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THERE'S A FORMULA FOR

HYDROPONIC
SUCCESS.

Since 1984, craft growers across the world
favour our innovative hydroponic solutions to
help them reap crystal laden blooms.

Our passion ensures that each harvest is
greater than the last and celebrated with
better aroma and flavour.

Try the highly coveted recipes used at
the legendary Seed Bank of Holland for
yourself today.

Search for the ship on the gold bottle
at all leading hydroponic stores or learn
more at www.reiziger.com.

THE CHOICE OF
HYDROPONIC CRAFTSMEN. ————
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EASYAS |

Our ‘Easy As 1, 2, 3, 4’ feeding program consistently outperforms
all other nutrient programs with less than half the number of
products. If you are using a Recirculating, DWC or Run to Waste
system it really is as easy as 1, 2, 3, 4. Just grab these four bottles
and start growing exactly like a licenced medicinal facility.

See the results of our products first hand on youtube:

© GROWINGEPOSED

www.growingexposed.com
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Cyco Zyme, which contaoins cellulase

extracted from Trichoderma reesaoi, enhances
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AUSTRALIA [HE=V-N CANADA NEW ZELAND

SJ) ENTERPRIS’E; @ & ~
Q“iﬁ HAWTHORNE GARDENING @Hmmmcs easy ng" W

g [ = =

UNITED KINGDOM URUGUAY NEW CALEDONIA SPAIN & CHILE
<07
BEDEN &5 e
echnolo
HORTICULTURE )4

SOLUCIONES PARA TU JARDIN

FOLLOW US ON SOCIAL MEDIA: & © @ VISIT: CYCOFLOWER.COM



INAXIMUMYIELD

Features

8 Maximum Yield

34

38

Hydroponic Electrical Conductivity:

EC and EC Meters Explained

by Grubbycup

Monitoring electrical conductivity and understanding what it is is
essential for hydroponic growers. Grubbycup explains EC and the
tools needed to measure it.

Plant Viruses: Potential Super Spreaders

by Dr. Lynette Morgan

A virus in your garden can do a lot of damage in a short period of
time. Identifying symptoms early can go a long way in mitigating
harm to your plants.
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Single Channel for
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Full Spectrum Output

LED = MBDELS 630 W-1720 pmol/s
SAMSUNG LM301H & OSRAM 660 nm HYPER RED DIODES

SPECIFICATIONS J
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® Total PPF - 1720 pumol/s 400 500 600 700 800
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VYPR SERIES

L E D BY SCIENCE

BACKED BY

RESULTS

MEETING CONSUMER DEMAND WITH AN
ENHANCED FLUENCE LIGHTING STRATEGY

Glenwood Valley Farms is located in British Columbia and is one of the most
prominent North American greenhouse farmers. Growing and distributing
produce year-round to local grocers and retailers through its strategic
partnerships with BC Hot House, a division of The Star Group. With a greenhouse
standing at 15 feet tall, existing facility and environmental constraints forced
founder Herb Schlacht to explore alternatives to traditional HPS fixtures, which
he realized were detrimental to crop growth, workplace conditions and overall
operations and profitability. Combined with a desire to produce larger, healthier,
more flavorful crops, Glenwood turned to Fluence and the VYPR series to solve
both challenges with an LED implementation. With assistance from Fluence, its
products and horticulture expertise, Schlacht and the Glenwood team achieved
what every grower strives for: improving operational efficiency and conditions
while enhancing top-line production performance.

Visit www.fluence.science/case-studies to learn more.

GROW SMARTER

@Fluence_Global ~ © Copyright 2021 Fluence Bioengineering, Inc.
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OUR FLUENCE FIXTURES
ALLOW US TO GROW

IN OUR EXISTING
GREENHOUSE WITHOUT
RISKING EXCESSIVE
HEAT OUTPUT.”

— HERB SCHLACT,
Founder and CEO, Glenwood Valley Farms
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CANNA

Thé solution for growth and bloom

Exireme Size.
Organically.

Plump fruits and flowers made easy. Grow your
favourite plants faster and yield heavier harvests
without chemicals. Bio Vega and Bio Flores from
CANNA are Holland's best-selling 100% certified
organic-vegan nutrients scientifically proven

fo maximise bud growth, increase yield and _
enhance plant health. Safe for use in sail, . %
soilless and hydroponics. Try it for yourself r. ' h
today from all leading hydro shops. I

Quality proves itselfl

1800 4 CANNA (422 662) canna.com.au 0800 4 CANNA (422 662) canna.co.nz
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GROW YOUR (-
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Reiziger® Grow Booster is made in Holland
and widely used by craft cultivators. This
potent natural liquid has the power to
transform plants. In a short time, plants’ vigour
improves, lushness is restored, and greater
yields are achieved. Formulated with a high

concentration of powerful botanical ingredients, The first
hydroponic
solutions

for craftsmen

since 1984

this transformational liquid helps elevate aromatic
compounds and terpenes’ directly benefiting
colour, aroma, and resin production.

Try the highly coveted recipes used at the
Seed Bank of Holland for yourself today.

Search for the ship on the gold bottle
at all leading hydroponic stores or learn HOLLAND
more at www.reiziger.com

THE CHOICE OF
HYDROPONIC CRAFTSMEN.
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G rowing at home has never been more
important than now. As links in the world's
supply chain for just about everything from
food to bicycles start to show signs of stress or
have already broken, being self sufficient is
an increasingly important skill.

Recently, [ received an email from one of my
favourite garden retail outlets that it could
take up to a year for them to fulfill my order.
Of course, | had to pay for my order first, then
wait months for it to arrive. To me, that was a
warning sign of things to come for all goods
and services. Inflation is also a growing
concern. Things are going to be a lot more
expensive soon.

Fortunately, growing a garden, indoors or
out, is not only the pertect way to be self-
sufficient, it's also a great distraction from
those global issues we can't control.

In this issue, we have a number of articles
that will help you maximise your self
sufficiency in the garden. On page 42, Chris
Bond provides some sage advice on how
to best harvest hydroponic lettuce so that
you will always have a supply of healthy,
nutritious leaty greens on hand.

On page 50, Kent Gruetzmacher explains how
to set up a very simple Dutch bucket system,
allowing you to easily grow just about anything
you want with very little effort and money
required. “Dutch bucket hydro systems have grown
increasingly popular in the horticulture space
due to their simplicity and versatility, as well as
their environmental safeguards. Also known as
‘bato buckets’, Dutch bucket hydroponic systems
are a great option for both home growers and
commercial producers,” writes Gruetzmacher.

Finally, sometimes the world just feels better
when you've got bright, colourful plants
surrounding you in your house or apartment.
We asked Rich Hamilton to select five decorative
plants you can grow hydroponically, and he
delivered with five choices that will clean the
air around you, improve your mental health, and
look good doing it. You can find that on page 46.

The world can be a challenging place to
navigate, but when you're focused on things
that make you feel happy and are good for

you, like gardening and growing your own food
and plants, it always feels like everything will
be just fine. ®
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Featured Contributors

Grubbycup has been an avid Dr. Lynette Morgan holds a
indoor gardener for more than B. Hort. Tech. degree and a
20 years. His articles were first PhD in hydroponic greenhouse
published in the United Kingdom, production from Massey University,
and since then his gardening New Zealand. Lynette is a
advice has been published in partner with Suntec International
French, Spanish, ltalian, Polish, Hydroponic Consultants and has
Czechoslovakian and German. authored several hydroponic
Follow his gardening adventures technical books. Visit suntec.co.nz
at his website grubbycup.com for more information.
Contributors

° Chris Bond

Kent Gruetzmacher
Eric Hopper

Philip Mcintosh
Rich Hamilton

(B RECIRCULATING HYDROPONICS

Hydroponics is an inclusive term for many different growing methods which involve
delivering a nutrient solution to a soil-less media. Recirculating hydroponics (a.k.a.
closed-loop hydroponics) setups are the most environmentally friendly growing
options due to the continuously recycled water and nutrients. The water conservation
benefits of recirculating hydroponics systems are particularly attractive in dry climates.

Water conserving growing methods are one of the central benefits of controlled
environment agriculture (CEA) and hydroponics. The alternative method, drain-
to-waste (a.k.a. feed-to-waste), delivers a nutrient solution to the medium and the
excess solution is allowed to drain away to disposal. Drain-to-waste systems have
features which make them easier to operate but the water conservation benefits of
recirculation systems often outweigh the benefits of drain-to-waste.

Deep water culture (DWC), ebb and flood, nutrient film technique (NFT), the Dutch
bucket system, and even aeroponics, are all forms of recirculating hydroponics. Drip
systems can be utilised with both recirculating systems and drain-to-waste systems.

Check out Kent Gruetzmacher's article on page 50 for more information.

16 Maximum Yield



CANNA

L |
Thé solution for growth and bloom

ize DOES Matter

CANNABOOSIFAcceleratorn

Get a 22% sellable increase in bud yield from your favourite fruiting and
flowering plants in less flowering fime. CANNABOOST Accelerator is Holland's
best-selling bloom booster scientifically proven to maximise bud growth,
increase yield and enhance plant health. In a recent research trial on tomatoes,
CANNABOOST increased bud yield by 22%. Safe for use in soil, soilless and
hydroponic systems. Often imitated never equalled. Backed by science, proven
by testing and validated by world record holder growers. Try it for yourself today
from all leading hydro shops. Quality proves itself!

1800 4 CANNA (422 662) canna.com.au 0800 4 CANNA (422 662) canna.co.nz



Whether Your Seedings Have Just Sprouted, Or Your Garden Is Ready For Harvest — We’ve Got You Covered.

ORIGINAL

MINERAL BASED NUTRENTS AND ADDITIVES

Box Included Feeding Program with : Y / HIGH QUALITY
% Original Nutrient Part A (1L) 1 Flower Boost (1L) _HTG‘I:JJ;J:Y__
(g ¥ Original Nutrient Part B (1L) 3 Go Roots (100mI) RESULTS
(N) PROFESSOR'S
BN RUTRIENTS 2 Go Green (1L) 2 Extreme Boost (250g)
¥ Grow Fast (1L) £ Product Catalogue (Extra Bonus)

-— = B e e
PROFESSOR'S ORIGINAL PROFESSOR'S ORIGINAL GROW FAST
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ORIGINAL GROWERS KIT v Faster and Larger Growth. v* Perfect Results Every Time.  Australian Made and Owned



© Designed For Both Indoor & Outdoor Gardening. @ Suitable For Rockwool, Perlite, Vermiculite, Expanded Clay, Coco Fibre and Soil.
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100% ORGANIC BASED NUTRENTS AND ADDITIVES

Box Included Feeding Program with :

E® Organic Grow (1L) E» Terpene Gold (1L)

2 Organic Bloom (1L) > pH Up (250ml)

ED Grow Fast Organic (1L) pH Down (250ml) e
3 Flower Boost Organic (1L) K} Product Catalogue (Extra Bonus)

ORGANIC GROWERS KIT v Better Flavours. v* Organically Grown Produce. QOiiﬁET;g;l%%




ask a

DO YOU HAVE A QUESTION FOR A GROWER? Email editor@maximumyield.com to get an answer.

GROWER

by Eric Hopper

Q
Q

I've been growing using hydroponics for the last year and have had okay results.
A friend suggested | keep a journal. | am hoping you can advise me on what kinds
of things | should be documenting to help my garden be more successful.

— Evan P., Bend, Oregon

hank you for your question. A gardening journal is a

usetul tool for any type of garden, but it is especially
valuable for hydroponic gardens. Hydroponic gardening
is revered for its rapid speed of growth and efficiency
in nutrient solution usage. Things happen quickly in a
hydroponic garden and problems are no exception. To
minimise or eliminate potential issues, a hydroponic
grower must monitor his or her hydro system on a regular
basis. Keeping a detailed garden journal is one of the
best ways a grower can improve the performance of their
hydroponic garden. After collecting data from different
grow cycles, a grower is then able to make subtle changes
and compare the data to see the effect(s) of those changes.
For example, increasing or decreasing the PPM of the
nutrient solution at various stages of growth may increase
or decrease the garden's overall performance. With proper
documentation, it is easier to pinpoint which subtle change
increased (or decreased) the performance of your garden.

With hydroponic systems, it is important to monitor/

document everything involved with the nutrient solution,
such as pH, PPM, water level, water temperature,
irrigation intervals, and dissolved oxygen (DO) content.
The nutrient solution in a hydroponic system is much
more than just "“water” for your plants. The pH, PPM,
temperature, and DO content all play major roles in the
plant’s ability to uptake nutrients. With a good digital
tester, these parameters can be tested and documented

in less than five minutes. Each time these variables are
tested (preferably multiple times per day), they should

be logged in the garden journal. Close monitoring and
documentation of these factors will allow a grower to

see any changes and/or any patterns that may develop.
Equipped with this information, a grower can adjust the
nutrient solution more accurately and proactively. For
example, let's say the pH of the nutrient solution always
decreases out of the desired range at the beginning of
each light cycle. After seeing this pattern develop over
multiple days, a grower could preemptively adjust the pH
so it remains within the desired range at the beginning of
each light cycle.

It is also a good idea to record all the major influential
components of plant growth in your garden journal for
an indoor garden as well. Light, air, water, nutrients,
and atmospheric conditions all affect plant growth. Data
collected regarding these parameters will help a grower
make informed decisions about the optimal ambient
temperature/humidity for various stages of growth, when
to change bulb/light fixtures, and when to clean/replace
air filtration devices, such as carbon filters.

I hope this answers your question. @

Keep on Growing,
Eric Hopper

Eric Hopper has more than 18 years of experience in the hydroponic industry as both a retail store manager and owner.
He continuously seeks new methods and products that could help maximise garden performance. Eric resides in Michigan
where he and his family strive for a self-sufficient and sustainable lifestyle.
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POWERFUL PRO BIOTIC ROOT TONIC
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P

Phosphorus

RELEASES LOCKED UP PHOSPHORUS (P)

THCoeAustralia has developed a unique and exclusive horticultural additive formula that will not only increase your quality and quantity,
but save you money at the same time. This bio organic super liquid will ferment its own variety of enzymes that break down nutrition
and deliver it direct to plant where it's needed the most, eliminating the need for continues use of expansive Enzyme additives.
Rhizo Boost will unlock insoluble Phosphorus (P), which is normally frozen within soil and substrate ions, increasing your yield significantly.
Rhizo Boost will boost your plant root development with addition of other combination of unique elements.
Rhizo Boost will also protect your plants agains pathogens, and all that while building beneficial flora within the plants root zone for your plants to flourish.
Rhizo Boost will unleash your plant’s full grow and flower potential with a unique blend of beneficial bacteria, activators, organic acids, microbes
and other trade secret elements to maximize your growth and harvest in hydro, coco or soil from roots to buds, flowers or fruit.
Not all Microbial Root Tonics are made equal! THCe The Growing Benchmark™. www.exceldistributors.com.au - 03 94950083
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Grower Nets Turmeric Gains Via New Method

CV Prakash dedicated his free time during the lockdown last year

to find ways of making growing turmeric (Curcuma longa) more
profitable for farmers. He has trained more than 12,000 people

in soilless farming techniques since 2008. During his research

into growing the Salem variety of turmeric at his CV Hydro training
center in Chikkasandra, Bengaluru, from May 2020 to January 2021,
Prakash found that his specialised and unique hydroponic farming
methods generated spectacular results. At the CV Hydro training centre
his crops generated a curcumin content of 5.91 percent — nearly double
the standard three percent found in the Salem variety — and the highest
yield was up to 18 pounds from a single grow bag. Prakash cultivates
the popular spice in grow bags (sizable porous bags made of
high-density polyethylene) packed with coco-peat instead

of growing in soil. His turmeric crops are grown in simple net

houses as turmeric is a shade-loving plant.

— hortidaily.com

Drone Bee Works its Magic

With drone technology becoming more and more importantin

the agriculture sector, it's no surprise a new drone, the Polybee,

has arrived to pollinate inside greenhouses. “Pollination can help

you define your yield potential but whether or not you achieve this
depends on how well the farm is being managed and if you can close the
feedback loop on each plant,” says Siddharth Jadhav, founder and CEO of Polybee.
Polybee is a spin-off from the National University of Singapore that
specialises in microdrones for pollination in controlled environment
agriculture. Polybee has developed a method of pollination that

works for strawberries, peppers, tomatoes, and eggplants in both
indoor farms and greenhouses. These crops self-pollinate and

typically use bumblebees to dislodge pollen from anthers and

onto the stigma. Whereas bumblebees pollinate by landing on the
flower (evidenced by little “bruises” on the flowers), Polybee uses
aerodynamically controlled pollination to dislodge the pollen.

— hortidaily.com

Carnivorous Plant Discovered in Canada

Researchers at the University of British Columbia (UBC) have identified the
first new carnivorous plant in 20 years. In collaboration with the University of
Wisconsin-Madison, researchers discovered that the Triantha occidentalis
found in Cypress National Park in B.C., a species of false asphodel, had a
genetic deletion commonly found in other carnivorous plants. The researchers
then noted that, unusual to carnivorous plants, it was the stem of Triantha that
had sticky red hairs that trapped small insects such as midges and flies. The
plant produces a digestive enzyme called phosphatase, which allows it to
feast on the insect. Sean Graham, a professor in the department of botany

at UBC, described the plant as “innocuous” and “sweet looking.” However,

if you look closer, Graham noted these plants will often have small insect
corpses littering the stems. While Triantha relies on small bugs for food,

it also depends on larger pollinator insects such as bees and butterflies

to reproduce. According to Graham, these pollinators are not bothered

by the stickiness of the stem.

—cbc.ca
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Crop-Eating Moth will Thrive with Global Warming

Climate change in this century will allow one of the world’s costliest agricultural
pests, the diamondback moth, to both thrive year-round and rapidly evolve
resistance to pesticides in large parts of the U.S., Europe, and China where it
previously died each winter, according to a study by U.S. and Chinese
researchers. The moth, Plutella xylostella (also known as the

cabbage moth), already causes more than $4 billion in damage

worldwide each year to broccoli, cauliflower, cabbage, kale,

mustard, radishes, turnips, watercress, Brussels sprouts,

and other crops. Itis also one the world’s most pesticide-

resistant species, with a documented resistance to at least

97 insecticides. Researchers found climate change over

the past 50 years has increased the overwintering range of the
diamondback moth by more than 925,000 square miles. They also

showed each increase in mean global temperature of 1°C allows the moth’s
overwintering range to expand by about 850,000 square miles.

— phys.org

Mobile Aquaponics Lab Fosters Learning

If you're in Pennsylvania, keep an eye out for the AquaJack,
a fully functional aquaponics operation on wheels that is
being used as an educational tool in the state. It was created
by The AquaJack Mobile Lab includes fish, water, LED lights,
plants, and hands-on lessons. Students perform water tests
and label the different parts of the aquaponic system. The
lab is capable of connecting to the sensor system at the
main Capital Campus, so students and community members
can compare what is occurring at the main facility to what

is occurring on the mobile lab. The mobile lab is scheduled
across the state at school districts, fairs, agriculture
conferences, and other events to spread awareness on
controlled environment agriculture. The AquaJack is 19
metres long, three metres wide, and four metres high. The
Mobile Lab is free for local Pennsylvania school districts.

— hortidai/y. com photo courtesy o
Commonweath
Charter Academy

twitter.com/commcharteracad

Hydroponics Industry Seeing Sustained Growth

The global hydroponics market is projected to reach a

market size of $30.07 billion by 2028 at a rapid and steady

compound annual growth rate of 14.3 percent over the

forecast period, according to the most recent analysis

by Emergen Research. The hydroponics market is

witnessing increased demand due to the growing

pressure on the agriculture industry for high-yielding

farming techniques. The surge in global population

is creating a high demand for food across the globe.

The world population in 2019 was approximately 7.7 billion and is expected to grow
to 8.5 billion in 2030. This will create a demand for alternative farming technologies
to increase the yield of the crops. There is a growing demand for exotic fruits

and vegetables due to increasing buying power of consumers. Several research
institutions and universities are focused on development of hydroponics systems to
fuel the production of these exotic products to meet the rising demand.

—cbj.ca
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Rocket Seeds
CB Diesel

Are you a cultivator
looking to grow some
hemp? Crop King Seeds’
strongest CBD-only
strain has Cannabidiol
levels of up to 20 percent
with minimal levels THC
levels below one percent.
Derived from landrace
strains and crossed with
Sour Diesel, our CB Diesel
is used for the production
of concentrates and
other medical extractions
for both commercial

and individuals seeking
medical relief using the
properties of CBD. Check
out rocketseeds.com for a
special discount.

Maximum Yield

2| O, Grow

Oxygen Bubblers

The Oz Grow product line
from Oxygen Research
Group raises oxygen
saturation levels 50 percent
higher than an air stone. The
O Grow emitter is patented
technology which works

by separating the water
molecule into tiny bubbles
oxygen. The 100 percent-
pure oxygen nano bubble
is reabsorbed back into the
existing water. With years
of controlled university
studies, researchers logged
an average of 20 percent
yield increases in tomatoes,
strawberries, peppers, and
ornamental flowers. Oxygen
atthe root helps prevent
root disease, enhances
nutrient uptake, and helps
to balance pH levels.

3| Reiziger Bloom

Food A&B

There's a formula for
hydroponic success.
Reiziger is formulated from
the original recipes used at
the legendary Seed Bank
of Holland. Dutch breeders
and growers swear by Bloom
Food A&B for maximum
flower and fruit yields with
a full, round taste. From
Reiziger's heritage of
expertise, this element-rich
formula gives plants the
minerals they need to
thrive. To achieve significant
gains, this formulation is
tailored for fast-growing,
flowering annuals in any
hydroponic system. The
fast-acting formula feeds
through roots and leaves
to promote aggressive and
prolonged flowering, bud
set, and formation.

4| CANNA Terra Vega

Developed during
extensive Dutch field
testing, CANNA's Terra
Vega is the first single-part
nutrient in the hydroponic
market specifically
developed for cultivation
on peat-based mixes and
soil. Terra Vega is used
during the vegetative
phase. It accelerates

the generation of lush,
early growth on cuttings,
seedlings, and transplants
resulting in more lateral
shoot growth and greater
plant biomass. Terra Vega
is also an ideal feed for
mother plants used for
making clones as it's rich
in rapidly absorbable
nitrogen compounds and
pharmaceutical-grade
chelated trace elements.
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CANNA
CALMAG AGENT

CANNA CALMAG

AGENT is a calcium and
magnesium mineral
nutrient designed to
increase the level of
calcium and magnesium
in the system without
disrupting the balance of
these ions in the plant. It
also establishes a correct
hard water condition in
soft/RO water systems for
calcium sensitive mediums
such as coco. The pH is
stabilised, and the minimal
level of nitrogen helps
replace what a CalMag
product will remove

from the plant.

Maximum Yield

6| Fluence VYPR 3p
Top Light
The latest generation in
the Fluence VYPR Series
is now available with
an expanded spectrum
portfolio. The VYPR 3p
LED top light has the
highest efficacy on the
market with 3.8 umol/J.
With the six spectrum
offerings, growers have
far more options to
deploy a supplemental
light that balances crop
and human health with
lighting efficiency.
Spectra compositions
vary from a broad white
to narrow bands.

o

7 | Reiziger Peat Mix

Intended to push the
boundaries of design and
manufacture, Reiziger
Peat Mix contains
Sphagnum moss peat that
is sustainably harvested
from raised European peat
deposits and blended
with the most exceptional
and purest ingredients:
calcium, magnesium,
coloured peat, coconut
coir pith, and root-growth
feed to give plants a quick
boost to get them off to
the best start. Its formula
is remarkably effective,
providing plants with the
optimum balance of air and
water resulting in strong
roots to grow healthy,
beautiful plants.

8| Hygrozyme

Hygrozyme is a best-
selling horticultural
enzyme formula.
Hygrozyme is a powerful
blend of concentrated,
beneficial enzymes that
work synergistically to
ensure plants achieve
their full genetic potential.
Its unique proprietary
formula contains the
highest units/mL of
cellulase, which rapidly
breaks down dead root
matter and converts it into
simple sugars which feed
your beneficial bacteria.
Hygrozyme is effective

in all growing media and
growth stages, and is
compatible with all nutrient
and supplement programs.
Look for it through
Growhard Australia.
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by Grubbycup

ELEGTRIGAL
CONDUCTIVITY:

Mother Nature doesn’t make mistakes, but people do,
so monitoring EC is essential for any hydroponic grower.

lectrical conductivity (EC) meters are used to estimate

the amount of nutrient ions in a nutrient solution. They
rely on the principle that solutions with more ions conduct
electricity better than those with fewer. Although the exact
specifics of how each meter performs the test may differ,
the basic concept is the same. All EC meters test how well
a given solution conducts electricity.

Pure water is not a particularly good conductor of
electricity. To reflect this, EC meters will show a reading
of zero (or at least ideally zero, some meters have trouble
when there isn’t enough conduction) when placed in
pure water. Water with conductive contaminates in it (for
example, the ions from salts) do conduct electricity, and
that difference is where EC meters come in.

Nutrient solutions are created by dissolving measured
amount of nutrients (often salts of nitrogen, phosphorus,
and potassium) into water (the solvent). Hydrophilic (water-
loving) materials like salts tend to dissolve easily in water
because water molecules have a positive charge on the
side with the two hydrogen atoms, and a negative charge
on the oxygen side. These are attracted and attach easily
to many other molecules. Salts are often used as nutrient
sources because they also have a positive and negative
side but are generally held together with a weaker ionic
bond. Water molecules attach themselves to either side of
the salt molecule and literally split them apart. That's why
many chemical hydroponic solutions make use of nutrient
salts dissolved in water.

When salts such as potassium nitrate are dissolved
in water, they break into their ionic forms. In the case
of potassium nitrate this breaks into ions forming the
cation K+ (potassium) and anion NO;. (nitrate). Not
only is this handy as a source of both potassium and
nitrogen for the plants, but it allows the solution to
better conduct electricity. There are many salts that can
be used as fertilisers, such as urea, ammonium nitrate,
mono ammonium phosphate, diammonium phosphate,
and potassium chloride to name a few. The more salts
that are added to the solution (to a point), the better the
solution conducts electricity, and the higher the EC will
read on the meter.
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Raising the temperature of the solution increases the
movement of its molecules, including its ions, and raises
its conductivity. As one of the factors of conductivity is
temperature, some EC meters include a thermometer to
adjust their readings automatically, or one without can
be used if care is taken to measure samples at the same
particular temperature each reading or with the use of a
temperature-conductivity adjustment chart.

One place where EC can be immediately useful is in
determining if a solution is within expected tolerances. If the
EC numbers unexpectedly double in a fresh batch of nutrient
solution, it may be an indication that nutrient concentrates
were added twice. Paying attention to EC levels can not
only help identify issues but can be used to track changes
in a nutrient schedule which can then be compared
with similar historical data recorded from previous
seasons. In general, nutrient schedules start light,
then build in intensity to a plateau, and then
taper off as harvest approaches.

Careful recording of readings during one
season can set a baseline to compare subsequent
seasons against, possibly alerting an attentive
gardener to potential issues or unexpected
changes. Note what nutrient schedule was used
for the week, and the EC of the nutrient solution.

This way changes in the nutrient schedule (or

other factor) can be compared to prior performance.
Changes that can be linked to improvements can be

kept, and detrimental changes can be reversed. This allows
for a continuous fine tuning of the nutrient regimen.

While EC meters do a fair job at displaying how many ions
are in the solution, they don’t indicate which ions are in the
solution and it will not show results for any particular nutrient.
A solution high in nitrogen salts but low in phosphorus may
give an EC reading of 2, but so can one low in nitrogen but
high in phosphorus. A solution made with table salt may show
an EC of 2 but still not have enough nutrients in it for plant
growth because plants don’t need much chlorine and need
even less sodium. A different solution with an EC 2 value
might be well suited to growing plants if the ions are part of
a balanced mixture of macronutrients and micronutrients.



"While EC meters do a
fair job at displaying
how many ions
are in the solution,
they don't
indicate which
ions are in the
solution and it
will not show
results for any
particular
nutrient.”
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MLITE

DRY TRIMMER

Gentle on buds, affordable, and capable of trimming over
4 kgs of dried flower an hour, the M Lite strikes the
perfect balance between size, throughput, and price.
Visit Greenbroz.com/m-lite-dry-trimmer to learn more.

Trim Fast. Trim Gentle.
Save Trichomes.



When a virus arrives in a garden, be it commercial
or home grown, it can swiftly cause a lot of damage.
Follow Lynette Morgan’s advice on how to identify
symptoms and mitigate damage should a virus appear
in your garden. | by Dr. Lynette Morgan

uiruses can cause us a great deal of fear and disruption and plants are,

‘W unfortunately, not immune to this curse. While we may be quite familiar
with the common scourges of mildew, botrytis, and pythium, viruses are
another problem that can continually plague some crops and growers are
not always aware of the culprit. Vague and numerous symptoms can be
characteristic of viruses, of which there are potentially many hundreds that
can infect cultivated plants with hydroponic crops being no exception. Unlike
fungal, bacterial, and physiological diseases, viruses have no control or cure
and destruction of the infected plants to protect those which are not diseased
is the only option. This makes prevention of infection the first line of defence
and understanding how viruses are spread is important for any grower.
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“Masy
VIRUSES

only survive long term in
living plant tissue of certain
hosts or briefly within the
insects that spread them.”

WHAT IS A PLANT VIRUS?

Plant viruses are extremely small, too small to be seen under a normal microscope,
and consist of nucleic acid surrounded by a protein coat. These only infect and
multiply within a living host plant where they hijack cells and disrupt growth and
functioning. As this is occurring, symptoms may start to show, however, this is not
always the case. Viruses have the ability to remain latent inside the plant and
only cause symptom expression under certain growing conditions. Some common
viruses can be temperature sensitive and only cause symptoms under high or low
temperatures, others may be suppressed or masked when the plants are growing
vigorously, or displayed when the plants are stressed.

VIRUS TRANSMISSION

Virus-infected plants can randomly show up in the most unexpected places — the
middle of an otherwise healthy and thriving crop, in indoor growrooms, and even in
fully enclosed cultivation areas. The secret to the success of virus transmission is the
multiple methods by which these infectious particles can move from plant to plant.

In hydroponic crops, which are usually grown in relatively clean environments, the
main vectors are insect pests, new and infected planting material, or human activity.
Some viruses are seed borne, however, by only using high-quality seed sources from
reputable companies this is less common under protected cultivation. In greenhouses,
chewing and sucking insect pests such as aphids, whitefly, leaf hoppers, and thrips
can cause a huge amount of damage by simply transmitting viruses, both by carrying
in virus from outside the crop and then by spreading it from plant to plant. Prevention
of such pests is one of the main methods of virus prevention and control.

In a greenhouse or growroom setting, sap-to-sap transmission can rapidly occur
during training, pruning and other plant-maintenance procedures carried on with
equipment, knives, and grower’s hands. Further spread can occur when cuttings or
clones are taken from virus-infected plants, particularly where material is harvested
from multiple plants without disinfecting propagation knives and tools during
the process. Most viruses only survive long term in living plant tissue of certain
hosts or briefly within the insects that spread them. However, some viruses such
as tobacco mosaic virus can survive for many months or even years in soil, plant
debris, dried plant material such as tobacco on tools, in growing substrates, or as
seed contaminates. Tobacco mosaic virus can be spread from dried tobacco on the
hands of growers and tomato crops, which require regular pruning and training, are
particularly susceptible to this.

Viruses can look similar to many other plant Mild symptoms of some viruses can make the
issues and can be difficult to diagnose. early signs easy to miss.
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Viruses can cause a wide range of symptoms,
unusual petal colour streaking can be one.

may be |mmed|ate and

striking while others
may be quite subtle and
require a great deal

w—/ of experience to
4 ’ recognize the early signs.”

TYPES OF VIRUS DISEASES
AND SYMPTOMS

While there is a large number of
viruses that may infect greenhouse
crops, the most widely occurring in
hydroponic crops and greenhouses
are tomato mosaic, cucumber
mosaic, tobacco mosaic, lettuce
mosaic, tomato spotted wilt virus,
double streak virus, tobacco etch,
curly top, tomato yellow leaf curl,
and pepino mosaic. Each virus is
often not specific to one species of
plant — tobacco mosaic and tomato
spotted wilt virus can each infect
many species including many
weeds, vegetable, ornamentals,
and flowering plants — they are
not just limited to tobacco and
tomato. The name of these types

of viruses only indicates the crop
it was first identified in, not the
species it can infect.

Viruses may produce a range of
symptoms from barely distinguishable
to severely deforming and may
including leaf mottling, chlorosis,
and other colour disorders, twisting,
curling, and deformities such as
shoestring-like growth, stunting of
growth, dwarfism, fruit disorders,
death of the growing point, and
numerous deformities or colour
disorders of flowers, foliage, and fruit. Some symptoms may be immediate and
striking while others may be quite subtle and require a great deal of experience
to recognise the early signs. Virus damage can range from a few mildly infected
plants to serious plant and yield losses. Often the main issue with a virus outbreak
is a lack of correct identification and many mild virus symptoms are often mistaken
for other diseases, nutrient deficiency or toxicity, or physiological disorders. One
good indication that a virus may be present is if one or only a few random plants
start to show unusual symptoms. Issues caused by nutrient disorders, spray/
chemical damage, or the growing environment typically display on many plants
or larger groups of plants at the same time, virus outbreaks typically start on one
or a few plants and gradually spread more widely. To complicate matters further,
virus-infected plants may not show a great deal of outward symptoms — some may
have slightly stunted growth or low yields, others may only develop diagnostic
symptoms under certain conditions or as plants reach a certain stage of growth
and development. While the development of characteristic symptoms is the main
method of diagnosis of common viruses, there have been some test kits developed
for use in certain crops. Most of these, however, only test for one specific virus, so
may not be that useful if a different virus is present.

Aphids and other insect pests such as thrips and
whitefly are major vectors of crop viruses.

Colour disorders are common signs
of some viruses.

VIRUS PREVENTION

Many modern hybrids of crops such as tomatoes, capsicum, and cucumbers have
inbred resistance to a range of common viruses, and this is the most effective form
of prevention from virus infection. Use of commercial, high-quality seed supplied
by a reputable company is also recommended for virus prevention as some viruses
can be seed borne and easily transferred to a new crop during propagation. Crops
should be regularly scouted for signs of unusual growth such as leaf twisting or
crinkling, mosaic, or other strange colour disorders or stunting and culled rapidly
to prevent further spread. Infected plants should not be composted, and plant
debris can still act as a source of infection via insect pests and some viruses can
be carried within organic mater such as composts and mulches. Bagging up and
disposing of virus-infected plants, away from the growing area, is the safest option.



Where virus-infected plants and the substrate they were growing in has been

removed, sterilisation of floors, surfaces tools, and pruning equipment should

be carried out to prevent any carry over infection. Insect prevention, screening,

particularly the use of thrips screens, and insect control programs are essential where

virus has been found to be transmitted from outdoors. With indoor growing areas, one
common source of virus infection can
be new planting stock — the early
stages of virus infection are often
not detectable, so any new planting
material, stock plants or cuttings/
clones should be carefully inspected
and isolated in a quarantine area
if virus is suspected. This is a good
practice for all indoor hydroponic
systems as viruses are the only
problem which can be introduced
with new planting stock.

Viruses can certainly cause some
considerable damage and there

is potential for infection to rapidly
spread in some circumstances,
however, these can be largely
managed by immediate removal of
plants with suspicious symptoms.
Control of general hygiene,
sanitation, and keeping in mind that
sap-to-sap infection can occur tends
to prevent many virus problems from

Viruses can cause a wide range of symptoms, ! )
becoming widespread. #

unusual petal colour streaking can be one.
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The Best
Ways to

Harvest

Hydroponic

by Chris Bond

Lettuce grows very well via hydroponic production.
When it comes to harvesting those tasty greens,
growers have a couple of options based on the
type of lettuce, as Chris Bond explains.

ettuces are one of the crops most suitable for hydroponic production.

Its quick turnaround and popularity make it a great plant and easy

choice for both new hobbyists as well as seasoned commercial growers.

Hydroponic lettuce can start to be harvested just a few weeks after
seeding, depending on variety. There are several ways to harvest
hydroponic lettuce which makes it a very versatile crop. It can
fit a variety of applications, whether growing for your own
salads or for market production.
While there are hundreds of species of leafy greens,
most fall under one of two categories: head lettuce or
leaf lettuce. As their designation implies, one type
is harvested as a whole plant, and the other
is harvested leaf by leaf. Each has its own
unique methods of harvest.
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With whole-head lettuce harvesting, the plant is
harvested fully and a new one will need to be seeded.
Depending on the end user, this can be the whole
plant including roots, which is how they are often
harvested commercially or for market. If intended
for quicker consumption, it may be the whole head
cut just above the roots, and then the roots will
need to be disposed of separately. When this is
done, it is common to have to cut
or remove some of the
bottom leaves near
the base of the
plant that may
not be suitable for
eating either because of
appearance (for commer-
cial growers) or it they are
too limp or damaged for use.
Harvesting the whole head
with the roots is referred to as
a living harvest. There are many
benefits to this harvest method if the
lettuce is not intended for immediate
consumption. The harvests are cleaner
because there is no soil. If the roots are too
long, they can be trimmed or wrapped around the
stem of the head. Leaving the roots intact allows for
a much longer storage period. This can be as long as four
weeks when stored in appropriate temperature and humidity
conditions. The reason is likely self-evident; the roots will continue to
feed the lettuce plant for an extended period, thereby extending its shelf life.
The whole-head lettuce harvesting method is preferred by commercial or
market growers because it is more efficient than leaf-by-leaf harvests and the
heads stay fresher for longer. Less time and labour are needed when harvesting
lettuce by the head too. In some cases, though, leaf lettuce can be more
profitable to harvest, even though it takes more resources to harvest.

Most hydroponic lettuce growers raise some type of loose-leaf variety and leave
whole-head production for the field. The benefits of growing leaf lettuce are
many. You can harvest the same plant repeatedly until it has spent all its stored
energy. Leaf-type lettuces are harvestable sooner than head-types and can be
harvested over longer periods of time. They also typically take up less room in a
hydroponic system than head-type lettuces, so more volume or more variety can
be grown at one time.
This method of harvesting keeps the plant alive and encourages continued
production of harvestable leaves. The how-to of harvesting hydroponic leaf
lettuce is very easy. It can be started as soon as there are mature leaves
that are large enough to harvest. It is generally considered best practice
to harvest the older (bottom) leaves first. Shears are better for harvesting
the plant versus pinching off with fingers. This will reduce the amount of
surface area on the plant that needs to heal and the amount of energy the
plant needs to devote to it instead of towards pushing out new growth. It
is a wise idea to sterilise your pruning shears between harvests and, if
there is any evidence of plant disease, to do so between crops or even
plants. Never harvest more than half to three-quarters of any one
plant in a single harvest, so that there are still leaves
left to photosynthesise. This can be done
every few days until the plant sends up a
flower stem and begins to form a flower.
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This is called bolting. It is a sign your plant is done with
being harvested and is devoting its remaining energies to
setting seed to carry its genetics onto the next generation. In

most species of lettuces, leaves develop a bitter taste once
the plant begins to bolt. It is best to remove these plants
from the hydro system and start anew. Lettuce is a
cool-weather crop and as such will bolt when the
temperature gets too high or the hours of daylight
are too long. It does best in temperatures below
21°C. To slow down the onset of bolting, a
shade cloth should be put up if grown in
sunny areas or the grow lights should
be adjusted if grown using artificial
lighting. Eventually, all lettuce plants
that are not harvested using the
whole-head method will bolt,
but by reducing the amount of
light shining on your crop, it
will slow it down to
prolong harvests.

"So long
as the root
system is
. and
the hydro system
is circulating enough
nutrients, the plant
will regenerate.”

For continual loose-leat harvests, several

plants should be seeded at regular intervals.

The amount and frequency will be dictated by

space constraints as well as how much lettuce is

wanted. However, it is possible to harvest fresh

lettuce leaves every week by seeding new plants

every two to four weeks and alternate the harvest
on the mature plants.

Another method of harvesting leaf lettuce is similar to head
lettuce in that the entire plant is harvested, but unlike head
lettuce, the roots remain in the hydro system. Not all types
of lettuce are suitable for this type of harvest, but many are.
Butterhead and romaine types do typically grow back well
after the initial harvest, but many other varieties also do well.
Those that do are sometimes referred to as cut-and-come
again lettuces. With this method, the lettuce is cut down to
about one inch above the roots. So long as the root system is
healthy, and the hydro system is circulating enough nutrients,
the plant will regenerate.

Cut-and-come again types will have a second full flush of
leaves, though not always quite as full as before the first
harvest. Once they have achieved harvestable size, they can
be cut again, down to about 2.5 centimetres. A third flush of
growth should follow. It should be expected to not be as full as
the first or even the second but should produce enough leaves
of sufficient size for a third harvest. Not many types will
generate enough for a fourth or even fifth harvest, and it does
not always make fiscal sense to keep nurturing them along
past their prime when younger plants will provide
greater harvests.
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"There are dozens of
other types of salad
green plants that
can be grown
hydroponically
with varying
degrees of

and
varying skill levels.”

To successtully employ this method of harvesting and
to have a continual supply of lettuce, it is necessary for
staggered seeding and harvests, just like with the loose-
leaf harvests. Unlike the leaf-by-leaf harvest which can
be done every couple of days, the cut-and-come again
method requires at least a week or two in between harvests
depending on variety.

Regardless of harvesting method for leaf lettuce, it will need
to be consumed within a few days of harvest before it wilts
and is unusable. Because so much of the makeup of lettuce
is water, it is not possible to freeze it successfully and long-
term storage is not an option either. Freshly harvested leaf
lettuce can be stored in a refrigerator for one to two weeks
on average. If it starts to get limp soon after harvest or while
being stored, it can be rinsed with ice water or submerged in
cold water. Then, the excess water should be shaken off and
the lettuce leaves can be placed in a resealable bag until
they are ready to be taken to market or consumed.

Best Varieties for Hydroponic Harvests
Varieties to choose for hydroponic growing are overwhelm-
ingly loose-leaf types. There are dozens of different species
with rutfled leaves, smooth leaves, round leaves, lobed leaves
(oakleaf types), and many other shapes. Colours vary widely
as well, spanning almost the full spectrum of the rainbow.

Lettuces are not the only greens that can be grown
hydroponically. There are dozens of other types of salad
green plants that can be grown hydroponically with varying
degrees of success and varying skill levels. Consider greens
like kale, collards, arugula, spinach, mizuna, or Swiss chard
for variety. Microgreens can also be grown and harvested
hydroponically. They can be harvested by cutting stems, or
taken out in clumps, or roots and all like head lettuce.

Several herb varieties are appropriate for hydroponic
production as well. Some growers will seed a variety of
greens and herbs in the same block or cluster and harvest
these bunches as one clump, providing great variety for
consumers as well as for home-consumption. Whatever type
you choose, lettuces are an easy crop to grow and harvest in
a hydroponic system.
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Decotrative -

TO GROW HYDROPONICALLY

by Rich Hamilton

Growing decorative plants in your hydro system
is a great way to keep your place bright, fresh,
and fragrant. It can also keep you busy growing
during the off-season.

ydroponics is a great way to grow many edible plants,

from tomatoes and lettuce to strawberries, blueberries,
and micro herbs. Have you ever thought, however, about
growing decorative plants hydroponically?

There are many beautiful decorative plant varieties you can
propagate from a cutting and grow in a simple hydroponic
system such as a DWC (bubbler) system. These plants can go
on to thrive in your home as attractive houseplants or even in
your outdoor garden.

Houseplants can be very rewarding to grow due to their
positive effects on physical and mental health. These
benetits include boosting mood, productivity, creativity
and concentration, and reducing stress. Houseplants can
also improve your indoor environment by cleaning the air,
removing toxins, producing oxygen, and increasing humidity.

But what if you do not have a hydroponic system? Well,
in that case, you can still root your cuttings very simply by
placing the cut stem in a glass of water until you see the roots
begin to form. You can then transplant your cutting into a pot
if you so wish. Alternatively, you can keep growing it in water.
The key is to pick the right plant.

So, here are five plants that you can grow hydroponically to
brighten your home and garden environment.
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Peace Lily

The peace lily is an easy-care houseplant. Not a true lily,
its white flowers bear a close resemblance to the calla lily
and is where the plant gets its name. A tropical perennial
plant, peace lilies are recognisable also by their rich,
dark-green leaves. Like many houseplants, peace lilies
can survive just fine in low to medium light conditions

but bloom more when in a sunnier position. Indoor peace
lilies grow up to around 40 centimetres, much smaller than
outdoor types that can reach up to 1.8 metres.

Peace lilies that can be grown in a hydroponic system
are adapted varieties that have smaller roots.

In a hydroponic system, the ideal temperature range for
your peace lilies to achieve optimal growth is 20-26°C, and
the perfect pH is 5.6-6.5. Keep them in a warm, draft-free
environment and clean leaves regularly to avoid pests
such as aphids.

ﬁ&ise@ants

can also improve your indoor
environment by cleaning

the air, removing toxins,
producing oxygen, and
increasing humidity.”

Orchids

Widely considered one of the most beautiful species of flowers
in existence, orchids are a favourite with many gardeners due
to their beautiful colours, thick-woody roots, and sheer variety.
There are about 30,000 species of orchid in existence, making
them the world's most extensive family of plants.

Orchids are ideal for raising in hydroponic systems, as many
of them grow hydroponically in their natural environments.
Native to tropical climates, orchids latch on between rocks or
onto tree bark. They receive adequate watering from the rain,
oxygen from the air, and get nutrition from any rotting organic
matter in their immediate surroundings.

When growing in a hydroponic system at home, use media
such as clay pebbles that allow maximum aeration of the root
zone. Orchids need high humidity levels, good air circulation,
temperatures between 15-26°C, and a pH range of 5.5-6.5.
Orchids take in more water when under strong grow lamps, so
use a 400W HPS lamp or equivalent LED.

Coleus

Coleus is an annual or perennial native to Indonesia. It is
part of the mint family and is grown as an ornamental plant.
There are many types
of coleus plants with
velvety foliage and
beautiful hues of
purply-pinks, golds,
burgundy, and bronzes.
Coleus grows low to the
ground and thrives best
in lower light conditions
making it an ideal
houseplant for rooms
with little natural light.
The leaves'’ colours are
brighter when kept out
of the sun with exposure
to direct sunlight,
causing the leaves to
become dull over time.
To get your coleus to thrive in a hydroponic environment, you
need to think about light. Perfect conditions are bright but not
intense morning sunlight and indirect light in the afternoons.
The perfect temperature range for coleus is 15-24°C. Blooms on
a coleus should be removed as they appear since they draw
energy from the foliage and cause the plant to go to seed and die.
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Snapdragons

Antirrhinum, or, as they are better known, snapdragons,

are an attractive flower that comes in various colours from
yellows to pinks, reds and purples. The name snapdragon
comes from the flower's resemblance to a dragon whose

mouth opens and closes when the flower is squeezed. Due

to this attribute, they are an interesting plant for children

and make an excellent choice for introducing the younger
generation to gardening and plant care.

Native in origin to rocky landscapes of Europe, the U.S., and
North Africa, snapdragons are short-lived perennials and vary
in size from15 cm to 1.2 metres. They are classified into three
ranges — dwarf, medium, and tall. Make sure you pick a variety
that will fit in your system. If you have chosen a taller variety,
you can transfer it to a pot or the garden once the roots are

well established to allow the plant to reach its full potential.
Snapdragons love the warmth and need full sun and occasional
shade. They thrive in slightly higher pH conditions of 6.2-7.0.

Lucky Bamboo

The lucky bamboo plant originates from Southeast Asia and
is a very popular houseplant choice. Distinguished by its
signature thick, green-rounded stalks, lucky bamboo is very
low maintenance and easy to care for. While it may resemble
bamboo, lucky bamboo is not bamboo at all. Lucky bamboo is,
in fact, a water lily that looks very similar to bamboo. The plant
is well known for its use in the art of feng shui, a traditional
Chinese practice going back 5,000 years that aims to create
balance and harmony between a person and their living space.
Lucky bamboo
represents good
luck and happiness,
making it a popular
gift for house
warmings and new
beginnings. Most lucky
bamboo plants you see
for sale have had their
stalks twisted, curled,
or braided into all
manner of shapes by
professional growers.
Lucky bamboo is
a good choice for a
hydroponic growing
system as its thick
stems are perfect for
growing in water. They
can survive in many
lighting conditions.
Clay pebbles will
provide the plant with
good anchorage as it
grows. Lucky bamboo grown in water will live for one to two
years, so transfer to a pot and medium to extend its lifespan.
Your lucky bamboo may lose leaves, but as long as you
continue to care for it, it will replenish itself and flourish.

There are many advantages to growing plants hydroponically,
including fast plant growth, low maintenance, fewer pests,
better control, and saving space and water. With the added
health benefits and the variety of decorative plant options
available to you, these facts beg the question: why are you not
doing it already? @
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CKET

HYDRO SYSTEM

and how it works
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While there are many hydroponic setups
growers can choose from, the Dutch
bucket hydro system is one that's cheap,
environmentally friendly, and perfect for
growers cultivating large plants.

by Kent Gruetzmacher

hen deciding on their equipment needs, hydroponic

growers have more options than ever. Lucky for us
today. hobbyist growers and professional engineers alike
have toiled to create new and convenient ways to grow
hydroponic crops. While all hydro systems are designed
with the overall goals of efficiency and productivity, the
methods for accomplishing such ends can diverge greatly.

Dutch bucket hydro systems have grown increasingly

popular in the horticulture space due to their simplicity and
versatility, as well as their environmental safeguards. Also
known as “bato buckets,” Dutch bucket hydroponic systems
are a great option for both home growers and commercial
producers. These innovative designs borrow methods from
drip irrigation systems as well as hydroponic setups. If you
are wondering if a Dutch bucket hydro setup is right for you,
please check out the following criteria.



DUTCH BUCKET
HYDRO SYSTEM BASICS

Dutch bucket hydro systems
get their basic design
principles from the ethos of
recirculating hydroponics.
However, Dutch bucket
layouts are unique in the
fact that irrigation water is
pumped through individual
large buckets, as opposed to
a hydro table or deep water
culture (DWC) reservoir.

As can be surmised, the
foundation of a Dutch bucket
hydro system are the
buckets themselves.

In the most basic Dutch bucket setups, the buckets are
situated on a shelving system that is placed over a nutrient
reservoir. These buckets, in turn, house a cultivation medium
that supports the plants’ root zones.

The Dutch bucket hydro system functions as water is pumped
through hoses from the reservoir and finally into the buckets.
There are many variations that can be used to disperse water
within the buckets. Many of these choices resemble equipment
you would use in simple irrigation systems — such as drip
rings. Once the buckets are thoroughly soaked and plants
get nutrients to their roots, the excess water drains from the
bottoms of the buckets. This water is then gravity fed through
PVC pipe back into the nutrient reservoir.

RECIRCULATING HYDROPONICS

As mentioned earlier, Dutch bucket hydro systems are
excellent examples of recirculating hydroponics. Also known
as closed-loop hydroponics, these setups are celebrated for
being environmentally friendly.

The hydroponics space is often viewed through two
diverse schools of thought: recirculating and drain-to-
waste. Eco-conscious cultivators favour recirculating hydro
systems because they continuously recycle precious water
and nutrients. This practice greatly reduces environmental
impacts. Conversely, in drain-to-waste systems, irrigation
water is only run through the garden one time before
it is disposed of.

“DUTCH BUCKET LAYOUTS ARE UNIQUE
IN THE FACT THAT IRRIGATION WATER
IS PUMPED THROUGH INDIVIDUAL

LARGE BUCKETS, AS OPPOSED TO
A HYDRO TABLE OR DEEP WATER
CULTURE (DWC) RESERVOIR.”

The water conservation practices of recirculating
hydroponics systems are particularly attractive in dry
climates like California. Especially for commercial producers
in dry climates, such conservation methods could very well be
the future of controlled environment agriculture (CEA).

The fact Dutch bucket hydro systems conserve water and
nutrients also makes them financially attractive: the less
water and nutrients you use to grow your crops, the less
money you need to spend on garden inputs.

PERKS OF DUTCH BUCKET HYDRO SYSTEMS

There are several perks to using Dutch bucket hydro systems.
These advantages are related to versatility in crop choices as
well as the overall simplicity in using Dutch buckets.

Large Plants
One reason why Dutch bucket hydro systems are popular is
because they are compatible with larger plants. Hydroponic
setups generally require small plants. In these systems, crops
are grown in small containers and cubes that are situated on
tables and shelves.

The fact Dutch bucket systems feature individual buckets
gives them more versatility in growing bigger plants. In
tact, most Dutch bucket cultivators only place a single plant
per container. By giving plants ample space in their own
containers, the garden canopy does not become crowded and
plants can grow large.
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Scalable Setups
Cultivators also appreciate Dutch bucket hydro systems

because they are easily expandable. That being said, if you
are interested in scaling your Dutch bucket system, all you
need to do is add another bucket. This simplistic approach
makes incremental scalability possible and it gives you the

opportunity to work your way up into a larger garden.

“THE FACT

DUTCH BUCKET
SYSTEMS FEATURE
INDIVIDUAL

BUCKETS GIVES
THEM MORE
VERSATILITY

IN GROWING
BIGGER PLANTS.”

GREAT DIY OPTION

A final consideration about Dutch bucket hydro systems is they
are great do-it-yourself (DIY) projects. You can find a majority of
the components needed to build a Dutch bucket system at your
house as well as the local hardware store.

The most basic Dutch bucket setups can be built with
buckets, garden hoses, PVC pipes, irrigation tubing, plastic
bins, and a simple pump. By building a Dutch bucket hydro
system yourself, you can save lots of money on overhead
garden costs. This is particularly attractive for novice
gardeners who are just learning about hydroponics.

SUMMARY

Whether you are an experienced horticulturist or a novice
home gardener, it's a good idea to have a basic understanding
of different hydroponic setups. In studying the various hydro
systems on the market today, you can better match your
methods with your overall goals.

Dutch bucket hydro systems are popular in CEA cultivation
because of their simplicity and versatility. Not only can
you grow larger plants with Dutch buckets, you can also
easily manipulate the size of your garden with these setups.
What's more, they allow you to produce large plants while
maintaining careful control over garden inputs.

While the practical side of Dutch bucket systems are
noteworthy, the environmental protections they atford are
their real selling point. As the CEA space continues to grow
and evolve, recirculating hydro systems like these are likely
the way of the future. As such, if conservation efforts are at
the forefront of your thinking, Dutch bucket hydro systems just
might be the choice for you. ®
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The pandemic has been a challenge for teacher Phil
Mclntosh'’s classroom hydroponic lessons, but observations
show that if you want to grow a reliable and forgiving
plant, spider plants are the way to go.

@Mﬁ;n one thinks about what kind of plant to grow in a
hydroponic tower, Chlorophytum comosum (Thunb.)
Jacques, the spider plant, may not be the first species
that comes to mind. Maybe it should be. Since my school
began operating three garden towers seven years ago, we
have grown lettuce, vit méache (kind of like lettuce), morning
glories, Coleus, and, most recently, spider plants. We've had
good success with all those species, but nothing has been as
reliable, productive, and forgiving as the spider plants (Fig. 1).
We have had all three towers stocked with spider plants at various
times, but the tower shown in Fig. 1 has been operating with little
maintenance for more than a year under moderate light conditions in
a basement near a window.

O
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o
LU}
O

by Philip MclIntosh

@ Fig 1. Tower Garden with a full load of spider plants.
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@;/ tap O%f/ this impressive resilience,

no fertiliser was added to the reservoir for
more than eight months and the plants
survived, thrived even.”

Usually, students are responsible for everything to do with
the horticulture program at the school which consists of three
garden towers and a lab where seedlings and cuttings are
propagated and studied. The lab technicians are trained to
start plants in stonewool, load the net baskets with plants,
mix nutrient solutions, monitor and adjust the reservoir level,
pH. and electrical conductivity, and to perform basic repair
and maintenance that has kept the towers running for the past
seven years. The only problems we have had with the units are
occasional kinked hoses and failed pumps which we replaced
with upgraded ones. Students don't generally do the thorough
cleaning required between runs. Guess who gets to do that?

I say usually the students are responsible for everything,
but the 2020-21 school year was anything but usual. Due to
the pandemic and precautions taken, only one tower was

operational this year and it ran unattended for extended periods. Fig. 2. Number of primary roots vs. number of primordia of C. comosum
The reservoir ran dry on at least one occasion, but the upgraded after 20 days in a growth chamber (mean +SEM). Number below each
pump survived no problem. Other times the plants were reported point is the number of samples for that number of primordia. The

to be severely wilted, though the addition of water brought them equation for the line of best fitis y = 1.05x =1.77, R2 = 0.92.

right back. To top off this impressive resilience, no fertiliser was
added to the reservoir for more than eight months and the plants
survived, thrived even, on just water and whatever nutrients
were introduced by decay of roots and microbial action.

In an example of how we use spider plants in STEM (science,
technology, engineering, and mathematics) education, a couple
of students performed a series of experiments testing how the
number of root initials on a spider plant cutting affected the
later successful growth and development of the plant (Fig. 2)
shows a graph of one result of this work. It shows that, on
average, you can expect about one more root to develop than is
visible as a primordia on a cutting. Note that the most primordia
typically visible on a plantlet (also known as a spiderling) was
nine because we collected plantlets as often as we could from
about 20 stock plants in hanging baskets. However, after the
recent extended growth period without harvesting, many of
the tower-grown plantlets had more than 20 well-developed
root initials (Fig. 3). Other experiments have shown that the Fig. 3. Spiderling with many well Fig. 4. 241 spider plant cuttings
more root initials there are on a cutting, the better the chance of developed root initials. ready for transplant.
survival after transplant. Each net basket started out with one
plantlet rooted in stonewool, but now the baskets have three or
four plants producing many plantlets each. When the tower was
recently brought home for the summer, 241 plantlets with well-
developed arial root initials were harvested and transplanted
into soil (Fig. 4 and 5). We hope to sell them at a fundraiser next
school year to support more hydroponics research.

There is much to recommend the spider plant as a candidate for
hydroponic/aeroponic propagation: they handle neglect well,
reproduce quickly, really fill out a tower, and people like them.
One disadvantage is the mother plants are so tightly jammed into
the tower openings that they are impossible to remove without
disassembling the tower one level at a time. Oh well, I guess we'll
have to leave them there and let them make more spiderlings. ®

Philip Mclntosh is a science and technology writer with a bachelor’s

degree in botany and chemistry and a master’s degree in biological

science. During his graduate research, he used hydroponic

techniques to grow axenic plants. He lives in Colorado Springs,

Colorado, where he teaches mathematics. Fig. 5. Transplanted spider plant cuttings.
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a brief
HISTORY OF

PINEAPPLE

by Philip Mclntosh

Much loved worldwide,
pineapples have gone from
a status fruit for the well-
to-do, to one with a wide
variety of uses across the
globe. Pifia coladas, anyone?

H undreds of years ago, any newly
encountered fruit tended to be

referred to as an “apple.” Some examples:

peach = Persian Apple, tomato = love
apple, potato (not a fruit) = earth apple,
etc. The original “pineapple” was what
we now know as the “pinecone.” So it
seems that whenever the pineapple
was seen for the first time by European
explorers, it got the apple moniker by
botanical default (and because

it kind of looked like a pinecone).
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If the seed-bearing structures of some
pine trees were not so conical in shape,
perhaps we'd still be calling them
pineapples and we'd know today’s
pineapple as something else.

The pineapple plant, Anasus comosus,
is a perennial monocot, thus making it a
distant relative of corn, wheat, barley, and
the grass in your front lawn (assuming
you haven't xeriscaped it). Pineapples are
members of Bromeliaceae, the bromeliad
family, which becomes obvious if you
compare the appearance of the pineapple
plant to that of a horticultural bromeliad
such as an earth star or — interestingly
enough — one of the "pineapple”
bromeliads, also of the genus Anasus.
The thick leathery leaves emanate in a
rosette from a base, with occasional side
shoots. The stem grows a flower spike
that produces many small flowers that
each form a fruit, which then fuses to
form a collective or multiple fruit. The
little fruitlets grow in a spiral pattern that
follows the famed Fibonacci sequence,
with eight going in one direction and
thirteen going in the opposite direction.
A similar pattern can also be seen in
the whorled arrangement of florets and
seeds in a sunflower head.

Pineapples originated in the area
bordering current day Brazil and
Paraguay. From there it was spread by
humans throughout the rest of South
America and up into Central America.
Evidence suggests the pineapple has
been cultivated for at least 3,200 years.
Explorers introduced pineapples to
Europe in the 1400s where it became a
symbol of affluence since the only way
to get one then was by import from the
New World. It is now grown in many
tropical countries and has proven to be
well-adapted to greenhouse cultivation.
Even after greenhouse production was
developed it remained a status symbol
since it took wealth to construct and
operate a greenhouse.

Although the pineapple is associated
with Hawaii, where both Dole and Del
Monte established plantations starting
in around 1900, large-scale production
there diminished due to competition
and improved shipping methods from
other locales. Pineapples are now only
produced for local consumption in
the island state. Even so, people still
assume a Hawaiian pizza will have
pineapple slices on top.

As far as world-wide fruit production
goes, pineapples come in at around
tenth place (tomatoes are number one)
but they fare a little better when the
category is narrowed to “tropical” fruit,
coming in third. About 30 million tons
of pineapples are grown yearly with
Brazil, Costa Rica, and the Philippines
being the biggest producers. About
half of the world’s production is
shipped to Europe.

So, what can you do with a pineapple
besides slice it up and put it on a pizza?
Juice is an important product, either
alone or mixed with other fruit juices
such as orange or mango. In Mexico
you'll find sliced pineapple sold at
small stands where is it put on a stick
and covered with lime and chili powder.
Canned or fresh pineapples find use in
smoothies, fruit cocktails, embedded in
jello, or for snacking as is. Did [ mention
pifia coladas? The taste is sweet but
citrusy with a bit of a sour kick at times.
Interestingly, unlike many other fruit,
pineapples do not ripen much after
they are picked, so the harvest must be
pretty well-timed.

From a nutritional standpoint, fresh
pineapple is relatively low in calories so
you can eat a lot without fear of overdo-
ing it. It's a good source of vitamin C and
the B vitamins, copper, and manganese,
but pretty low in everything else. So next
time you need a fruity snack, slice up a
spiny pineapple for a tropical treat. ®
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retail stores are listed alphabetically in each state

ACT

South Pacific Hydroponics
#2 - 84 - 86 Wollongong St.
Fyshwick ACT 2609

(02) 6239 2598

South Pacific Hydroponics
70 Oatley Crt.

Belconnen ACT 2617

(02) 6251 0600

NEW SOUTH
WALES

24/7 Hydroponics

151 Wine Country Dr.
Nulkaba NSW 2325

(02) 4990 4291
admin@simplydvine.com.au

99 Trading

57 Hoskins Ave.

Banks Town NSW 2200
(02) 9790 1525

Accent Hydroponics
Unit 1/5 Clerke PI.
Kurnell NSW 2231

(02) 9668 9577
accenthydroponics.com

ASE Hydroponics
Factory 10/45 Leighton PI.
Hornsby NSW 2077

(02) 9477 3710

Ballina Hydro
4/1 Stinson St.
Ballina NSW 2478
(61) 435 465 303

Criscete Hydroponics
and Organics

Unit 2/15 Kam Cl.
Morisset NSW 2264

(02) 4973 5779

Cougars Hydroponics
2/6 Ace. Cres

Tuggerah NSW 2259

(02) 4330 0190

Dubbo Hydro & Tobacconist
42c Victoria St.

Dubbo West NSW 2830

(02) 68851616

Earth & Colour

Vertical Gardens and
Hydroponic Supplies
1/43 Corporation Cir.

Tweed Heads South NSW 2486
(07) 5523 9565
earthandcolour.com.au

Favgro Hydroponics Growers
107 Glenella Rd.

Batehaven NSW 2536

(02) 4472 7165

Felanza - Hydroponics
140 Princess Hwy.
Arncliffe NSW 2205

(02) 9556 1494

General Hydroponics
7/14 Sunnyholt Rd.
Blacktown NSW 9676
(02) 9676 8682

Grow Your Own
Unit 6/34 Alliance Ave.
Morisset NSW 2264
(02) 4973 5179

Holistic Hydroponics Pty. Ltd.

Unit 21/322 Annangrove Rd.
Rouse Hill NSW 2155
(04) 8803 8807

Home Grown Aquaponics
8A-8B 13 Hartley Dr.

Thornton NSW 2322

(02) 4028 6388
home-grown.net.au

Hong Hung

D5 303 The Horsley Dr.
Fairfield NSW 2165
(02) 8764 1083

Hyalite Kingsgrove

1/4 Wirega Ave.

Kingsgrove NSW 2208

(02) 8068 589¢Hyalite Prestons
(New South Wales)

2/4 Avalli Rd.

Prestons, NSW 2170

(02) 3824 3400

Hyalite Villawood
2/21 Birmingham Ave.
Villawood NSW 2163
(02) 9723 7199

Hydro Experts

34/2 Railway Parade
Lidcombe NSW 2141

(02) 8041 7959
info@hydroexperts.com.au
hydroexperts.com.au

Hydro Masta
100 Station Rd.
Seven Hills Sydney NSW 2147
(02) 8812 2845

Hydro Place

1/68 Nelson St.
Wallsend NSW 2287
(02) 4965 6595

Hydro Shop Pty Ltd
Unit 1/5-7 Channel Rd.
Mayfield West NSW 2304
(02) 4960 0707

Hydro Supplies

57 Flinders St.
Darlinghurst NSW 2010
(02) 9326 0307

Hygrow Horticulture
(Greenlite)

252 Oxford St.

Bondi Junction NSW 2022
(02) 9369 3928

Indoor Sun Shop
745 Victoria Rd.
Top Ryde NSW 2112
(02) 9808 6873

Indoor Sun Shop
Unit 2/109 Junction Rd.
Moorebank NSW 2170
(02) 9822 4700

International Fans
PO Box 120

St. Mary’s NSW 2760
(02) 9833 7500

Kyper’s Tools

and Hydroponics
Stuart & Tincogan Sts.
Mullumbimby NSW 2482
(02) 6684 4928

Lismore Hydro
1/106 Canway St.
Lismore NSW 2480
(02) 6621 3311

Lismore Hydroponics
Rear of 28 Casino St.
South Lismore NSW 2480
(02) 6621 3311

Lux Cutting Hydroponics
252 Oxford St.

Bondi Junction NSW 2022
(02) 9369 3928

North Coast Hydroponics
2/5 Wallis Ave.

Toormina NSW 2452

(02) 6658 7932
northcoasthydro.com.au

Northern Lights Hydroponics
6/46 Through St.

South Grafton NSW 2460

(04) 3110 5882

Northern Nursery
Supplies Pty Ltd
14-16 Nance Rd.
Kempsey NSW 2440
(02) 6563 1599

Nowra Hydro
68 Bridge Rd.
Nowra NSW 2541
(02) 4423 3224

Nutriflo Hydroponic Systems
19/5 Daintree PI.

Gosford West NSW 2250

(02) 4323 1599

nutriflo.com.au

Outside in Hydroponics
& Organics

2/595 Main Rd.

Glendale NSW 2285

(02) 4956 5676

Parkview Plants

250 Princess Hwy.
Nowra South NSW 2541
(02) 4423 0599

Port Pumps and Irrigation
20 Uralla Rd.

Pt Macquarie NSW 2444

(02) 6581 1272

Quik Grow

510a Great Western Hwy.
Pendle Hill NSW 2145
(02) 9636 7023

Quick Grow

823 King Georges Rd.
S. Hurstville NSW 2221
(02) 9546 8642

Quik Grow Pty Ltd.
490 Parramatta Rd.
Petersham NSW 2049
(02) 9568 2900

Richmond Hydroponics
Unit 3/84 Bells Line of Rd.
North Richmond NSW 2754
(02) 4571 1620
richmondhydroponics.com.au

Simple Grow
Hassall St. & Windem
Wetherill Pk NSW 2164
(02) 9604 0469

South Pacific Hydroponics
84-86 Wollongong St.

Fyshwick NSW 2609

(02) 6239 2598

Sydney Garden Supplies
187 Waterloo Rd.

Greenacre NSW 2190

(04) 1460 9241

The Green Room
Hydroponics & Organics
2/6 Davids CI.

Somersby NSW 2250

(02) 4340 0339

The Grow Shed
4/22 Alliance Ave.
Morisset NSW 2264
(02) 4972 6872

The Grow Shop

5/5 Forge Dr.

Coff’s Harbour NSW 2450
(02) 6651 9992

The Petshop Boyz
Unit 1/ 5-7 Channel Rd.
Mayfield West NSW 2304
(02) 4960 0708
petshopboyz.com.au

TN Hydroponics
1/43 Chadderton St.
Cabramatta NSW 2166
(02) 9724 5692

Tweed Coast Hydroponics
2/58 Machinery Dr.

Tweeds Head South NSW 2486
(07) 5524 8588

Uncle Wal’s Gardenland
31 Cres. Ave.

Taree NSW 2430

(02) 6550 0221

VN Hydro
8 Robert St.
Belmore NSW 2192

Warrawong Hydroponics
Centre

240 Cowper St.

Warrawong NSW 2502

(02) 4274 8001
warrawonghydro@hotmail.com

Westside Lighting

& Electrical (Ezi Range)
PO Box 274

Mascot NSW 1400

1800 661 475

Wollongong
Hydroponic Centre
318 Crown St.
Wollongong NSW 2500
(02) 4225 8773

NORTHERN
TERRITORY

Darwin Hydroponics
5/8 Andrews St.
Berrimah NT 0828

(08) 8947-2576

Katherine Hydroponics
Centre

17 Rundle St.

Katherine NT 0850

(08) 89721730

Top End Hydroponics
1785 Leonino Rd.

Darwin River NT 0841
(08) 8988 6076

QUEENSLAND

Advanced horticultural
Supplies - Gold Coast
6/68 Blanck St.

Ormeau QLD 4208

0435 255 856

adhs.com.au

Advanced Horticulture
Supplies - Noosaville
Shop 3 11 A Venture Dr.
Noosaville QLD 4566

(07) 5641 1256
adhs.com.au

Allgrow Hydro

13 - 58 Bullock Head St.
Sumner Park QLD 4074
(07) 3376 7222

Aqua Gardening
Unit 3, 4 Billabong St.
Stafford, Brishane QLD 4053
(07) 3354 1588

Aqua Gardening
Shop 3/73 PIckering St.
Enoggera QLD 4051
(07) 3354 1588

Aquatic Oasis
Unit 2/33 Smith St.
Capalaba QLD 4157
(07) 3245 7777

Billabong Hydroponics
Lot 1 Billabong Crt.
Childers QLD 4660

(07) 4126 3551

D-Bay Hydroponics Shop
5/404 Deception Bay Rd.
Deception Bay QLD 4508

(07) 3204 8324

E.T. Grow Home
Unit 1/4 Windmill St.
Southport QLD 4215
(07) 5591 6501

Eye Lighting Australia Pty Ltd.
PO Box 306

Carole Park QLD 4300

(07) 33353556

Frans Hydroponics

Shed 31191

Anzac Ave. Kallangar QLD 4503
(07) 3285 1355

Gold Coast hydroponics
42 Lawrence Dr.

Nerang QLD 4211

(07) 5596 2250

Grow Hydro

22 Mining St.
Bundamba QLD 4304
(07) 3816 3206

H2 Gro Pty Ltd

2 Sonia Crt.
Raceview QLD 4305
(07) 3294 3253

Home Grown Hydroponics
4/9 Barnett PI.
Moledinar QLD 4214
(07) 5571 6666

Hyalite Varsity

Unit 1/10 John Duncan Crt.
Varsity Lakes QLD 4227
(07) 5593 7535

Hydrocenter Hydroponics
46 Spencer Rd.

Nerang QLD 4211

(07) 5527 4155

HydroMart Hydroponics
1/23 Victoria St.

Capalaba QLD 4157

(04) 3127 8211

Hydroponic Roots & Shoots
Lot 3 Herberton Rd.

Atherton QLD 4883

(07) 4091 3217

Hydroponics & Garden Supplies
93 Cook St.

Portsmith QLD 4870

(07) 4035 5422

Hydroponics Today
PO Box 785
Stanthorpe QLD 4380
(07) 4683 3133

Indoor Solutions
Unit 2/79 Oxford Tce.
Taringa QLD 4068

J&K Hydroponics
387 Progress Rd.
Wacol QLD 4076

(07) 3271 6210

KY Garden

3/31 Argyle Parade
Darra Brishane QLD 4076
(07) 3375 9098

Logan Hydroponics
13/22, Allgas St.

Slacks Creek QLD 4127
(07) 3299 1397
loganhydroponics.com.au

North Queensland
Hydro Supplies

Shop 2B/20-22 Fleming St.
Townsville QLD 4810

(07) 4728 3957

Northern Hydroponics
383 Mulgrave Rd.

Cairns QLD 4870

(07) 4054 5884

NQ Hydroponics

1/31 Casey St.

Aitkenvale, Townsville QLD 4810
(07) 4728 3957

Pioneer Hydroponics
194 Doyles Rd.
Pleystowe QLD 4741

(07) 4959 2016

Simply Hydroponics
Gold Coast

42 Lawrence Dr.
Nerang QLD 4211

(07) 5596 2250

Slacks Creek Hydroponics
#13/22 Allgas St.

Slacks Creek QLD 4217

(07) 3299 1397

Sunstate Hydroponics
7/10 Fortune St.

Geebung QLD 4034

(07) 3265 3211

Sunstate Hydroponics
10/13 Kerryl St.
Kunda Park QLD 4556
(07) 5445 3499

Town & Country Hydroponics
Shop 1/8585 Warrego Hwy.
Withcott QLD 4352

Tumbling Waters
Hydroponics

2 Clarkes Track

Malanda QLD 4885

(07) 4096 6443

Walsh’s Seeds Garden Centre
881 Ruthven St.

Toowoomba QLD 4350

(07) 4636 1077

SOUTH AUSTRALIA

Adelaide Hydro
Shop 3.267 Goodwood Rd.
Kings Park SA 5034
(08) 7230 5907
adelaidehydro.com.au

Advanced Garden Supplies
3/8 Bredbo St.
Lonsdale SA 5160
(08) 8382 1191

Amazon Aquariums
& Gardening

Unit 5 16 Research Rd.
Pooraka SA 5095

(08) 8359 1800

Ascot Park

753 Marion Rd.
Ascot Park SA 5043
(08) 8357 4700

Barry’s Hardware
Saints & Main North Rd.
Salisbury Plains SA 5109
(08) 8281 4066

Back Street Traders
Unit 6/8 Lindsey Rd.
Lonsdale SA 5160

(08) 8322 4383

Bloomin’ Hydroponics
5/535 Martins Rd.
Parafield Gardens SA 5107
(08) 8281 6395

Bolzon Home & Garden
103 Tolley Rd.

St Agnes SA 5097

(08) 8265 0665

Chocablock Discount
Variety Store
15-17/1220 Grand Junction
Hope Valley SA 5090

(08) 8396 3133

Complete Hydroponics
1581 Main North Rd.
Salishury East SA 5109
(08) 8258 4022

Country Hydro
434 Saddleback Rd.
Whyalla SA 5600
(08) 8645 3105

D & W Dependable Hardware
45B Kettering Rd.

Elizabeth South SA 5112

(08) 8287 6399

Every Thing Hydro
Shop 2/494 Main North Rd.
Blair Athol SA 5084

(08) 8260 3335

Festive Hydro

2 Kreig St.

Evanston Park SA 5116
(08) 8523 5100

Fulham Gardener Nursery
597 Tapleys Hill Rd.

Fulham SA 5024

(08) 8235 2004

Future Garden
Concepts North
Shop 2 21-23 Kreig Rd.
Evanston Park SA 5116
(08) 8523 5100
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Futchatec Distribution
4 Symonds St.

Royal Park SA 5014

(08) 8447-1122

Glandore Hydroponics
644 South Rd.

Glandore SA 5037

(08) 83715777
www.glandorehydro.com

Greener than Green

52 - 54 Cliff Ave.

Port Noarlunga South SA 51
(08) 8386 2596

Greenhouse Superstore
Lonsdale

35 to 37 Aldenhoven Rd.
Lonsdale SA 5160

(08) 8382 0100

Greenhouse Superstore
Royal Park

4 Symonds St.

Royal Park SA 5014

(08) 8447 5899

Gro Pro Hydro
3 Kelly Rd.
Willaston SA 5118
(08) 8522 7761

Ground-Up
Service Nursery
3 Copinger Rd.

Pt. Pirie SA 5540
(08) 8264 9455

Gully Hydro

32 Famechon Cres.
Modbury North SA 5092
(08) 8264 9455

Hackham Garden

& Building Supplies

32 Gates Rd, Hackham SA 5163
(08) 8382 4754

Harvest Time Hydroponics
Shop 3/146-148

Findon Rd. Findon SA 5023
(08) 8244 0222

Hindmarsh Hydroponics
39a Manton St.

Hindmarsh SA 5095

(08) 8346 9461

Highland Grow & Flow
14/1042 Grand Junction Rd.
Holden Hill SA 5088

(08) 8395 4455

Hong Kong Hydro
13 Research Rd.
Pooraka SA 5095
(08) 8260 2000

Hush Hydroponic Wholesalers
25 Charlotte St.
Smithfield, SA 5114
(08) 8254 1585

Hydro Heaven
Kane Motors-Hunt Rd.
Mount Barker SA 5251
(08) 8391 1880

Hydro Sales & Service
1 Salisbury Cres.

Colonel Light SA 5041
(08) 8272 2000

Hydro Technics
321 South Rd.
Croydon SA 5008
(08) 8241 5022

Hydro Technics North
22 Peachey Rd.

Elizabeth West SA 5113
08 8252 7988

Hydro Warehouse
181 Seacombe Rd.
South Brighton SA 5048
(08) 8377 1200

Hydro Wholesalers
181 Seacombe Rd.
South Brighton SA 5048
(08) 8377 1200

Hydro World

40 Folland Ave.

Northfield SA 5085

(08) 8262 8323
hydroworld.com.au

Koko’s Hydro Warehouse
Unit 2/2 McGowan St.
Pooraka SA 5095

(08) 8260 5463
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Larg’s Bay Garden Supply
239 Victoria Rd.

Largs Bay SA 5016

(08) 8242 3788

Martins Rd. Hydro

# 5- 353 Martins Rd.
Parafield Gardens SA 5107
(08) 8283 4011

Mitre 10 Dr. In

152 Hanson Rd.
Mansfield Park SA 5012
(08) 8445 1813

New Age Hydroponics
135-137 Sir Donald Bradman Dr.
Hilton SA 5033

(08) 8351 9100
newagehydro.com

Owen Agencies
17-19 Railway Terr.
Owen SA 5460
(08) 8528 6008

Palms & Plants
175 Salisbury Hwy.
Salisbury SA 5108
(08) 8285 7575

Professional Hydro
4/522 Grange Rd.
Fulham Gardens SA 5024
(08) 8353 0133

Professional Hydro

Shop 5/645 Lower North East Rd.
Paradise SA 5075

(08) 8365 5172

Professional Hydroponics
113 Maurice Rd.

Murray Bridge SA

(08) 8532 3441

Rob’s Garden Centre
Shop 3/364 North East Rd.
Windsor Gardens SA 5087
(08) 8369 2498

Seaton Hydroponics
129 Tapleys Hill Rd.
Seaton SA 5023

(08) 8268 2636

Soladome Aquaculture
& Hydro

44 Chapel St.

Norwood SA 5067

(08) 8362 8042

South Coast Hydroponics
6/25 Gulfview Rd.

Christies Beach SA 5165

(08) 8384 2380

State Hydroponics &
Homebrew Supplies
174 Semaphore Rd.
Exeter SA 5019

(08) 8341 5991

TeaTree Gully Hydro
32 Famechon Cres.
Modbury North SA 5092
(08) 8264 9455

Two Wells Hardware
86 Old Port Wakefield Rd.
Two Wells SA 5501

(08) 8520 2287

Urban Grow Solutions
1/111 Main Sth Rd.
O’Halloran Hill, SA 5189
(08) 8322 0040

Waterworld Home & Garden
Supplies

9 Aldershot Rd.

Lonsdale SA 5160

(08) 8326 2444

Warehouse of Garden
89 Helps Rd.

Burton SA 5110

(08) 8280 3314
warehouseofgarden.com.au

West Garden Centre
Peachey Rd.

Elizabeth West SA 5113
(08) 8255 1355

TASMANIA

Advanced Hydroponics
26 Mulgrave St.
South Launceston TAS 7249
(03) 6344 5588

Aqua Hydroponics
Rear 45 Burnett St.
New Norfolk TAS 7140
(03) 6294 9233

Ezy Grow

625 East Derwent Hwy.
Lindisfarne TAS 7015
(03) 6243 9490

Garden World
717 West Tamar Hwy.
Legana TAS 7277
(03) 63301177

Green Acres Hydroponics
46-48 Bingalong Rd.
Mornington TAS 7018

(03) 6245 1066
sales@greenacreshydroponics.com.au

Growers Choice
225 Main Rd.

Derwent Park TAS 7009
(03) 6273 6088

Hydroponics Systems
131 Main Rd.

Moonah TAS 7009

(03) 6278 3457

Hydroponic World
322 Bass Hwy.

Sulphur Creek TAS 7316
(03) 6435 4411

Lifestyle Gardens
167 Gilbert St.
Latrobe TAS 7307
(03) 6426 2003

Organic Garden Supplies
17 Don Rd.

Devonport TAS 7310

(03) 6424 7815

Tasmanian Hydroponic
Supplies

99 Lampton Ave.

Derwent Park TAS 7009
(03) 6272 2202

The Hydroponic Company
69 Charles St.

Moonah TAS 7009

(03) 6273 1411

The Hydroponics Company
289 Hobart Rd.

Kings Medow TAS 7428

(03) 6340 2222

VICTORIA

99 Garden Services
Unit 31 12-20 James Court
Tottenham VIC 3012

(03) 9314 8088

AAA Lush Hydroponics
2-4The Arcade, Junction Village
Melbourne VIC 3972

Albury Hydroponics/
Cappers Hydroponics
62 Thomas Mitchell Dr.
Springvale VIC 3171

(02) 6024 4029

All Seasons Hydroponics
3 Springvale Rd.

Springvale VIC 3171

(03) 9540 8000

A-Grade Hydroponics
60/148 Chesterville Rd.
Cheltenham VIC 3192
(03) 9555 6667

Aquamatic

299 Monbulk Rd.
Monbulk VIC 3793
(03) 9756 6666
aquamatic.com.au

Banksia Greenhouse and
Outdoor Garden

530 Burwood Hwy.

Wantirna VIC 3152

(03) 9801 8070

Barb’s Hydro and Nursery
15 Wallace Ave.

Interverloch VIC 3196

(03) 5674 2584

Benchmark Hydroponics
676 Warrigal Road
South Oakleigh VIC 3167
(03) 9570 8213

Belgrave Hydroponics
5/ 60-68 Colby Dr.
Belgrave Heights VIC 3160
(03) 9754 3712

Brew ‘N’ Grow

4 - 479 Nepean Hwy.
Edithvale VIC 3199
(03) 9783 3006

Casey Hydroponics
12The Arcade St.
Cranbourne VIC 3977

(03) 5996 3697Casey Hydro
78 Spring Square

Hallam VIC 3803

(03) 9796 3776

Central Hydro

Factory 3/9 Mirra Court
Bundoora VIC 3083

(03) 9466 7635
centralhydroponics.com.au

Chronic Hydroponics
31 Anderson St.
Templestowe VIC 3106
(03) 9646 8133

Crown Garden Supplies
8 Glencapel Crt.

Hillside VIC 3037

(04) 5996 6344

Discount Hydroponics
18 Princes Hwy.

Doveton VIC 3177

(03) 9792 2966

Echuca Hydroponic Nursery
& Supplies

23 Ogilvie Ave.

Echuca VIC 3564

(03) 5480 2036

Echuca Pump Shop
128 Ogilvie Ave.
Echuca VIC 3564

(03) 5480 7080

Epping Hydroponics
10 Dilop Dr.
Epping VIC 3076
(03) 9408 4677
eppinghydroponics.com.au

Excel Distributors Pty Ltd
2/41 Quinn St.
Preston VIC 3072
(03) 9495 0083
exceldistributors.com.au

F.L.0.W. Plants
and Environments
66B Chapel St.
Windsor VIC 3181
(03) 9510 6832

Fastway Hydroponics
Unit 2/444 Geelong Rd.
West Footscray VIC 3021
(03) 9314 1119

Fruits of Nature Pty Ltd
T/A Westside Hydroponics
202 Main Rd.

Ballarat, VIC 3350

(03) 5338 7555

Gardensmart/
AutoPot Systems
810 Springvale Rd.
Braeside VIC 3195
(03) 9701 8811

Global Hydroponics
10 Knight Ave.
Sunshine VIC 3020

(03) 9356 9400

Greenleaf Hydroponics
9a Church St.

Traralgon VIC 3844

(03) 5176 0898

Greenleaf Hydroponics
Factory 7, Ind. Pk. Dr.
Lilydale VIC 3140

(03) 9739 7311

GreenlLite - Ringwood
291 Maroondah Hwy.
Ringwood VIC 3134

(03) 9870 8566

Grow 4 XS

Rear 24 Simms Rd.
Greenshorough VIC 3088
(03) 9435 6425

Growlush Australia
Factory 5, 102-128 Bridge Rd.
Keysborough VIC 3173
(03) 9546 9688
www.growlush.com

Guerrilla Gardens
factory 1/4 Wren Rd.
Moorabbin VIC 3189
(03) 9912 6090
guerrillagardens.com

Holland Forge Pty Ltd.
68-70 Rodeo Dr.
Dandenong South VIC 3175
(03) 9791 8800

Hydroware PTY LTD
1/54 Lara Way.
Campbellfield VIC 3061
(03) 9357 8805

Hyalite Airport West
Unit 4/208 Roberts Rd.
Airport West VIC 3042
(03) 9331 5452

Hyalite Bayswater
4/19 Jersey Rd.
Bayswater VIC 3153
(03) 9720 1946

Hyalite Global

10 Knight Ave.
Sunshine N VIC 3020
(03) 9356 9400

Hyalite Westend
3Third Ave.
Sunshine VIC 3020
(03) 9311 3510

Hydroware

1/54 Lara Way
Campbellfield VIC 3061
(03) 9357 8805

Indoor Garden Company
29 Glasgow St.

Collingwood VIC 3066

(03) 9416 1699

Inner City Hydroponics
155 Darebin Rd.

Thornbury VIC 3071

(03) 9480 1078

Impact Distribution
PO Box 2188

Salisbury Downs VIC 5108
(08) 8250 1515

JB Lighting

492 - 500 Neerim Rd.
Murrumbeena VIC 3163
(03) 9569 4399

Just Hydroponics Deer Park
Shop 11, 29/39 Westwood Dr.
Deer Park (Ravenhall), VIC 3023
(03) 8390 0861
justhydroponics.com.au

Just Hydroponics Geelong
Shop 1, 22 Essington St.
Grovedale (Geelong) VIC 3216
(03) 5421 6046
justhydroponics.com.au

Just Hydroponics
Hoppers Crossing
3, 8 Motto Ct.
Hoppers Crossing VIC 3931
(03) 8742 2830
justhydroponics.com.au

Just Hydroponics
Mornington
Shop 4, 14 Latham St.
Mornington VIC 3029
(03) 5973 6281
justhydroponics.com.au

Latrove Valley Home
Brew Supplies

PO Box 802

Morwell VIC 3804

(03) 5133 9140

Living Jungle

345 Sommerville Rd.
Footscray West VIC 3012
(03) 9314 0055

LTM Co

12/87 Hallam South Rd.
Hallam VIC 3803

(03) 8712 2421

M.H.C.

Unit 4, 9 Rutherford Rd.
Seaford, VIC 3198

(03) 9775 0495

Magick Brew
205a Bayview Rd.
McCrae VIC 3938
(03) 5981 1160

Melton Hydroponic Supplies
18/10 Norton Dr.

Melton VIC 3194

(03) 9746 9256

Midtown Hydroponics
Factory 1, 821B Howitt St.
Wendouree VIC 3355

(03) 5339 1300

Mirror Paints

110 Dynon Rd.

W. Melbourne VIC 3003
(03) 9376 0447
mirrorpaints.com.au

Monster Crop Hydroponics
567 Waterdale Rd.
Heidelberg West VIC 3081
(03) 8528 3474

One Stop Sprinklers
1 Burwood Hwy.
Wantirna VIC 3152

(03) 9800 2177

Pakenham Hydroponics
1/27-31 Sharnet Circuit
Pakenham VIC 3810
(03) 5940 9047

Pam’s Home Brew
& Hydroponics

61 McArthur St.

Sale VIC 3850

(03) 51431143

Pakenham Hydroponics
1/27-31 Sharnet Circuit
Pakenham VIC 3810

(03) 5940 9047

Prestige Hydroponics Pty. Ltd.
$2.10 Level 2, 343 Little Collins St.
Melbourne VIC 3000

(61) 4187 81083

Revolution Harvest
9/177 Salmon St.
Melbourne VIC 3000
(04) 0242 5451

Shepparton Hydroponics
87A Archer St.

Shepparton VIC 3630

(03) 5831 6433

Simple Grow

12 Blackfriar PI.
Weterill Park VIC 2164
(02) 9604 0469

Simply Hydroponics
5/ 411-413 Old Geelong Rd.
Hoppers Cros. VIC 3029
(03) 9360 9344

Smart Hydro Garden
3/4 Lacy St.

Braybook VIC 3019

(03) 9318 8110

Smoke Dreams
292 Flinders St.
Melbourne VIC 3000
(03) 9629 8384

St Albans Hydroponic
55 St Albans Rd.

St Albans VIC 3021

(03) 9366 7788



Sun-lite Hydroponics
23B Wood St.

South Geelong VIC 3220
(03) 5222 6730

Sunray Hydro

157 Tenth St.

Mildura VIC 3500

(03) 5023 6422

Supply Net International P/L
PO Box 171

Highbury VIC 5089

(08) 264-3600

The Hydroponic Connection
5/393 Dorset Rd.

Boronia VIC 3155

(03) 9761 0662

Urban Hy

1/59 Gilbert Park Dr.
Knoxfield VIC 3180
(03) 9764 9400

Valley Hydro and Home Brew
166 Argyle St.

Traralgon, VIC 3844

(61) 3 5164 2297

Vic Garden Pty
31B Slater Parade
Keilor East VIC 3033
(04) 3160 5025

Waterworks Hydroponics
Unit 1, 5 Brand Dr.
Thomastown VIC 3074

(03) 9465 1455

Westside Hydroponics
202 Main Rd.

Ballarat VIC 3350

(03) 5338 7555

WESTERN
AUSTRALIA

ABC Hydroponics
Unit 2/5 Halifax Dr.
Davenport WA 6230
(08) 9711 1066

Accent Hydroponics
Unit 2/141 Russell St.
Morley WA 6062

(08) 9375 9355

Aqua Post

Unit 2B 7 Yampi Way
Willetton WA 6155
(08) 9354 2888

Aquaponics WA
Lot 12 Warton Rd.
Canning Vale WA 6155
(08) 0064 0222

Bloem

PO Box 1816
Subiaco WA 6008
(08) 9217 4400

Bunbury Alternate
Growing Supplies
8/13 Worcestor Bend
Davenport WA 6230
(08) 9725 7020

Creative Grow Store
1/95 Dixon Rd.
Rockingham WA 6168
(08) 9528 1310

Great Southern Hydroponics
Shop 1, 21 Hennessy Rd.

Bunbury WA 6230

(08) 9721 8322

Greenfingers World of
Hydroponics Maddington
Shop 1, 6-8 Emerald Rd.
Maddington WA 6109

(08) 9452 0546

Greenfingers World of
Hydroponics Midvale
22 Elliot St.

Midvale WA 6056

(08) 9274 8388

Greenlite Hydroponics
4/91 Wanneroo Rd.

Tuart Hill WA 6060

(08) 9345 5321

Growsmart Hydroponics
47768 South Coast Hwy.
Albany WA 6330

(08) 9841 3220

Hydro Hill Hydroponics
9/35 Biscayne Way
Jandakot WA 6164

(08) 6461 6816
hydrohill.com.au

Hydro Nation

41A Rockingham Rd.
Hamilton Hill WA 6163
(08) 9336 7368

Hydroponic Xpress

295 Warton Rd.

Canning Vale WA 6155

1 800 640 222 Hydroponic
Solutions

1/1928 Beach Rd.

Malaga WA 6090

(08) 9248 1901
hydroponicsolutions.com.au

Hydroponic Warehouse
Unit 7/627 Wanneroo Rd.
Wanneroo WA 6065

(08) 9206 0188

Hydroponica
317 Guildford Rd.
Maylands WA 6051
(08) 9371 5757

Hydroponics Guru
Unit 6, 8 Lindsay Rd.
Wangara WA 6065
(04) 3052 7575

Isabella’s Hydroponics
66 Jambanis Rd.
Wanneroo WA 6065

(08) 9306 3028

Johnson’s Nursery
Garden Centre

30 Blencowe Rd.
Geralton WA 6530
(08) 9921 6016

Neerabup Organic &
Hydroponic Supplies
Unit 1, 21 Warman St.
Neerabup WA 6031

(08) 9404 7155

One Stop Hydroponics
11 B Beechboro Rd. S.
Bayswater WA 6053

(08) 9471 7000

Perth Hydroponic Centre
Shop 4, 171-175 Abernathy Rd.
Belmont WA 6104

(08) 9478 1211

Reptile and Grow Store
Unit 7 - 117-119 Dixon Rd.
Rockingham WA 6168

(08) 9527 2245
reptileandgrow.com

Richo’s 4 Hydro
Unit 7/22 Franklin Ln.
Joondalup WA 6027
(08) 9301 4462

Southwest Hydroponics
Lot 29, Pinjarra Rd.
Mandurah WA 6210

(08) 9534 8544

The Grow Room

1/1451 Albany Hwy.
Cannington WA 6107
(08) 9356 7044

The Great Indoors
Unit 1/25 Gillam Dr.
Kelmscott WA 6111
(08) 9495 2815

The Watershed Water Systems
150 Russell St.

Morley WA 6062

(08) 9473 1473

The Watershed Water Systems
2874 Albany Hwy.

Kelmscott WA 6111

(08) 9495 1495

The Watershed Water Systems
1/146 Great Eastern Hwy.

Midland WA 6210

(08) 9274 3232

Tolesas

No. 6 Abbey Rd.

Armandale WA 6112

(08) 9497 3527
tolesasgrowsmart.com.auTru

Bloomin Hydroponics
7/36 Port Kembla Dr.
Bibra Lake WA 6163

(08) 9434 5118

Water Garden Warehouse
14 Drake St.

Oshorne Park WA 6017

(08) 9443 7993

NEW ZEALAND

Easy Grow New Lynn
3018 Gt North Rd.

New Lynn, Auckland

(09) 827 0883

Easy Grow Manukau
15/69 Wiri Station Rd.
Manukau, Auckland

(09) 263 7560

Guru Gardener
14 Molesworth St.
New Plymouth
(06) 758 6661

Otaki Hydroponics
1083 S.H. 1 South Otaki
(06) 364 2206

House of Hydro
221 Waiwhetu Rd.
Lower Hutt, Wellington

Pet and Garden
10 Fitzgerald Ave.
Christ church

(03) 377 2507

Grow and Brew
14a Flexman PI.
Silverdale, Auckland
(09) 426 2095

Hyalite Christchurch
240 Annex Rd.
Middleton, 8024

(03) 3383762

Hyalite Dunedin
313 King Edward St.
Dunedin, 9012
(03) 456 1980

Hyalite Hamilton
1C Sunshine Ave.
Hamilton

(07) 850 8351

Hyalite Hastings
406 Eastbourne St.
Hastings, 4122

(06) 876 7885

Hyalite Henderson
Unit 159 Central Park Dr.
Henderson

(09) 837 1210

Hyalite Linwood
9 Buckleys Rd.
Linwood

(03) 381 0937

Hyalite Manukau
57 Cavendish Dr.
Manukau

(09) 263 4336

Hyalite Nelson
3 Pascoe St.
Nelson

(03) 546 4769

Hyalite Tauranga
64 Ninth Ave.
Tauranga, 3100

(07) 579 9840

Hyalite Upper Hutt
1060 Fergusson Dr.
Upper Hutt

(04) 526 3913

Hyalite Wellington
62 Kaiwharawhara Rd.
Wellington

(04) 472 5265
Hyalite Whangarei
189 (Lower) Dent St.

Whangarei
(09) 438 022

INTERESTED IN CARRYING MAXIMUM YIELD

IN YOUR STORE?

Distribution is available by contacting:

® Dome Garden Supplies

¢ Holland Forge
® House & Garden

® Hydroponic Generations

o GrowLush
* Way to Grow
* Nutrifield

® Stealth Garden Supplies

Already a distributor?

Call to update your listing. 1-250-729-2677

EREEIAPE

To find out more go to

maximumyield.com

O O ® maximumyield.com
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10 facts on

EGGPLANT

by Philip Mclntosh

It kind of looks like an egg

and it's technically a berry.

62 Maximum Yield
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Why is it called egg pIant? Many years ago (in the 1700s)
eggplant fruit were much smaller and white or yellow in colour, looking
sort of like a goose egg. In English-speaking countries, people called it
eggplant and the name stuck.

The eggplant’s native home is India and surrounding regions,
where it and close relatives can still be found growing wild.

The eggplant, Solanum melongena, is a member of the Solanaceae
(the nightshades), which includes tomatoes, peppers, potatoes, tobacco,
the highly poisonous belladonna, and Datura (jimsonweed).

Don't eat the leaves. As you can tell from the list of relatives
above, the Solanaceae contains plants with toxic alkaloids in the
green parts, even though the fruit (or tubers in the case of potato)
are often edible.

The fruithas a leathery outer skin that encloses a fleshy interior
with many seeds. Each fruit is derived from a single ovary making the
eggplant technically a berry.

Depending on the variety, eggplant fruit vary in size from that of,
well, an egg, to larger melon-sized specimens, and some are highly
elongated, or club shaped.

Most eggplants seen in grocery stores are dark purple, almost
black, but some varieties are white, yellow, green, or striped.

Given that they contain alkaloids such as nicotine and solanine,
raw eggplant fruits are bitter and generally not pleasant to the taste.

When cooked, eggplant absorbs surrounding flavours well, making
it good for combining with sauces and other flavourings.

When it comes to nutritional value, the eggplant is no super food.
It is low in calories, protein, carbohydrates, and fat, but is a decent
source of potassium, magnesium, and fibre.
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