tremendous knowledge and
experience—we continue to
work on expanding, with more
shelves and a soon-to-beinstalled mezzanine. We carry a
wide range of product lines as we
like to have a little bit of everything in
stock to make it as much of a one-stop
shop as we can, and if we don’t have it
our policy is that we will help you find it.
Our business is still growing and we
are grateful for meeting such wonderful
people along the way. It takes a strong
person to ask for help, and we needed
to learn how to ask for that assistance

are crystal clear in
your dealings with others no
one can read your mind as to what you
want. We continue to learn how to gain a
better market share and more recognition,
and I believe a lot of our recent success
has come from being consistent in our
advertising and always thinking of new
ways to create a fun and interesting

“We see unlimited potential in our industry to help
provide education, products and techniques to enable
families around the world to be self-sustaining.”
and find the right mentors to help us
continue to move on to the next level.
The world is actually full of like-minded,
cooperative people you can network with
to get where you want to go. Our biggest
lesson learned was to always maintain
clear communications and display clear
intentions—unless you

environment for customers who enter
our store.
What makes our business very unique is
the fact that we don’t consider ourselves
just a hydroponics store. We continue
to improve as growers and learn about
new products and techniques through
workshops and conversations with our
mentors, so we can educate ourselves and
our customers and share our knowledge.
You can be a part of our personal and
business journey too, through our
monthly personal newsletter. Sign up by
emailing as@asdemelo.com
Our goal now is to start working in a
more hands-on fashion with projects we
feel passionate about, such as Hydro for

Hunger with
the Institute of Simplified
Hydroponics, because we believe that as
one person’s life changes for the better
they can then go on to help someone else.
Finally, one thing we wish was different
about the industry we love is that perhaps
someday there will be more cooperation
and less competition. We see the world
as an abundant place with plenty of
resources for everyone—working in
cooperation is so much more satisfying,
and improves everyone’s quality of life.
People helping people and making winwin situations is what drives us. We see
unlimited potential in our industry to
help provide education, products and
techniques to enable families around
the world to be self-sustaining and learn
to grow their own healthy non-GMO
(genetically modified organisms) and
organic fruits and veggies all year round.
You don’t even need a green thumb—it
really is all about education, and anyone
can have a green thumb if they want to
learn how.
Love, live and laugh,
Al and Shelley
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MAXIMUMdistributors
YIELD
ALBERTA
Double AA Garden Supplies Ltd.
Bay 9 2820 Centre Avenue
Calgary, AB T2A 7P5
403-273-9188

Fusion 5 Organic Gardens Inc.
PO Box 5821, 120B 1 Street, SW
High River, AB T1V 1P3
866-652-2594
Hydro-Lite
12249 Fort Road
Edmonton, AB T5B 4H7
780-477-7860
Niloc Wholesale Inc.
Box 82008 Yellowbird RPO
Edmonton, AB T6J 7E6
780-885-4769
Quick Grow
1-1204 Edmonton Trail Road NE
Calgary, AB T2E 3K5
877-426-4769
Smart Grow
2422 - 23 Avenue, NE
Calgary, AB T2E 8J4
403-236-9999
Twins Greenhouse
13 - 2235 30th Avenue, NE
Calgary, AB T2C 7C7
403-273-2881
BRITISH COLUMBIA
A+ Gardening Supplies
1450 Venables Street
Vancouver, BC V5L 2G5
604-876-4769
Advanced Garden Supplies
7979 Aspen Road
Vernon, BC V1B 3M9
250-545-9545
Advanced Wholesale Superstore
406 - 1952 Kingsway Avenue
Port Coquitlam, BC V3C 6C2
604-945-0174
AJs Pets & Things
3219 - 31st Avenue
Vernon, BC V1T 2H2
250-549-3222
A.R.I. Research
120 - 4111 Hastings Street
Burnaby, BC V5C 6Y7
604 433 6067
Art Knapp
2855 Wentworth Road
Courtenay, BC V9N 6B7
250-334-3024
Aurora Lighting
750 3rd Avenue
Prince George, BC V2L 3C5
250-564-9888
Backwoods Hydroponic & Garden
10590 Carlson Road
Prince George, BC V2K 5E5
250-963-9541
BC Hydroponics
3 - 20092-93A Avenue
Langley, BC V1M 3Y4
604-888-5716
Better Than Nature Enderby
1900 George Street
Enderby, BC
250-838-5502
Better Than Nature Kelowna
725B Evans Court
Kelowna, BC V1X 6G4
250-868-8978
Better Than Nature Penticton
101 - 78 Industrial Avenue, West
Penticton, BC V2A 6M2
250-770-8978
Better Than Nature Vernon
3506 25th Avenue
Vernon, BC V1T 1P4
250-260-4466
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BN Garden Supply
4493 Boundary Road
Vancouver, BC V5R 2N3
604-431-2977
Buckerfields
587 Alberni Highway
Parksville, BC V9P 1J9
250-248-3243
Canadian Garden Supply
1730 Highway 3
Castlegar, BC V1N 4W1
250-304-2911
Chilliwack Indoor Garden Centre Ltd.
311 - 44500 South Sumas Road
Chilliwack, BC V9R 5M3
604-824-2944
Coastal Growers Supply
103 - 12824 Anvil Way
Surrey, BC V3W 8E7
604-599-1778
Cowichan Hydroponic Supplies
4 - 2955 Jacob Road
Duncan, BC V9L 6W4
250-746-0244
Double AA Garden Supplies Ltd.
2908 Commercial Drive
Vancouver, BC V5N 4C9
604-876-8837
Duncan Plants & Ponics
6512 Bell McKinnon Road
Duncan, BC V9L 6C1
250-746-5591
Excel Air Systems
200 - 20170 Stewart Crescent
Maple Ridge, BC V2X 0T4
604-728-0757
Fat Eddie’s Systems
108 - 18760 96th Avenue
Surrey, BC
604-888-2419
Garden Effects
200-2288 #5 Road
Richmond BC V6X 2T1
604-214-6620
Garden King Supplies
7533 135 Street, Unit 109
Surrey, BC V3W OM8
604-598-1912
Garibaldi Nurseryland & Florist
38917 Progress Way, Squamish Industrial Park
Squamish, BC V0N 3G0
604-892-3892
Good Guys Gardening Center
250 McKenzie Avenue, South
Williams Lake, BC V2G 1C6
250-392-2069
Green & Clean Energy Co. Ltd.
2875 Cudlip Road
Shawnigan Lake, BC V0R 2W0
250-732-7224
Green Earth Garden Supplies
Unit 5, 19300, Langley Bypass
Langley, BC V3S 6K2
604-532-7106
GreenStar Plant Products Inc.
9430 198 Street
Langley, BC V1M 3C8
604-882-7699
Growing Solutions
Box 650, 1150 Bowlby Road
Errington, BC V0R 1V0
250-248-1101
Happy Acres Greens &
Backroad Hydroponics Equipment
2058 Cambie-Solsqua Road
Sicamous, BC V0E 2V0
250-836-3878
Hygro Gardening Supplies Inc.
1791 Tamarac Street
Campbell River, BC V9W 5Y7
250-286-0424
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Indoor Jungle
2624 Quadra Street
Victoria, BC V8T 4E4
250-388-5611
Interior Gardener’s Supply
221 - 1 McDermid Road, Box 1257
100 Mile House, BC V0K 2E0
250-395-3399
Jon’s Plant Factory
3925 East Hastings
Burnaby, BC V5C 2H8
604-294-3000
Just-N-Tyme Greenhouse and Hydroponics Supply
1094 McKenzie Avenue
Courteney, BC V9N 3C5
250-703-0476
Kamloops Sunshine Gardens
Greenhouse Superstore
5 - 1744 Kelly Douglas Road
Kamloops, BC V2C 5S4
877-372-2270
Kootenay Bubble Refinery
PO Box 81
Slocan Park, BC V0G 2E0
250-226-7753
Kootenay Grower’s Supply Nelson
721-G Front Street
Nelson, BC V1L 4B8
250 353 1887
Long Lake Nursery Hydroponic Supply
4900 Island Highway, North
Nanaimo, BC
250-758-5012
Mr. Fertilizer
9 Burnside Road, West
Victoria, BC V9A 1B2
250-381-4644
Mylo’s
3837 Squilax Anglemont Hwy
Scotch Creek BC V0E 1M0
250-955-0525
Natural Choice Garden Centre, The
5500 48th Avenue, SE
Salmon Arm, BC V1E 1X2
250-832-7151
Nico’s Nurseryland
830 - 28th Street, NE
Salmon Arm, BC V1E 2S7
250-804-2004
Northern Lights Greenspace
3 - 2706 45th Avenue
Vernon, BC V1T 3N4
250-558-4757
Nutty Zone
5 & 6 - 33201 London Avenue
Mission, BC V2V 4P9
604-814-2223
Oasis
12 - 1771 Cooper Road
Kelowna, BC V1Y 7T1
250-763-4769
Omega Garden Inc.
1695 Peligren Place
Qualicum Beach, BC V9K 2S3
250-752-1301; 888 976 6342
Pacific NW Garden Supply
109 - 20110 Lougheed Highway
Maple Ridge, BC V2X 2P7
Pacific NW Garden Supply
107 Nicol Street
Nanaimo, BC V9R 4T1
250-754-5292
Pacific NW Garden Supply
2137 East Hastings Street
Vancouver, BC V5L 1V2
604-254-4765
Pacific NW Garden Supply
Unit 14- 104 Silica Street
Nelson, BC V1L 4M1
250-354-4767
Pacific NW Garden Supply
Unit C1 - 1810 Kyle Court
Kelowna, BC V1Z 3Z4
250-769-4791

Pacific NW Garden Supply
15374-103A Avenue
Surrey V3R 9V8
604-588-4769; 800-443-4769
Pacific NW Garden Supply
1139B Industrial Road 3
Cranbrook, BC V1C 5E3
250-489-4761
Pacific Rim Indoor Garden & Lighting
170- 12111 Bridgeport Road
Richmond, BC V6V 1J4
604-232-4468
PG2
1798 Nicholson Street
Prince George, BC V2N 1V6
250-612-4769; 1-888-817-4769
Planting Plus Greenhouse Supplies and Hardware
22394 Dewdney Truck Road
Maple Ridge, BC V2X 3J2
604-466-5949
Progressive Growth
111 - 1790 Island Highway
Victoria, BC V9B 1H5
250-391-9519
Progressive Growth
41 - 1925 Bowen Road
Nanaimo, BC V9S 1H1
800-405-4769
Room 2 Grow
901 Laval Crescent
Kamloops, BC V2C 5P4
250-372-3663
S.A. Ecoline Products Ltd.
5671 Auto Road, SE
Salmon Arm, BC V1E 4S1
250-833-4769
Skytek Indoor Solutions
833 4th Avenue
Prince George, BC V2L 3H5
1-800-975-9835
Solar Greenhouse and Hydroponic Supply
4752 Imperial Street
Burnaby, BC V5J 1C2
604-438-7244
Spruce Capital Feeds
1694 Quinn Street
Prince George, BC V2N 1X3
250-564-6010
Sun Beam Central
3444 River Road
Chemainus, BC V0R 1K4
250-246-1379
Sundogz Garden Supply & Hydroponics
30 - 1365 Old Alberni Highway
Parksville, BC V9P 2B8
250-954-2046
Sunwest Garden Supply
2035 Unit B Louie Drive
Westbank, BC V4T 1Y2
250-768-1636
Trees Company Nursery & Garden Supplies
G9 C17 RR1, 7030 Powell Road
Winlaw, BC V0G 2J0
250-226-7334
Tridon Hydroponics
12 - 1708 Bowen Road
Nanaimo, BC V9S 1G9
250-755-1900
Triple Tree Nursery
20503 Lougheed Highway
Maple Ridge, BC V2X 2P9
604-465-9313
Valley Indoor Geenhouse Supplies
103 - 44195 Yale Road West
Chilliwack, BC V2R 4H2
877-702-1169
Vancouver Garden Supply
4894 Fraser Street
Vancouver, BC V5V 4H5
604-879-8167
Vancouver Island Garden Supply Ltd.
4770 Wellington Rd
Nanaimo, BC
V9T 2H3
250-585-8881

Warehouse Garden Supplies & Hydroponic
109 - 8173 128 Street
Surrey, BC V3W 4G1
604-543-3177

S&L Worx Hydroponics
135 Main Street, Unit 14
Dartmouth, NS B2X 1R6
902-434-GROW (4769)

West Coast Gardens
Equipment and Supplies
113 - 805 Notre Dame
Kamloops, BC V2C 5N8
250-851-2992

Steve’s Hydroponic Headquarters
131 Sackville Drive
Lower Sackville, NS B4C 2R3
902-865-7764

MANITOBA
All Grow Distributors
410 Madison Street
Winnipeg, MB R3J 1J1
204-231-1694
Better Than Nature Winnipeg
2B - 2 Donald Street
Winnipeg, MB R3L 0K5
204-453-3032
Gro Pro International Hydroponics
101-904 Porthee Avenue
Winnipeg, MB R3G 0P4
204-956-1389
Kleen Gro Hydroponics
218 Osbourne Street South
Winnipeg, MB R3L 1Z3
204-475-7096
My Two Sons
2 - 2055 McPhillips Street
Winnipeg, MB R2Y 3C6
204-339-3489
Nature’s Nutrition
1819 Portage Avenue
Winnipeg, MB R3J 0G4
204-889-2979
Northern Lights Hydroponics
129 Regent Avenue East
Winnipeg, MB R2C 0C2
204-415-5106
Ready Set Grow!
375 Henderson Highway
Winnipeg, MB R3C 2H2
204-668-GROW
NEW BRUNSWICK
Atlantic Hydroponics & Greenhouses Inc.
42 Brandon Street
Moncton, NB E1C 7E8
506-858-0158
Craft N’ Grow
60 Micmac Road
Eel Ground, NB E1V 4B1
506-624-9317
Jardins Notik Gardens
798 Gray Road
St-Charles NB E4W 4N9
506-876-9100
Scott’s Nursery Ltd.
2192 Route 102 Highway
Lincoln, NB E3B 8N1
506-458-9208
21st Century Gardening
20 Bayside Drive
St. John, NB E2J 1A2
506-657-9982
Ultimate Hydroponics
PO Box 1191
Hampton, NB E5N 8H2
506-639-5948

Sweetleaf Smoke Shop
and Hydroponics
3132 Isleville Street
Halifax, NS B3K 3Y2
902-454-6646
Woodland Farm Nursery
3544 Highway 1,
Annapolis Royal, NS B0S 1A0
902-532-7617
Woodin Nickel Hydroponics
3393 Central West, Highway 4
Pictou County, NS BOK 1H0
902-695-7640
ONTARIO
Agrogreen Canada Inc.
1938 Hwy #20, RR#1
Fonthill, ON L0S 1E6
866-650-1136
AKA The Indoor Gardener
207 Exeter Road, Unit D
London, ON N6L 1A4
519-652-4224
AKA The Indoor Gardener
3014 Highway 29
Brockville, ON K6V 5T4
613-342-2700
All Grow Hydroponic
391 Marwood Drive, Unit 14
Oshawa, ON
866-606-4723
All Seasons
1000 Dundas Street East
Mississauga, ON L4Y 2B8
905-848-2619
Best of Hydroponics
360 Richmond Street
London, ON N6A 3C3
519-858-1533
Bluewater Hydroponics
1173 Michener Road, Unit 12
Sarnia, ON N7S 5G5
519-337-7475
BMA Hydroponics
404A Maitland Drive, Unit 2
Belleville, ON K8N 4Z5
613-967-9888
Brite-Lite Indoor Garden Centre
4373 Steeles Avenue West
North York, ON M3N 1V7
416-663-2999
Brite-Lite Indoor Garden Centre
1677 Cyrville Road, Meadowbrooke Plaza
Gloucester, ON K1B 3L7
613-842-8999
Brite-Lite Indoor Garden Centre
1659 Victoria Street, North, Unit 6
Kitchener, ON N2B 3E6
888-670-0611

NOVA SCOTIA

Canadian Hydrogardens Ltd.
1330 Sandhill Drive
Ancaster, ON L9G 4V5
905 648 1801

Den Haan’s Garden World
12688 Highway 1, Brickton
Annapolis County, NS B0S 1M0
902-825-4722

D&M Gardens
2961 Main Street
Blezard Valley, ON P0M 1E0
705-897-3727

Greenfield Grow & Brew
69 Wilson Mountain Road
Murray Siding, NS B6L 4N7
902-897-6568

Diatomite Canada
1938 Hwy #20, RR#1
Fonthill, ON L0S 1E6
866-650-1136

Plant Manager Gardening
12 Industrial Drive, Richmond County Industrial Park
Lennox Passage, Cape Breton, NS B0E 1V0
902-345-2112

Envirotex
P.O. Box 21069
Paris, ON N3L 4A5
519-442-1237
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MAXIMUMdistributors
YIELD
Garden Depot
605 Justus Drive
Kingston,ON Canada K7M 4H5
613-384-8882
Green And Clean
761 Barrydowne Road
Sudbury, ON P3A 3T6
800-246-5503
Green Kingdom Hemp
1103 Cassells Street
North Bay, ON P1B 4B3
705-494-7169
Green Thumb Hydroponics
3075 Ridgeway Drive, 25
Mississauga, ON L5L 5M6
Greenthumbs Garden Supply
338 Kingston Road
Toronto, ON M4L 1T7
647-345-GROW (4769)
www.green-thumbs.ca
Grow It All Hydroponics Inc.
165 Geary Avenue, Unit 3B
Toronto, ON M6H 2B8
416-588-9595
Grower’s Choice Hydroponics
1621 McEwen Drive 14
Whitby, ON L1N 9A5
905-725-GROW
Happy Hydroponics
68 Princess Street
Hamilton, ON L8L 3K9
905-545-8434
Home Hydroponics
289 Rutherford Road, South 22
Brampton, ON L6W 3R9
905-874-GROW
Homegrown Hydroponics Inc.
26 Meteor Drive
Toronto, ON M9W 1A4
416-242-4769
Homegrown Hydroponics Inc.
521 Dunlop Street West
Barrie, ON L4N 9W4
705-721-8715
Homegrown Hydroponics Inc.
5386 Greenlane Road
Beamsville, ON L0R 1B3
905-563-6121
Homegrown Hydroponics Inc.
79 Woolwich Street South
Breslau, ON N0B 1M0
519-648-2374
Hydro Culture Emporium Inc.
150 Robertson Rd Unit 22
Nepean, ON K2H 9S1
613-715-9472
Hydrogarden
1122 Paul Street
Cornwall, ON K6H 6H5
613-360-6996
Hydrotech
2436 Kingston Road
Toronto, ON M1N 1V2
416-267-4769
In-Home Gardens
279 Colborne Street
Brantford, ON N3T 2H3
519-754-9090
Indoor Gardens Canada
2952 Thompson Road
Smithville, ON L0R 2A0
905-957-6969
Indoor Harvest
3040 New Street
Burlington, ON L7R 1M5
289-337-9169
J & C Hydroponics
343 Elgin Street, Unit A
Cambridge, ON M1R 7H9
519-622-9969
Jungle Hydroponics
2215 Gerrard Street East
Toronto, ON M4E 2C8
416-699-0861
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grow it all
hydroponics for everyone

Markham Hydroponics
95 Royal Crest Court 18
Markham, ON L3R 9X5
905-305-0698
Nature’s Elements
Box 119 500 Mill Street
Neustadt, ON N0G 2M0
519-799-5323
Nature’s Garden Supplies
24-340 Don Park Road
Markham, ON L3R 1C5
905-470-7887
Northern Hydroponics
236 Simpson Street
Thunder Bay, ON P7C 3H4
807-623-3666
Northern Lights Green Supply
1938 Highway 20 (at 406), RR 1
Fonthill, ON L0S 1E6
905-892-3743
Northern Lights Hydroponics
2690 Oulette Ave
Windsor, ON N8X 1L7
519-254-4015
Ontario Growers Supply
1540 Fanshawe Park Road West
London, ON N6H 5L8
519-641-3992
Ontario Hydroponics
103015 Grey Road 18
Owen Sound, ON N4K 5N6
519-372-1144
Ozone Environmental Technologies
361 Rowntree Dairy Road
Unit 4
Woodridge, ON L4L 8H1
905-264-6618
Paradise Gardens Hydroponics
2158 Chiefswood Road
Oshweken, ON N0A 1M0
519-445-2275
Peterborough Hydroponic Center
347 Pido Road, Unit 32
Peterborough, ON K9J 6X7
705-745-6868
Planetary Pride
372 Queen Street East
Sault Ste Marie, ON P6A 1Y7
1-888-215-8970
Pro Grow Indoor Garden Supplies
1710 Bishop St. Unit 2
Cambridge, ON N1T 1T2
519-624-7692
Second Nature Hydroponics
4 - 2133 Royal Windsor Drive
Mississauga, ON L5J 1K5
905-403-4769
Supply For You
3615 Weston Road, Unit 6
North York, ON M9L 1V8
416-741-8062
Sweet Hydroponic Gardens
776 Bruce Street
Renfrew, ON K7V 3Z8
613-433-9600
Toronto Hemp Company
665 Yonge Street
Toronto ON M4Y 1Z9
416-920-1980
Urban GreenHouse Hydroponics & Aguaculture
7635 Tecumseh Road E.
Windsor, ON N8T 3H1
519-944-8444 urbangreenhousehydroponics.com
Vantage Hydroponics
1 Adelaide Street North
London, ON N6B 3P8
519-451-4769
Yield of Dreams Hydroponics
559 Steven Court 12
Newmarket, ON L3Y 6Z3
877-778-7960		
QUEBEC
Amazonia Hydroponique
394 Boulvard Arthur-sauve
St. Eustache, QC J7R 2J5
450-623-2790
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B&S Electrique Inc.
2240 Pitt Street
Montreal, QC H4E 4H1
514-931-3817
Benoit Dupuis Extincteurs Inc.
2503 Victoria Street
Ste-Julienne, QC J0K 2T0
450-831-4240
Biofloral
675 Montee, St. Francois
Laval, QC H7C 2S8
877-38-HYDRO
Boutique Grunge
364 rue Sherbrooke
Magog, QC J1X 2S1
819-847-4141
Boutique Echologik
829, cote d’Abraham
Quebec, QC G1R 1A4
418-648-8288
Boutique Echologik
790 St - Jean
Quebec, QC G1R 1P9
418-648-2828
Brite Lite Hydroponics
940 Bergar,
Laval, QC H7L 4Z8
450-669-3803
Centre Jardin Denis Brodeur
15 Nord C.P. 658
Waterloo, QC J0E 2N0
Chanvre du Nord Inc.
38 DeMartigny est
St-Jérome, QC J7Z 1V4
866-565-5305
Comptoir Richelieu Inc.
350, du Collège
Sorel-Tracy, QC J3P 6T7
800-363-9466
Culture Uni Vert
36 rue de Martigny E
Saint-Jérôme, QC
J7Z 1V4
www.cultureunivert.com
Distribution De la Plante
5498 Hochelaga Suite 910
Montreal, QC H1N 3L7
514-255-1111
échologik
798 St Jean
Québec, QC G1R 1P9
418-648-2828; 418-648-8288
Espace Culture Boutique
17 boul. Ste-Rose Est
Laval, QC H7V 3K3
450-622-2710
Ferme Florale Inc. (Botanix)
2190 Blvd. Laurier (route 116)
St. Bruno de Montarville, QC J3V 4P6
450-653-6383
Fernand Corbeil Produits Horticoles - Horticultural
Products
17 boul. Ste-Rose Est
Laval, QC H7L 3K3
450-622-2710
Fleuriste Savard Inc.
1833 boul. Louis-Frechette
Nicolet, QC J3T 1M4
819-293-5933
Fred Lamontagne Inc.
356 Chemin du Sommet Est,
Rimouski, QC G5L 7B5
418-723-5746
Gerard Bourbeau & Fils Inc.
8285, 1 re Avenue
Charlesbourg, QC G1G 5E6
418-623-5401
Horticulture Piégo
228 Pierre Bertrand Sud
Vanier, QC G1M 2C4
418-527-2006
Hydroculture Guy Dionne
8473 - 19th Avenue
Montreal, QC H1Z 4J2
514-722-9496

Hydroculture Guy Dionne
1990 Cyrill-Duquet Local 150
Québec, QC G1N 4K8
418-681-4643
Hydro Expert
12752 Industriel
Montreal, QC H1A 3V2
514-624-3091
Hydro Plus
149 avenue Principale A
Rouyn Noranda, QC J9X 4E3
819-762-4367
Hydro Rive-sud
4721 Boulvard de la rive sud
Levis, QC G6W 1H5
418-835-0082
Hydro Sciences
4800 de la Cote-Vertu Blvd.
Saint-Laurent, QC H4S 1J9
514-331-9090
Hydro Times
1533 Boulevard Cure Labelle
Laval, QC H7V 2W4
450-688-4848
Hydro-Tonyque
761 Avenue Gilles Villeneuve
Berthierville, QC J0K 1AO
450-836-8088
Hydrobec
2145 Lavoisier Suite 4
Ste-Foy, QC G1N 4B2
418-687-1119
Hydromax Gatineau
3-1695 Atmec (porte 6)
Gatineau, QC J8P 7G7
819-663-7470
Hydromax Laval
295 Boulevard Curé Labelle
Laval, QC H7L 2Z9
450-628-8380
Hydromax Mont-Laurier
388 Rue Hebert
Mont-Laurier, QC J9L 2X2
888-609-4476
Hydromax Montreal
9300 Lajeunesse
Montreal, QC H2M 1S4
514-381-0111
Hydromax St-Henri
3522 Notre-Dame
Montréal, QC H4C 1P4
514-481-3939
Hydromax Terrebonne
1674 Chemin Gascon
Terrebonne, QC J6X 4H9
450-492-7447
Hydromax Trois-Rivières
6157 rue Corbeil
Trois-Rivières Ouest, QC G8Z 4P8
819-372-0500
Hydromax Val-David
895 route 117 nord
Val-David QC J0T 2N0
888-320-0129
Hydroponique 2000
84 Boul. Curé Labelle
Ste-Therese, QC J7E 2X5
450-971-0726
Hydroponique Plus Inc.
405 - 18 Avenue
Lachine, QC H8S 3R1
514-634-3677
Hydrosphere 2000
2400 rue Canadian, Suite 104
Drummondville, QC J2C 7W3
819-478-9791
Hydrotek
12300 Rue de l’avenir
St. Janvier, QC J7J 2K4
nternational Hydroponique
5478 Hochelaga St
Montreal, QC H1N 3L7
514-255-2525
Jardinage d’intérieur Huntingdon
72 Dalhousie
Huntingdon, PQ
J0S1H0, Canada
Tel, 450-322-6079
Jardinages Gilles Robert Inc.
574 St-Hubert
Granby, QC J0H 1Y5
450-375-3441

Les Grands Jardins Lavel
2900, Boul. Cure-Lavelle
Chomedey, Laval, QC H7P 5S8
250-729-2687
Les Entreprises Fernand Pigeon Inc.
174 Beaudoin Nord
Durham-Sud, QC J0H 2C0
819-858-2777
Les Serres Binette Inc
2568 Boul. Mercurre
Drummondville, QC J2A 1H2
819-478-7195
MegaWatt Hydroculture
636 Route 364
Morin Heights, QC J0R 1H0
450-226-2515
Méristème Hydroponique
871 Dufferin
Granby, QC J2G 9H8
450-991-1514
Momentum
11289 London Avenue
Montreal, QC H1H 4J3
888-327-4595
Naturexpert Inc.
828 Chemin du Sixième Rang
Gatineau QC J8R 3A4
Pablo Jardinage Drummondville
2080 Joseph St-Cyr
Drummondville, QC J2C 8V6
819-475-2525
Pablo Jardinage Intérieur
2 Des Ormeaux Suite 500
Trois-Rivières, QC G8W 1S6
819-693-6000
Pablo Jardinage Shawinigan
5023 Boulevard Royal
Shawinigan QC J9N 6T8
819-731-9766
Pépinière Eco-Verdure
965 Boul. Sauvé
St-Eustache, QC J7R 4K3
450-472-6474
Plant-O-Maxx
3169 Blais,
Boisbriand, QC, J7H 1H2
514-968-7799
Plant-T-Plantes
3439 boulevard Fiset
Sorel-Tracy, QC J3P 5J3
450-780-0008
Point De Vue
880 chemin St-Féréol
Les Cèdres, QC J7T 1N3
450-452-2878 / 1-877-510-2991
Pousse Magique
515 rue Lanaudiere
Repentigny, QC J6A 7N1
450-582-6662
P.P.M. Hydroponique
504 Rue du Parc
St. Eustache, QC J7R 5B2
450-491-2444
Qué-Pousse - Laval
940 Bergar
Laval, QC H7L 4Z8
450-667-3809
Qué-Pousse - Montreal
2215 Walkley
Montreal, QC H4B 2J9
514-489-3803
Qué-Pousse - Mont. Tremblant
462 Montée Kavanagh
Mont-Tremblant, QC J8E 2P2
819-429-6145
Qué-Pousse - Point-Claire
1860D Sources Blvd
Pointe-Claire, QC H9R 5B1
514-426-5057
Qué-Pousse - Sherbrooke
4394 Bourque Rt. 112
Rock Forest, QC J1N 1S3
819-563-0353
Qué-Pousse - St-Constant
6264 Route 132
Ste-Catherine, QC J0L 1E0
450-635-4881

Qué-Pousse - St-Jerome
709A 14e Avenue, Sud
Saint-Antoine, QC J7Z 4B8
450-436-3803
Qué-Pousse - Vaudreuil-Dorion
3666-D, boul. Cité des Jeunes
Vaudreuil-Dorion, QC J7V 8P2
450-424-0306
Rap Hydroponique
326 Rue Vachon
Trois-Rivières QC G8T 8Y2
819-376-5959
Rap Hydroponique
5700, rue Martineau Local 7
Saint-Hyacinthe, QC J2S 8B1
450-768-5188
Sherbrooke Hydroponique
3545 King Est,
Sherbrooke, QC J1G 5J4
819-829-9299
Simplement Vert
8B Georges-Gagne
Delson, QC J5B 2E1
514-913-8378 (VERT)
Sonador Horticulture Inc.
819-479-2941
St-Jean Hydroponique
747 rue St-Jacques
St-Jean-Sur-Richelieu, QC J3B 2M9
450-346-9633
Summum Bio Teck
2100 Ontario Est
Montreal, QC H2K 1V5
866-460-2226
Un Monde Sans Terre
565 Beausejour
Alma, QC G8B 5V3
418-480-3274
Univert 4 Saisons
2100 Ontario Est
Montréal, QC H2K 1V5
514-527-2226
Val d’Or Hydroculture
1261 3e Avenue
Val d’Or, QC J9P 1V4
Vinexpert De L’Est
6384 Beaubien est
Montreal, QC H1M 3G8
514-354-8020
XXXtractor Inc.
1228 St. Marc
Montreal, QC H3H 2E5
514-931-4944 www.xxxtractor.com
SASKATCHEWAN
B&B Hydroponics and Indoor Gardening
1404 Cornwall Street
Regina, SK S4R 2H7
306-522-4769
Busy Bee Upholstery
Box 811, 134 5th Avenue East
Gravelbourg, SK S0H 1X0
306-648-3659
Waterboy Supply
401 Dewdney Avenue East
Regina, SK S4N 4G3
306-757-6242
YUKON, NUNAVUT and
NORTHWEST TERRITORIES
Porter Creek Indoor Garden Centre
1307 Centennial Street
Whitehorse, YT Y1A 3Z1
867-667-2123
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DO YOU
know?

1
2
3
4
5
6

When a plant is attacked by a predatory insect it signals
to other plants via air-borne biochemicals to increase
their immune defences before the pests reach them.
Hoya carnosa is one of 200 species in the milkweed
family, named by botanist Robert Brown, in honour of
his friend and fellow botanist, Thomas Hoy.
The portion of the light spectrum utilized by plants
falls within the range of 400 to 700 nanometers,
referred to as photosynthetically active radiation (PAR).
If your room’s relative humidity reads 80 per cent, it will
hold around 14 pounds of water at 10°C.
There are many plants with both male and female
reproductive organs that are self-incompatible. These
plants are only compatible with the male or female
parts of other flowers.
Phytochromes are the time-keeper hormones
in plants.

COMING
UP
IN
March - April 2011

Weird Plant Happenings

Scrutinize strange plant happenings that can be fascinating and
completely natural, and also frustrating in some instances.

The Future of the Environment
Agriculture is estimated to contribute 11 per cent of the world’s total
greenhouse emissions. Take a more efficient approach to growing
with organics.

How to Grow an Avocado
Navigate your way around the “winter apple”, aka the avocado, and
grow your own indoors with these 12 easy steps to success.

Small Spaces, Big Yields
The best way to improve your gardening skills is with hands-on
experience and experimentation. Learn about crop productivity in
this article that follows two tomato strains on their journey from seed
germination through to aggressive growth.
Plus: Simon Says, industry news and reviews, your letters, shop talk,
grow gear and so much more.

www.maximumyield.com
Maximum Yield Canada (March/April) will be available March 1 for
FREE at selected indoor gardening retail stores across Canada and
on maximumyield.com
Subscriptions are available at maximumyield.com/subscriptions.php
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