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THE CHOICE OF  
HYDROPONIC CRAFTSMEN. 

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.

THERE’S A FORMULA FOR

HYDROPONIC
SUCCESS.
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30 10 Years Later: Changes in LED  
Lighting for Plant Growth
by Chris Bond
LED lights have become a fixture on the hydroponics scene over the past 
10 years but how have these grow lights and their technology changed 
since the early days? Chris Bond offers up the details.

Training and Pruning Tomatoes  
for Bigger Fruit
by Monica Mansfield
Monica Mansfield explores the best ways to train and prune your tomato 
plants so they produce bigger and healthier fruit.

One of the greatest 
improvements in LEDs 
over the last decade 
appeals to almost all 
growers universally: the 
drastic reduction in cost.”
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@FluencebyOsram       © Copyright 2021. Fluence Bioengineering, Inc. 

Since 2012, we’ve partnered with world-class companies and groundbreaking research 

institutions to pursue our mission of improving the interaction between light and life. 

Along the way, we’ve helped growers of produce make the leap from HPS to LED 

lighting, and their success is so incredible we have to share with you.

Gain insights and valuable knowledge from our research working with the leaders in 
produce. Visit www.fluence.science/case-studies
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Extreme 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  
to maximise bud growth, increase yield and  
enhance plant health. Safe for use in soil,  
soilless and hydroponics. Try it for yourself  
today from all leading hydro shops. 

Quality proves itself!



THE CHOICE OF  
HYDROPONIC CRAFTSMEN. 

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, 
this transformational liquid helps elevate aromatic 

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  
more at www.reiziger.com

HOW TO  
GROW YOUR 
OWN.
With a little help from the  
Seed Bank of Holland.



Indeed, the world’s 
second most popular fruit 
has a long and storied 
history. And while its 
history is lengthy, its 
future may not be.”

Longtime contributor Phil McIntosh had an 
issue with his latest assignment, “A Brief 

History of Bananas,” (page 54).
“Have you ever tried to write a proper 

history of bananas, no matter how brief, in 
just 650 words? It’s not possible,” he wrote 
me in an email. It was driving him, you 
guessed it, bananas.

Indeed, the world’s second most popular fruit 
has a long and storied history. And while its 
history is lengthy, its future may not be.

As McIntosh notes in his article, “It is now 
thought that TR4 (Fusarium) is established 
in most Cavendish plantations, most 
recently in Central and South America. 
To make things worse, a number of other 
diseases caused by fungi, nematodes, and 
viruses are a serious threat.”

In short, bananas, speci�cally the Cavendish 
that we all know and are familiar with, are 
in serious jeopardy of going extinct. There 
are other strains, of course, but somehow that 
milkshake or banana split just wouldn’t be  
the same without the beloved Cavendish.

from the
EDITOR

Toby GormanTG

Fortunately, hydroponics may come to the 
rescue. Bananas actually take very well to 
hydroponics with higher growth rate and 
yields, and the amount of energy used to 
grow them is actually much less than in soil. 
Unlike most trees that take years to produce 
fruit, banana trees take nine to 10 months to 
produce fruit. Of course, dwar�ng is required 
as few people can accommodate a 20-foot  
tree in their house, but there are many  
dwarf varieties available.

We’ll provide more information on how  
to grow bananas hydroponically in an 
upcoming issue.

In the meantime, this issue includes some 
great how-to articles like Monica Mans�eld’s 
“Pruning Your Tomato Plants for Larger Fruit” 
on page 34 and Lynette Morgan’s biology 
refresher on how water and nutrients move 
through plants on page 44.

Flip to the back and you’ll �nd Phil McIntosh’s 
interesting “10 Facts on Pomegranates” on  
page 58, which we know he had a much easier 
time with than “A Brief History of Bananas.” 
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COHESION-TENSION MODEL

Featured Contributors

Contributors

The cohesion-tension model is the most widely accepted theory explaining the 
movement of water throughout a plant. This model demonstrates how the hydrogen 
bonding tendency of water is responsible for the successful vascular transportation  
of water from roots to leaves. This water movement is required for photosynthesis,  
cell growth, and a whole range of key biochemical processes. 
On a molecular level, water molecules form strong hydrogen bonds with other water 
molecules. This forms a lattice of bonded water molecules, which stick to each other 
and try to form a cohesive body. This creates what is often referred to as “surface 
tension.” This surface tension is responsible for the physical properties of water that 
allow for bubbles, water droplets, and capillary action.
In the case of the cohesion-tension mechanism, water within a plant forms  
bonded, pressurised columns from root to leaves. The transpiration from stomata 
that occurs during photosynthesis means upwards of 90 percent of a plant's water 
is constantly evaporating from the surface of the leaves of the plant. This creates a 
negative pressure at the leaves of the plant which then draws water up from the roots 
via the hydrogen bonded water column. This then results in water being drawn into 
the roots from the surrounding substrate. Transpiration itself powers the upward flow. 

Check out Dr. Lynette Morgan's article on page 44 for more information.

Monica Mansfield owned an  
indoor garden store for 5½ years  
before selling the business to 
start a seven-acre homestead 
with her husband, Owen. Monica 
is passionate about gardening, 
sustainable living, and holistic 
health. She writes about these topics 
and her homestead adventures on 
her blog, thenaturelifeproject.com.

Chris Bond’s research interests 
are with sustainable agriculture, 
biological pest control as well 
as alternative growing methods. 
He is a certified permaculture 
designer and certified nursery 
technician in Ohio and a certified 
nursery professional in New York, 
where he got his start in growing.
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CANNABOOST Accelerator

Size Does Matter

Get a 22% sellable increase in bud yield from your favourite fruiting and 
flowering plants in less flowering time. 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!



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

There can be several reasons for tomato plants 
�owering but then failing to produce fruit. One of 

the main ones with indoor or greenhouse growing is a 
lack of pollination. Tomatoes are self-fertile, however, 
they need some assistance for the pollen to be released 
inside the �ower. On a small scale this can be done by 
gently �icking or tapping the back of the stem behind 
each �ower truss, this causes the pollen to be released 
for pollination and subsequent fruit set. This process 
needs to be carried out every day to make sure all 
�owers are pollinated as they open. Often bees and 
insects may visit a greenhouse if they have easy access 
and carry out some pollination, but tomatoes, like many 
other commercial greenhouse crops, have �owers that 
are not very favourable to bees.

Another common reason for a lack of fruit or �ower/fruit 
drop is low light levels and/or high temperatures. High air 
temperatures, particularly high night temperatures and if 
combined with high humidity (which restricts the plant’s 
ability to cool itself via transpiration), result in pollen 
becoming non-viable, so even if pollen transfer occurs, fruit 
may not set and develop. Similarly, cool temperatures (below 
16°C) can also result in a lack of pollen viability and fruit set. 
Low light can be an issue with indoor cropping or during 
winter in greenhouses and often results in weak �owering 
and a lack of fruit set. With indoor growing, a combination 
of low light and warm growing conditions is particularly 
damaging for fruiting as the plant directs assimilate into 
new leaf and shoot growth rather than �owers and fruit. 

Q

a

My tomato plants are flowering but they’re not producing fruit. What’s the problem?’
— Jack E.

Tomatoes are a high-light crop requiring a daily integral 
of at least 22-24 mol m-2 d-1. A day length of 18 hours 
and a suitably high level of light can be used to obtain 
this, however, plant density also plays a role with how 
much light each plant intercepts. Tomatoes should 
be limited to two to three plants per square metre to 
make sure each receives suf�cient light. Overcrowding 
of large, tall plants (like tomatoes) is common where 
space is limited and is another major cause of a lack of 
fruit or undersized fruit development. Under low light 
such as in greenhouses in winter, fruit set can often be 
improved with use of CO2 enrichment up to 1,000ppm 
to help the plant produce enough assimilate for strong 
�owering and fruit development. Other less likely 
causes of a lack of fruit development after �owering 
are water stress, low EC, and nutrient imbalances — 
with hydroponics these are not often the cause of a lack 
of fruiting where such factors are easily controlled by 
the grower. EC levels for �owering tomatoes should be 
run at 28–35 and pH at 5.8. Oversaturation of the root 
zone (which leads to oxygen starvation of the roots) can 
sometimes lead to �ower drop in tomatoes, so keeping a 
check on the irrigation program and adjusting nutrient 
levels to plant size and growing conditions helps 
prevent this issue. 

Kind Regards,
Lynette Morgan, 
Suntec International Hydroponic Consultants

ask a
GROWER
by Dr. Lynette Morgan

Dr. Lynette Morgan holds a B. Hort. Tech. degree and a PhD in hydroponic greenhouse production from Massey 
University, New Zealand and is a partner in SUNTEC International Hydroponic Consultants. She has authored six 
hydroponic technical books.

LM
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5. Terpene Gold (1L)
6. pH Up (250ml)
7. pH Down (250ml)
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11 55

22 66

33 77

44 88

www.professorsnutrients.com.au

www.professorsnutrients.com.au

ORIGINAL GROWERS KIT   Faster and Larger Growth.  Perfect Results Every Time.

MINERAL BASED NUTRENTS AND ADDITIVES 100% ORGANIC BASED NUTRENTS AND ADDITIVES

ORGANIC GROWERS KIT   Better Flavours.  Organically Grown Produce.

Whether Your Seedings Have Just Sprouted, Or Your Garden Is Ready For Harvest — We’ve Got You Covered.    Designed For Both Indoor & Outdoor Gardening.    Suitable For Rockwool, Perlite, Vermiculite, Expanded Clay, Coco Fibre and Soil.
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Groundbreaking on  
Largest Indoor Vertical Farm

AeroFarms, a leader in indoor vertical farming, recently 
announced the groundbreaking of its second commercial 

indoor vertical farm in Danville-Pittsylvania County, VA. The  
136,000 square foot greenhouse is a next-generation Model 5 farm that 

will become the largest and most technically advanced in the world when it 
opens sometime during the second quarter of 2022. Strategically located near 

more than 1,000 food retailers in the region, the Danville farm will provide access to 
approximately 50 million people located within a day’s drive. Company officials expect to run 

through 26 crop rotations per year, producing a yield that’s up to 390 times greater than traditional 
field farming, while using up to 95 percent less water and zero pesticides. 

The farm features AeroFarms’ proprietary and cutting-edge agSTACK 
technology, creating a fully connected and digitally controlled farm that 

integrates hardware, automation, intelligent controls and sensors, machine 
learning, machine vision, supervisory control, and data acquisition (SCADA). 
— producebluebook.com

What is the Most Popular Fruit?
Fruit is popular around the world, and a good way to measure which 
fruits are the most consumed on the planet is to check out the harvested 
weight of each. Considering how versatile tomatoes are, it’s no surprise 
they top the list at 182 million metric tons per year. Fresh, sundried, 
marinated, juiced, canned — tomatoes are everywhere and the options 
are endless. Used for the most popular dishes in the world from 
making pizza and pasta sauces to ketchup for burgers and fries, it is 
also an integral ingredient to most salads, such as Greek or tomato and 
mozzarella. Next on the list are bananas, harvested to the tune of more 
than 115 million metric tons. India produces almost 30 million tons of 
bananas every year. Coming in third are watermelons, the heavyweight 
of the bunch. More than 104 million metric tons of watermelon gets 
harvested every year, with most coming out of China.
— worldatlas.com

Low Pesticide Residues in California’s Fruits and Veg
A recently released Department of Pesticide Regulation (DPR) report should ease 
concerns of California consumers unsure about pesticide residues in their fresh 
fruits and vegetables. The California Pesticide Residue Monitoring Program 
Report shows 96 percent of fresh-produce samples collected by DPR scientists 
in 2019 had either no detectable pesticide residues, or amounts below safety 
thresholds (“tolerances”) established by the U.S. Environmental Protection 
Agency. The findings are based on 3,274 samples of fruits and vegetables 
gathered throughout the year by DPR at nearly 500 different stores, 
distribution centres, and outdoor markets statewide. Samples are 
analysed at California Department of Food and Agriculture labs, which 
test for nearly 500 different types of pesticides and pesticide-breakdown 
products. In all, 137 samples (four percent) contained illegal residues, 
meaning they contained products prohibited from being used on certain 
crops, or had levels of otherwise allowable pesticides that exceeded EPA 
tolerances. The highest number of violations involved imported dragon 
fruit, followed by chayote fruit, and tomatillos.
— freshplaza.com

max
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THC®

POWERFUL PRO BIOTIC ROOT TONIC

ROOT ZONE ACTIVATOR & PROTECTOR
RELEASES LOCKED UP PHOSPHORUS (P)

RHIZO
BOOST®

THC® Australia 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!  THC® The Growing Benchmark™. www.exceldistributors.com.au - 03 94950083
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Greenhouse Material Costs Skyrocket
Thanks to the seemingly never-ending pandemic, greenhouse material costs 
are going through the roof. “For anything but iron ore, the prices are sky-high,” 
says Annie van der Riet, president of the Dutch horticultural organisation 
AVAG. The price of aluminium has increased by 50 percent compared to 
last year. The steel price has doubled and the same goes for sandwich 
panels and diffused horticultural glass. PVC is hard to come by and plastic 
supplies are low. And those who can still buy material have yet to get their 
hands on it. The raw-material craze has been going on for some time, 
van der Riet explains. “The origin lies in the corona crisis. Many sectors 
experienced a drop in demand as a result and factories responded 
by scaling back their capacity. Then, last summer, when the market 
started to pick up again, it turned out that there was too little 
capacity, and this is causing bizarre conditions to this day.”
— avag.nl

Speedy Robotic Apple Harvester Unleashed
With a labour shortage in the Australian fruit picking industry, a robotic 
harvester is just what the doctor ordered. Researchers at Australia’s 
Monash University Department of Mechanical and Aerospace 
Engineering created a robot that uses a mix of cameras and deep-
learning algorithms to scan the trees of an orchard and detect pieces 
of fruit, which requires it to process information on their shape, 
orientation, and the location of the stem-branch joint to minimise 
damage to the produce and the surrounding foliage. It can pick 
an apple every seven seconds. The robot grasps apples with a 
specially designed, pneumatically powered, soft gripper with 
four independently actuated fingers and suction system that 
grasps and extracts apples efficiently, while minimising damage to 
the fruit and the tree itself, says Dr Chao Chen, who led the research. 
The picker operates in all lighting and weather conditions, and can 
identify more than 90 percent of apples within the view of its camera.
— freshplaza.com

Canadian Research Buoys Cherry Market
Around 80 percent of the world’s cherry varieties were bred in a little-
known Canadian research centre in British Columbia’s Okanagan Valley. 
Its latest success, the Staccato, helped grow the industry by five times in 
just 13 years. The Staccato cherry variety is hardy, resists cracking and 
stores well, and is capable of lasting for weeks in chilly overseas shipping 
containers. Its trees are self-pollinating. Most importantly, Staccato is a 
late-season variety that ripens in early August, often eight weeks after 
cherries from Washington State, North America’s largest sweet cherry 
producer, are yanked from grocery shelves and markets around 
the world. That’s important because Washington currently leads 
the global market for exported cherries. But popular Washington 
cherries like Bing and Rainier ripen nearly a full month earlier, so 
by the time the Staccato cherries hit the supermarkets, they have 
virtually no competition, giving Canadian cherry producers a 
huge edge in the global cherry market.
— globeandmail.com
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COMMERCIAL QUALITY 
TRIMMING IN MINUTES THAT 
DOESN’T DESTROY 

TRICHOMES!

ULTRATRIMMER.COM  |  855-MY-TRIMMER (855-698-7466) OR 541-889-5115

INTRODUCING THE INDUSTRIAL PROCESSOR:
Doesn’t destroy trichomes

Can trim 12-18 lbs per hour
Faster than any other trimmers

Aircraft grade aluminum
Food grade stainless steel

1 Year manufacturers warranty on the motor
LIFETIME warranty on all other parts

IF YOU DON’T CUT50-75%PRODUCTION TIME WITHOUT DESTROYINGTRICHOMES!



 4 | Reiziger  
Expanded Clay

  Reiziger Expanded Clay is 
the perfect starting point 
for magnificent gardens. 
It provides excellent root 
support and drainage as well 
as vigorous root growth. It 
helps hydroponic craftsmen 
grow big healthy plants, 
fruits, and vegetables. 
Reiziger Expanded Clay is 
inert, pH neutral, and does 
not contain any nutrient 
value. Ideal for recirculating 
hydroponic systems, Reiziger 
Expanded Clay’s smart 
Aqualock formula helps 
absorb more water and 
protects against over and 
under-watering. Reiziger 
guarantees the expanded 
clay substrate meets the 
highest chemical and 
physical standards and is free 
from weeds and pathogens.

 1 |  Karbo Boost
  Karbo Boost is a powdered 

supplement that delivers 
multiple sources of 
naturally occurring 
carbohydrates to ensure 
plants are getting an 
added clean source 
of energy to support 
heavy fruiting. An added 
source of carbohydrates 
is important during the 
flowering stage to ensure 
microbes can help your 
plants uptake the nutrients 
they need to produce a 
healthy and aromatic crop. 
Healthy microbial life in  
the rhizosphere not only 
helps mobilise nutrients, 
but it also benefits water 
and oxygen absorption  
in the root zone.

 2 | Fohse A3i 1500  
LED Grow Light

  As the flagship fixture from 
upstart lighting company 
Fohse, the A3i currently 
holds the title for the 
market’s most powerful 
and efficient grow light 
with a balanced spectrum. 
Delivering a whopping 
PPF of 4,529 umol/s at 
an efficacy ranging from 
3.0-3.3 umol/J (depending 
on setting selection), the 
A3i is a perfect match for 
licensed cultivators with 
optimised canopy space 
seeking an edge to raise 
their productivity potential. 
Every A3i is custom-made 
to order and features  
three spectrums, an  
IP67 durability rating,  
and an LED touchscreen 
wall controller for  
system-wide adjustments.

 3 |  GreenBroz  
Precision Sorter

  Take control of your size-
sorting without sacrificing 
product quality. Our 
Precision Sorter lets you 
process 40.8 kilograms/
hr (90 lbs on average) 
into user-defined sizes. 
Sort out shake and smalls 
to pre-rolls or extracts, 
mids to small packs, and 
save your largest buds for 
your high-value products 
and display jars. Or 
customise your sizing to 
whatever end-products 
your operation is looking 
to produce. The Precision 
Sorter is the industry’s 
first, most affordable, and 
adjustable purpose-built 
sorting solution.

good
TO GROW
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 7 | HortiRawK
  HortiRawK is a one-of-a-kind 

flowering additive with a 
specially formulated blend 
of potassium that can be 
used separately from your 
regular feeding program. 
It is designed to maximise 
mass and bulk flowers 
during the bloom stage. 
Plants lacking in potassium 
during the later stages of 
bloom will produce airy 
and loose flowers. With a 
0-0-62 straight potassium 
formula, HortiRawK ensures 
maximum weight out of 
your flowers at harvest. 
Potassium is responsible for 
sugar production and the 
plant’s ability to store the 
energy needed for flower 
development. Look for it 
through Growhard Australia.

 8 |  Rhizo Boost
  THC Australia has 

developed a unique and 
exclusive horticultural 
additive formula that will 
increase your quality and 
quantity while saving 
money at the same time. 
This bio-organic super 
liquid will ferment its own 
variety of enzymes that 
break down nutrients and 
deliver them direct to the 
plant where it’s needed 
the most, eliminating 
the need for continuous 
use of expansive enzyme 
additives. Rhizo Boost 
unlocks insoluble 
phosphorus, which is 
normally frozen within 
soil and substrate 
ions, increasing yields 
significantly. It works in 
hydro, coco, or soil.

 5 | 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.

 6 |  Fluence RAZR 
Modular System

  Fluence introduces  
the RAZR MODULAR 
SYSTEM. The new RAZR 
delivers market-leading 
efficacy in broad white 
light for vertical farms. 
This precise and versatile 
system can be installed on 
any type of vertical rack. 
It’s a great solution for  
low-light-level indoor 
crops and is equipped 
with dimming capabilities, 
giving growers complete 
control over light intensity. 
RAZR features easy 
mounting options with 
simple and quick installation 
along with an average  
PPFD up to 375 µmol/m2/s 
with the RAZR4.

6

7
8

5

good
TO GROW
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Since emerging onto the indoor growing scene, LED lights have come 
a long way. Chris Bond explores how LEDs have changed over the past  
10 years and what the future looks like for these energy-saving grow lights.

by Chris Bond

L
ight emitting diode (LED) technology used in arti�cial 
lighting for plant growth was once the purview of 

researchers and experimentation by professionals. Its devel-
opment held great promise for more ef�cient and cost-effective 
lighting solutions for indoor growing. It has only been in 
recent years, however, that these advances have trickled down 
into the realm of the home grower, hobbyist, or even smaller 
commercial grower. 

All along, growers of all sizes who were in the know have 
wanted LED technology to become the go-to solution for grow 
lights. LEDs last longer than more traditional types of grow 
lights and they are far more ef�cient at converting energy to 
light. High pressure sodium (HPS), metal halide, and ceramic 
metal halide lights (which had all been the industry stan-
dards for grow lighting until LEDs came on the market) burn 
hotter than LEDs, which poses risks to crop quality and health. 
These more traditional grow light options are generally less 
durable than LEDs and by and large cannot be customised in 
the ways LEDs are being produced to be. LEDs were a game 
changer for these features. Until the last few years, though, 
they were largely cost-prohibitive for the average grower and 
even commercial ones or, at the very least, they were just not 
an economical lighting source for growing plants. 

Fast-forward to today and LEDs are holding their own and 
gaining many converts. They continue to get more and more 
ef�cient, customisable, and even more cost effective. Most 
experts believe LEDs will take over and eventually dominate 
the world of indoor horticulture. The reasons are many and 
varied but they can be reduced primarily to two main factors: 
better technology and lower costs. 

LED Technology and Advances
LEDs are a great �t for plant growing operations because their 
features are suitable for most growing applications. They are 
small, durable, long lasting, and cool burning. LEDs are also 
highly ef�cient in converting energy to light. They were not, 
however, initially developed as grow lights for plants. 

LED technology traces its origins back to the late 1920s. It 
did not really become a viable technology for general use 
until research in the 1960s, but no one was looking at them 
for their horticultural potential. Their application to the world 
of grow lighting was �rst looked at by none other than NASA 

in the 1990s as they were develop-
ing best practices and viable options 
for plant-growing systems as they 
contemplated future bases on the 
moon and distant planets, as well 
as for astronauts being able to grow 
their own food on long-term voyages. 
At that time, however, only red LEDs 
were available. Until the addition of 
blue LEDs on the market, they were not 
ready to be viable for grow lighting. 

LED technology advancement continues 
to allow for the use of several different 
colours beyond just blue and red to assist 
in plant growth and development. Unlike 
with most traditional grow lights, 
growers can select colours now that 
correspond with various stages 
of plant growth and respond to 
different species of plants’ 
need for various parts of the 
visible light spectrum. LED 
lighting can be selected (or in some 
cases programmed) to provide light 
from the white or blue side of the 
spectrum for earlier development 
stages and the transition to the red 
side of the spectrum for maturing plants.

Other advances in technology in recent years 
have to do with variable spectral output. This 
variability can be in response to such conditions 
as where the LEDs are located within the plant’s 
canopy or even where a light is in relation to other 
grow lights in a growroom or greenhouse and 
their respective outputs. Arguably more impressive 
is the emerging ability for LED �xtures to respond 
to such location-bound situations as latitude. For 
example, LED light technology has advanced so it is 
possible to �ne-tune a �xture’s output in response to 
the reachable solar radiation based on its position 
on the globe. They can also be designed based on a 
region’s power grid to emit the appropriate amount 
of light based on power consumption.

10 YEARS LATER:

CHANGES IN LED  
LIGHTING FOR  
PLANT GROWTH
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”Most experts believe LEDs will take over and  
eventually dominate the world of indoor horticulture.“
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While all of these advancements are impressive, LEDs 
continue to make strides in more simple ways too. LED 
�xtures are becoming more waterproof, which of course 
makes them safer to use around irrigation systems than 
traditional grow light options or even older LED models. 
Their housing is constantly being upgraded and improved 
upon to be able to withstand the variable climatic conditions 
found in greenhouses and growrooms. One of the greatest 
improvements in LEDs over the last decade appeals to 
almost all growers universally: the drastic reduction in cost.

LED Lighting Costs
As LEDs increasingly continue their path to become the 
most popular grow light option on the market, their costs, 
fortunately, continue to decrease. Besides the concept 
of economy of scale, one of the single biggest reasons 
for this is the cost of producing the semiconductor chips 
used in the manufacturing of LED lights has decreased by 
approximately one-millionth of their original cost since the 
mid-1950s. They are now made for just a few cents per piece. 

Bans by major global economies on incandescent lighting 
by the U.S., E.U., and China has in no small part also 
helped the development of cheaper LED technology. For 
example, from 2008 to 2016 the cost of a single LED light 
bulb for home lighting dropped 90 percent because of the 
proliferation of LED technology and the encouragement of 
its further development all over the world. This reduction 
in price is likely to continue as more countries encourage 
the development and use of LED technology for their 
environmental bene�ts. LEDs as compared to more 
traditional lighting sources (grow lights and otherwise) 
reduce overall energy consumption which means less 
greenhouse gas emitted in the production of electricity to 
run them. This also leads to lower CO2 emissions and, less 
importantly, but a real issue in some places, LEDs help to 
reduce light pollution.

LEDs were once something that only folks with a high 
amount of disposable income or institutions that could 
obtain grant funding could afford. Costs of LED �xtures and 
accessories have reduced signi�cantly to the point where 
they can now �t into almost any budget of any size. This 
corresponds with the principle of Haitz’s law. According to 
Haitz’s law, every decade sees a tenfold decrease in the cost 
per unit of useful light emitted per each waveband, while 
the amount of light emanated from each LED increases 
twentyfold. Continued reductions in costs are likely, but 
there are also other future bene�ts to look forward to.

Future of LEDs 
The future of horticultural lighting going forward is owned by 
LEDs. No longer a novelty or research tool, they are �nding 
their way into the mainstream. Even with how far they have 
come over the last 10 years, there is still much farther for them 
to go. There are still applications or situations where they 
might not make the most sense for all growers.

For growers that do not grow year-round, or have fallow 
periods in their growrooms, LEDs may not be the best bet. The 
value in LEDs is realised when they are used often. The more 
hours LEDs operate, the quicker the ROI in electricity savings 
and maintenance costs. In growrooms and greenhouses where 
the lighting must be hung high, more traditional types of 
lighting may be more appropriate as well. LEDs are, however, 
proving to be the most ef�cient and effective choice in vertical 
farming applications where they are taking a centre role.

As the trend of vertical and indoor farming continues to 
gain popularity, so does the use of LED lighting in those 
environments. Vertical farming is gaining traction and 
attention as it allows for the high-density production of 
food and plants in and on multiple layers. As this technique 
continues to evolve, so does the technology and 
applications of LED lighting to accommodate this 
newer growing practice. Advances 
in smart technologies, sensors, and 
cloud-based operations are being 
utilised with LED grow lights  
in ways not previously  
thought possible. 

With the help of embedded 
software and cameras, some 
LED systems can detect early 
onset symptoms of pest and 
disease issues. Utilising 
algorithms, these lighting 
systems can communicate 
remotely in any number of 
ways. Other LED systems are 
smart enough that they can 
�uctuate their output based on 
real-time lighting conditions, 
considering the different growth 
stages of plants, and their need 
for various spectra of light at each 
respective stage of development. 

”The more hours 
LEDs operate, the 
quicker the ROI 
in electricity 
savings and 
maintenance 
costs.“ 

It is highly likely LED 
technology will continue on its current 
trajectory of becoming more precise, 
more programmable, more targeted 
in its output, and more cost effective. 
If the past 10 years of advancements 
are any sign of the next 10, then we 
will continue to be amazed at just 
what LED lighting means not only for 
the grow lighting industry, but the 
horticultural industry as a whole. 
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by Monica Mansfield

      Training and Pruning 

TOMATOES
for BIGGER Fruit
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With a little help, your tomato plants can produce 
larger, healthier, pest- and disease-free fruits.

There’s nothing quite like a ripe, sun-warmed tomato right off 
the vine. It’s an iconic part of summer. There are more than 

10,000 varieties of tomatoes for you to try and you will only ever 
experience them by growing them yourself. They come in the entire 
rainbow of colours: red, pink, orange, yellow, purple, black, green, 
and white. Some are large and beefy, while others are small and 
bite-sized. Some are grown for fresh eating while others are best 
for sauces and preserving, which means your tomato harvest can 
bless you all year.  

It is not mandatory to prune tomato plants but if you want to 
make the most of your harvest, training and pruning them will give 
you larger, healthier fruit and prevent pests and diseases. There 
are multiple methods for training tomatoes, and different types 
of tomatoes need to be pruned and trained differently. Read on to 
learn how to get your best tomato harvest yet.

Determinate vs. Indeterminate Tomatoes
Tomatoes fall into two main 
categories: determinate and 
indeterminate, and each type 
should be trained differently. 
Determinate tomatoes are shorter, 
bushier plants that tend to produce 
most of their fruit at the same 
time. Some of the most notable 
determinate varieties include 
Roma, Celebrity, Bella Rosa, Patio, 
and Better Bush. Determinate 
tomatoes are usually between  
1-1.5 metres tall and do well both 

in the ground and in containers. If you prune determinate tomatoes 
too much, you will reduce your harvest. Lightly thinning them, 
however, can improve air �ow and allow more sunlight to reach 
your plant, which improves their overall health.

Indeterminate tomatoes are vining and produce fruit throughout 
the season. They can grow up to 3.5 metres tall and tend to be 
proli�c. Although you can let them sprawl on the ground, you’ll 
prevent disease issues by training them up off the ground and 
pruning them. Pruning excess vegetative growth will allow 
indeterminate tomatoes to focus their energy on growing fruit 
instead of leaves and results in fewer, but larger, tomatoes. 
Some of the most loved indeterminate varieties include Big Boy, 
Early Girl, San Marzano, Supersweet 100, and Yellow Pear. Most 
heirloom tomatoes are indeterminate.

Training
The biggest bene�t of staking 
your tomato plants is preventing 
pests and disease. When tomatoes 
lie on the ground, they come into 
contact with harmful fungi and 
offer themselves up as a ready-to-
eat buffet for harmful insects that 
live in the soil. Training also makes 
harvesting easier and makes better 
use of precious garden space.

There are many types of training 
techniques, including one stake, two 
stakes, Florida weave, and caging.  

Whichever method you choose, be sure your supplies are strong 
and durable enough to support your tomatoes until the end of 
the season. Tomatoes can become so large and heavy that one 
windstorm will knock them over if their support isn’t strong enough.
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The Florida Weave technique is another effective 
option for training tomatoes. With this method, 

plant your tomatoes in a row and place a 
metal T-post on either side of the row, with a 

third post in the middle of the row. Tie durable 
string to one of the end T-posts about �ve centimetres 

from the ground and weave it in and out between each 
tomato plant. Be sure to wrap the middle T-post for extra 
support, and then tie it to the T-post at the other end of the 
row, making sure to keep the string tight. Repeat this every 
2.5 to �ve centimetres up the stakes until the woven string 
reaches above the tomato plants. As your plants grow more, 
you can train them by placing them in the next weave.

Pruning
Determinate and 
indeterminate tomato plants 
need to be pruned differently. 
Determinate tomatoes only 
need to be thinned a little 
bit to allow for more air and 
sunlight to reach the plant. 
Indeterminate tomatoes, on 
the other hand, bene�t from 
pruning more of the suckers, 
which allows them to focus 
their energy better.  

When pruning both types 
of tomatoes, the �rst thing you want to do is trim up the 
lower 15-30 cm of leaves so there aren’t any touching the 
soil. Sunlight won’t reach these leaves anyway, so they 
end up being a drain on the plant’s energy. Removing these 
leaves also reduces the risk of soil splashing up on your 
plant when it’s raining or you’re watering, which can lead to 
bacterial and fungal issues.

For determinate varieties, 
your next step will be to thin 
all the leaves just enough to let 
some air and light through, but 
avoid removing suckers or you 
will reduce your harvest. You 
may need to thin your plants a 
bit throughout the season, but 
other than that you’re done.

For indeterminate varieties, 
you’ll focus on removing some  
of the suckers from your plants. 
Suckers are a smaller stem 
that grows at a 45-degree 

angle between the main trunk and leaves on your plant. Be 
sure to remove them when they are small, about 5-10 cm long. 
If you remove them when they are much larger, you’ll have 
wasted the plant’s energy and the open wounds are larger 
and more susceptible to disease.

In northern regions, you can remove all the suckers and 
let your plants focus more of their energy on growing 
tomatoes. In warmer regions, it is common to practice what 
is known as Missouri pruning by pinching the lea�ets off 
the end of each sucker, only leaving two of the base lea�ets 
in place. As the leaves grow, they will shield your tomatoes 
and prevent sunscald.

Training and pruning your tomato plants can help you grow 
larger, healthier tomatoes. By following a few simple guide-
lines, you can grow your most epic tomato harvest yet! 

Using one stake to train your tomatoes is a technique 
best used on bushy determinate varieties, since vining 
indeterminate varieties tend to need more support. Metal 
T-posts work well for this method because they are so strong 
and durable, but you can also use stakes made out of wood, 
plastic, or bamboo.  

To train your plants on one stake, insert the stake 15-30 
centimetres into the ground within 1.5-5 cm of the plant’s base. 
Once your plant reaches about 25-30 cm in height, loosely tie 
the stem to the stake using garden twine, twistie ties, or a 
strip of cloth. As your tomato grows, continue to tie the stem 
to the stake about every eight inches or so. If you want added 
support, you can implement a two-stake system by placing a 
stake on either side of the plant and securing the plant in the 
same way as you do in a one-stake system.  

I will also add stakes as the plant grows, if necessary. 
Bamboo stakes work well for this and can be used to open up 
the canopy to let more sunlight reach the plant. Adding extra 
bamboo stakes is especially useful with vining tomatoes to 
keep vines up off the ground as they spread out.

Cages also work well for 
training tomato plants. Cone-
shaped wire cages can be 
found at most garden centers. 
They tend to work well until 
the plants get very large, at 
which point they may start 
to tip over. To prevent this, 
you can purchase extra large 
cages or make your own cages 
out of wire fencing. Wrap 
galvanised livestock fencing 
with 10-15 cm woven squares 
around your tomato plant and 

secure your cage with a stake or landscape fabric staples. 
This should support your tomato until the end of the season. 
You can also build a cage out of wood, in either a square or 
triangle shape, or in a trellis design.

“It is not  
mandatory  
to prune tomato  
plants but if  
you want to make  
the most of your  
harvest, training  
and pruning them  
will give you larger, healthier fruit  
and prevent pests and diseases.”
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POWER
FLOWER
WHEN TO APPLY FLOWER-BOOSTING ELEMENTS

The bloom phase is an 
important stage for your 

plants to reach their 
potential. The nutrients 

you give them at this  
key time can make or 

break your garden.

by Chris Bond
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Bloom-boosting fertilisers 
come in various forms.  
It is important to know 
the differences as they 
do not all start working 
and releasing nutrients 
at the same time. There 
are chemical and organic 
forms, granular and liquid 
forms, and water-soluble 
and non-soluble forms. 
Organic fertilisers are 
formulated using only 
animal, plant, or mineral 
elements and are the only 
kind of fertiliser allowed for 
certi�ed organic gardening. 
Chemical fertilisers can be 

petroleum-based or any formulation of elements that include 
any man-made derivation of elements. Granular forms can 
be either water soluble or not and will take longer to break 
down than liquid forms of fertiliser.

Often, organic fertilisers are not water soluble. They are 
broken down and activated by microbial action in the soil 
which then releases the nutrient package. They take longer 
to work than most chemical fertilisers, but often all their 
payload is utilised. Chemical and water-soluble fertilisers 
tend to work quickly, but any unused nutrients are leached 
out or otherwise wasted. Any of these forms can work when 
applied at the recommended times.

A word of caution should be noted here in regard to fertilisers 
designed to aid in blooms. If they are not given to plants 
at the right time when needed, the plants will not use all 
of the phosphorus and potassium and they can run off or 
leach out and end up in waterways. A condition known as 
eutrophication can be created when too much phosphorus 
is introduced to aquatic environments. This causes algae to 
bloom which increases bacteria production, which removes 
oxygen from the water, which in turn is detrimental to �sh 
and other aquatic species. Environmental harm from excess 
phosphorus is not limited to waterways though. In �eld and 
garden soils, too much phosphorus can prevent the growth of 
bene�cial mycorrhizal fungi. This means it is critical to not 
over fertilise with bloom boosters or to not use them at times 
when your plants cannot fully utilise their full values. 

Few things in the garden are so rewarding as lush, colourful 
�owers. While some soils and growing mediums have 

ample nutrients to make this plant performance happen 
all on its own, many lack just the right combination that 
allow your plants to live up to their full botanical potential. 
Knowing some basics about what fertilisers to use and when 
to use them will help ensure you give your plants just what 
they need at the right time to enjoy their beauty to its fullest.

FLOWERING BASICS
All plants need some combination of nutrients and minerals 
to achieve their biological destiny. They need them all in 
proportionate ratios as well. It is entirely possible (and fairly 
common) to have almost all of what your plant needs but be 
just shy of the right amount of one element that seems to keep 
your plants from peaking. For example, you may have a lush, 
bright-green, full, thriving �owering plant that never seems 
to actually �ower. This could be because it is getting copious 
amounts of nitrogen which the leaves just love, but this high 
level of nitrogen is impeding your plant’s ability to form �ower 
buds. While nitrogen is critical for your plant’s production of 
chlorophyll, other elements like potassium are also needed 
and help regulate various other metabolic processes in the 
plant, including bud and �ower development. 

For those needing a quick refresher from middle school 
biology, photosynthesis is the process plants use to make 
their own food. Without this process, most plants could not 
have what they need to �ower. Nitrogen is needed to make 
chlorophyll, promote leaf and stem growth, as well as fruit 
and seed growth. Phosphorus, the element most closely 
associated with blooms, supports the �ow of energy and 
nutrients throughout the plant to help with root development 
and �owering. Potassium is helpful for overall metabolic 
processes and is also needed for fruit and seed development. 
It is important to note when there is not enough nitrogen in 
the soil, plants struggle to get enough phosphorus, even if it 
is present in suf�cient quantities. 

TYPES OF FERTILISERS  
FOR BLOOMS
Many commercially 
available fertilisers are 
“complete” fertilisers, 
meaning they contain 
some ratio of the 
main nutrients (the 
macronutrients) all plants 
need to thrive. In the 
typical three-number 
system (e.g. 10-6-4 or 
24-8-16) each number 
represents the percent 
of nutrients in each 
bag or container. They 

always appear in the order of nitrogen (N), phosphorus (P), 
and potassium (K). A proper ratio of each for the type of 
�owering plant you have is critical to obtaining the ultimate 
blooms on your plants. Fertilisers marketed speci�cally 
for �owering plants tend to have higher amounts of the 
middle number, phosphorus (P). Blooming plants need 
lots of phosphorus to nourish their blooms and keep them 
blooming. If they do not receive enough P during this time, 
they will cease to bloom. 

ALL PLANTS NEED SOME 
COMBINATION OF NUTRIENTS  

AND MINERALS TO ACHIEVE THEIR 
BIOLOGICAL DESTINY. THEY NEED THEM ALL 

IN PROPORTIONATE RATIOS AS WELL.”“
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WHEN TO FERTILISE FOR BLOOMS
Not all �owers are created equal. Some are right out there for 
all to see, big and bold; others are much harder to discern. 
Some seem to open right while away others take their sweet 
time. Regardless of what �owering plant you have, applying 
�ower-supporting nutrients at the right time will help you to 
achieve gorgeous blooms. At the �rst sign of bud development, 
it’s a good idea to give your plants a boost of nutrition. It should 
contain appropriate amounts of phosphorus to assist in this 
stressful time for the plant and to ensure metabolic functions 
continue properly throughout your plant’s vascular system. 

Precise timing of applications will depend on your region, 
but in general the following timelines are applicable to 
achieve optimal blooms:  

REGARDLESS OF WHAT 
FLOWERING PLANT YOU HAVE, 

APPLYING FLOWER-SUPPORTING  
NUTRIENTS AT THE RIGHT TIME WILL HELP YOU 

TO ACHIEVE GORGEOUS BLOOMS.”“

 FLOWERING BULBS — Spring blooming — feed at 
recommended amounts during planting in the fall 
and again at the �rst sign of emergence in the spring.

 SUMMER BLOOMING — feed at recommended 
rates at planting time. For bulbs in their second 
and subsequent years, feed once growth begins in 
the spring. Feed again once bulbs have ended their 
blooming cycle. For bulbs with summer-long blooming 
periods like dahlias, cannas, and Asiatic lilies, give 
them another dose of bloom-boosting fertiliser around 
the middle of July.  

 ANNUALS — Apply nutrients at the time of bed or pot 
preparations. Give annuals another dose in another six 
to eight weeks. If you have annuals that bloom into the 
fall, an additional dose of bloom-boosting fertiliser can 
be given in mid to late August.

 PERENNIALS — For new plantings of �owering 
perennials (�owering grasses too), apply just like for 

annuals, at the time of bed preparation. Another 
dose can be given six to eight weeks later. Unlike 
annuals, perennials need a resting period, so do 
not fertilise after early summer. For established 

plantings, apply the �rst dose in the spring when 
new growth appears and then again 

about two months later, a second 
application of bloom-supporting 

nutrients should be applied. 

“
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fruit development. Before adding any amount of any type of 
fertiliser, for �owers or otherwise, it is important to have a soil 
test done to know what your current nutrient levels are.

 
Soil testing is not dif�cult or expensive. Most garden and 
home centres offer relatively inexpensive DIY kits to test 
your soil or planting media. Thousands of videos online will 
show you how to do it if you are unsure. If you do not want to 
do it yourself, sending a sample to a lab is equally easy and 

still not that expensive, 
depending on the types 
of testing performed. 
Your local or regional 
cooperative extension 
or state testing lab can 
perform this analysis 
for you so you will know 
whether or not your soil 
or growing medium has 
the right elements needed 
for optimum blooms to 
begin with. Only then 
will you have the basis of 
information needed  
to decide if you should 
add any additional 
nutrients or fertilisers to 
help get the blooms of 
your dreams. 

 ROSES — Like perennials, roses should not be 
fertilised at all after early summer. Any nutrients 
given after this point could encourage new growth that 
will not survive the colder months. Nutrients should, 
however, be given in succession about every four to 
�ve weeks between late November and early February. 

 WILDFLOWERS AND FLOWERING SHRUBS —  
In the absence of species-speci�c nutrient 
recommendations, a bloom-encouraging fertiliser can 
be applied once new growth appears in the spring. 

 INDOOR FLOWERING PLANTS — During the 
blooming period, feed can be given to houseplants 
every two weeks. When not in bloom, you can  
give them half of the recommended rate throughout 
the year every other week to once per month. 
This can encourage additional blooms without 
overfeeding the plants.

SOIL TESTING AND OTHER CONSIDERATIONS
Remember that too much of anything, even a good thing 
(including pure water), can be toxic. Giving your plants 
just the right amount of needed nutrients at the right time 
will pay dividends in the form of beautiful blossoms. 
Giving them too much will thwart your best efforts. They 
need the right amount of each nutrient to perform each 
function of their life cycle. Besides blooming, this includes 
root, stem, and leaf development as well as seed and 
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Rick Simpson is one of the most well-known 
advocates for raising awareness about the 
healing properties of medical marijuana.  
In 2018 Rick suffered a debilitating stroke. 

It has been a very challenging time for Rick 
and his wife (and caregiver) Danijela. They 
need community support to help pay for Rick’s 
medical expenses from the last two and a half 
years... and those which are still on the horizon.

Support Rick by purchasing one of his books at simpsonramadur.com   
Or make a donation in support of Rick at: 
gofundme.com/f/support-rick-simpson

Follow Rick’s story on our social networks:

RICK
SIMPSON
NEEDS OUR HELP!
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Multi-level greenhouse system producing strawberries and lettuce.
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P lant growth is dependent on two vital processes: the 
uptake and movement of water and nutrients from roots to 

shoots and the manufacture of sugars via photosynthesis in the 
foliage. However, it’s the plant’s internal pipes and plumbing 
that get these essential raw materials to where they are needed 
for growth. While we have a metabolically active pump in the 
form of a heart to pump blood around a circulatory system, 
plants require a different system to conduct water and the 
compounds it carries around a vascular system. 

Hydroponic systems cater to a plant’s thirst for water more 
effectively than most soils, provided the physical structure of 
the growing substrate is optimal and irrigation well managed. 
This is one of the main advantages of hydroponics, as a 
plentiful water supply that can meet plant requirements 

Water and Nutrient Uptake
PIPES AND PLUMBING:

Understanding a plant’s vascular system and what makes it  
healthy and efficient can go a long way to achieving better yields.in Plants

by Dr. Lynette Morgan
under stressful conditions of warm temperatures and low 
humidity signi�cantly improves growth and yields. Much 
of the water uptake by hydroponic plants is lost through 
stomata in the process of transpiration, with only around �ve 
percent of all water ending up incorporated into plant tissue.  
This can mean a large, mature plant under conditions of high 
evaporative demand can require in excess of a gallon of water 
per day, and in some cases transport this through many feet of 
stem up to the growing points and canopy.

The driving mechanism of water transport inside plant 
vessels is called the cohesion-tension mechanism and this 
relies on the forces generated by hydrogen bonding that 
makes water stick to itself. Hydrogen bonds and the cohesion 
created between water molecules allow water columns from 
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leaves to roots to exist under substantial tension and this is 
what permits water movement inside the plant without any 
active pumping mechanism. The tension in this column is 
created by a negative pressure generated by evaporation 
of water from the foliage (i.e. transpiration). As water is lost 
from the leaves, surface tension pulls up water molecules 
to replace those lost and the force is transmitted along the 
continuous water column down to the roots where water is 
drawn in from the growing substrate. Since water is required 
for photosynthesis, cell growth and expansion, and a whole 
range of biochemical reactions, maintenance, and movement 
of this water column inside the plant is a vital process. While 
this may seem like an automatic mechanism, factors that 
drive or restrict transpiration directly in�uence water uptake 
and the delivery of the compounds and nutrients it carries. 
Transpiration is essential for water uptake and plant growth 
and this is a process we have some control over. Growers 
have long known the bene�cial effects of transpiration in 
allowing the plant to cool itself, thus keeping stomata open 
for CO2 absorption to keep photosynthesis ticking over. 

Above: Healthy, metabolically active root cells are required for 
both maximum water and nutrient uptake.
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However, transpiration is also essential for several other factors 
like maintaining plant turgor and allowing calcium, which 
moves in the transpirational stream, to be deposited in new 
cells thus preventing certain physiological disorders such as tip 
burn and blossom-end rot. By manipulating the plant’s growing 
environment via heating, cooling, humidity control, and the rate 
of air �ow, we directly drive transpiration and the movement of 
water up from roots to leaves inside the xylem vessels. When 

transpiration is not 
occurring or is very 
limited, osmotic 
pressure can regulate 
some movement of 
water into root cells; 
this is commonly seen 
as root pressure and 
may cause guttation 
(formation of water 

droplets on the leaf margins) under certain conditions. Root 
pressure is usually not seen in rapidly transpiring leaves. Factors 
that can reduce water uptake and movement within plants 
include those that may damage the xylem vessels or root cells 
through which water travels. These are typically pathogens such 
as Pythium, Fusarium, bacterial wilt, and many others that not 
only damage and destroy root cells, but also the vascular tissue 
within the plant that forms the transport system. Other conditions 
such as drought and freezing can cause a break or gas bubble in 
the water column; in severe cases this limits photosynthesis and if 
prolonged can result in permanent wilting and death. 

Nutrient Uptake and Movement
Nutrient movement through plants begins with ions being 
dissolved in the water surrounding the root system. From there 
root hairs take in these solutes through the tracheids and vessel 
elements of the vascular system (xylem vessels) and transport 
these long-distance upwards to where they are released inside 
the leaf or fruit tissue. Nutrient uptake can be carried out in two 
different ways: those being active and passive absorption. Active 
absorption of nutrient ions requires an energy source; ions move 
from the outer space of root cells into the inner space against a 
concentration gradient. The energy required for this is obtained 
from cell metabolism and stored as ATP. Passive absorption is 
where nutrient ions �ow without any direct energy requirements. 
This is diffusion or movement across a membrane from a side of 
higher concentration (the soil water solution) to a side of lower 
concentration (inside the root cells).

Nutrient uptake via the root system and movement through 
plant pathways is also dependant on several other factors — 
oxygen is required for the high rates of root cell respiration 
that can occur under warm growing conditions, generating the 
energy for active absorption of nutrient ions. pH conditions in 
the root zone determine availability of certain ions for uptake 
and water stress or high EC can severely restrict the uptake of 
some elements. Temperature plays a role in nutrient uptake 
and this can differ considerably with plant species. Nutrient 
interactions can play a role in availability for uptake of certain 
ions and competition for uptake can occur to the point where 
de�ciencies are induced. Another factor that can play a role in 
nutrient uptake and movement are symbiotic associations with 
microorganisms. While these have long been considered to be 
largely soil-based interactions, there is strong evidence that such 
bene�cial partnerships are important for soilless crops as well. It 
is possible that up to 80 percent of all plants establish some type 
of mycorrhizal symbiosis that assists with nutrient uptake. 

The driving mechanism  
of water transport  
inside plant vessels is  
called the cohesion- 
tension mechanism.”

“

Top: The cohesion-tension mechanism allows a continuous column of water to be moved from roots to shoots, sometimes through many feet of stem. 
Centre: Some nutrients such as potassium can be scavenged from older tissue and moved to newer growth, resulting in deficiency symptoms.  
Bottom: Restrictions in water uptake and movement inside plants can result in wilting, physiological disorders, and plant death.
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Mycorrhizae are fungi of several different classes which have 
various methods of colonising plant root cells and assisting with 
nutrient movement into roots. One of the most common of these 
are arbuscular mycorrhizal fungi (AMF), which penetrate the 
epidermis of the plant root and extend hyphae into the growing 
substrate thus increasing the roots absorptive surface area. 
Microorganisms of various other species are also likely to play 
a role in nutrient absorption, which is not to be overlooked in 
hydroponic systems despite the plentiful nature of elements 
supplied via a complete and balanced nutrient solution.

Inside the plant, some nutrients may also be scavenged and 
remobilised from older tissues (such as the lower leaves) to 
other parts where they are needed for growth and development. 
Only some nutrient elements can be mobilised, these being N, 
P, K, Mg, Cl, Zn, Mo, and in situations where this is occurring 
de�ciency symptoms will be seen on the older foliage �rst. Under 
hydroponic production with a plentiful supply of ions, nutrient 
mobilisation from old to young tissue may not seem like it would 
be required, however, competition between some elements and 
factors that might restrict uptake in the root zone do occur. The 
most commonly seen of these are induced magnesium de�ciency 
on older tomato leaves caused by high uptake rates of potassium 
in the root zone. Inside the plant, nutrients move both within the 
xylem and phloem vessels, with N, P, and K being phloem mobile, 
while Ca only moves within the xylem vessels carried within the 
transpirational �ow.

Summary for Growers
To maximise water and nutrient uptake and ef�cient 
transportation within a hydroponic plant there are two main 
zones that need to be controlled. Firstly, the root zone, where 
access to suf�cient moisture and oxygen will, at all times, 
ensure a healthy root system with many �ne root hairs and 
a high surface area for uptake. This means selection of a 
suitable hydroponic growing substrate that can hold suf�cient 
moisture, but at the same time have suf�cient porosity to provide 
oxygenation. In solution culture, maintaining dissolved oxygen 
rates in the root zone becomes even more essential, particularly 
as temperatures increase and less oxygen is available for root 

uptake. Secondly, the 
upward movement of 
water and solutes to the 
areas of active cell growth 
through the vascular 
system. This is largely 
driven by transpiration 
and maintaining good 
rates of air �ow over the 
leaf surfaces is a vital 
component of keeping 
plants hydrated and 

actively growing. Use of horizontal air �ow (HAF) fans and 
ventilation control in greenhouses and other growing areas are a 
vital part of this process in hydroponic crops. Humidity control to 
facilitate a good rate of transpiration is also important. Humidity 
or vapour pressure de�cit should be kept within an ideal range 
that promotes a good rate of transpiration, but does not cause 
evaporative water loss so rapid that the plant can‘t replenish and 
transport water fast enough from roots to leaves. 

More complex interactions involve control over pH, EC, and 
nutrient ratios and balance within the root zone to ensure these 
don’t restrict the uptake of certain elements and the potential use of 
mycorrhizal and other inoculants to assist with nutrient uptake. 

It is possible that up 
to 80 percent of all 
plants establish some 
type of mycorrhizal 
symbiosis which assists 
with nutrient uptake.”

“

Top: The physical structure of the growing substrate and control over irrigation are important aspects of both water and nutrient uptake.  
Centre: Tip burn is the result of a problem with the transportation of calcium which moves within the transpirational flow in the xylem from roots to leaf tips. 
Bottom: Air movement fans help boost transpiration which assists transpiration, water, and nutrient movement within the plants.
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by Lee AllenWITH HEARTS OF GLASS

When ambitious people with good intentions set out to 
achieve a goal, karma often works in their favour.

In the case of Vertical Harvest Farms, a win-win-win was 
developed by effectuating social change through the growing 
of healthy crops and hiring disabled workers to grow them.

“We’re probably one of the �rst vertical greenhouse farms 
to become operational,” says co-founder/CEO Nona 
Yehia. “None of us set out to be vertical farmers. I’m 
an architect who has always believed in projects 
with the ability to re�ect community values that 
push forward social change.”

Their success, and some setbacks, are captured 
in the 2020 documentary Hearts of Glass that 
premiered on PBS stations.

The founders at Vertical Harvest Farms are revolutionising 
modern farming while providing opportunities for an 
underserved segment of the population.

Good I
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Their prototype farm took root in Jackson Hole, Wyoming, 
which is not the usual hotspot for greenhouse growing. 

“We have just a four-month growing season here requiring 
importation of the majority of our food, so there was a 
volatility and an opportunity to serve the local community 
through a greenhouse that could produce during the winter 
months,” says Yehia.

With 97 percent of available developable land already 
committed to because of the presence of national parks, 
ground was tough to �nd. Ultimately, one-tenth of an acre 
with room for a 30x150-foot, three-story greenhouse became 
home for a diverse group of microcrops that include leafy 
greens, microgreens, and vining crops.

“We went for impact to grow as much food as possible, 
year-round. We differ from other growers in that we are a 
social impact business, not only focused on food security, 
but job security. We grow food and future,” adds Yehia.

Yehia and partner Caroline Croft Estay crafted and 
implemented an innovative ‘Grow Well’ employee model to 
bring meaningful employment to differently-abled individuals. 

“People with disabilities are the largest minority group 
in the U.S. Our nation has the ability to take care of this 
population when it comes to education, but when it comes 
to employment, they’re on their own. We employ 30 people, 
half of whom have some form of physical or intellectual 
disability,” says Yehia, noting that many were washing 
dishes and cleaning rooms before given a chance to work 
in agriculture with Vertical Harvest Farms. “Now they have 
a career opportunity in agriculture and it’s a sea change of 
perception of what this population is capable of doing.  
This is a piece of civic infrastructure.”

“NONE OF US SET OUT  
TO BE VERTICAL FARMERS.  

I’m an architect who has always believed in 
projects with the ability to reflect community 

values that push forward social change.”
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From the beginning, Vertical Harvest Farms wanted 
to develop a model they could scale and replicate, and 
momentum has started to drive their expansion plan. 
They’ve reached out to work with a visionary developer in 
Maine who wants a Vertical Harvest Farm as an anchor of 
his multi-use development. New site development is being 
discussed in Pennsylvania where vertical farming would 
co-exist in an affordable housing community. They’re also 
working with other potential greenhouse sites in Chicago 
and Providence. Their concept addresses both the right to 
good food and good jobs at a sustainable, systemic level, 
empowering the most vulnerable.

The founders are aware that the average urban area 
in America grows less than two percent of the food it 
consumes, with lower quality and price volatility resulting 
in economic and food insecurity in urban communities. 
 “We have reimagined food systems and the jobs they 
 create to make them more nourishing, resilient, and 
sustainable,” Yehia asserts.

The Vertical Harvest Farms model seeks to grow the 
equivalent of 40 acres on one quarter acre using 90 percent 
less water and 95 percent less fuel than traditional 
agriculture and hiring members of an underserved 
workforce (more than half the developmentally disabled  
in urban areas are unemployed) to deliver farm-to-fork 
product in 24 hours.

The incubator Jackson Hole greenhouse, billed as the �rst 
three-story vertical greenhouse in the Northern Hemisphere, 
now has four years of multi-crop growing expertise and 
replaces some 45,000 kilograms of produce that formerly 
had to be trucked into the community. 

The planned Maine facility will expand that initial ground 
footprint to four stories with more than 70,000 square feet 
and the capability to grow 453,000 kg of produce. A local 
food distributor has already agreed to take all the produce, 
be it leafy or microgreen.

“Other vertical farms have created a proprietary growing 
system and built their farm around a mission of disrupting 
Big Ag by raising a lot of money to grow that perfect 
head of lettuce,” says Yehia. “Our metrics are different. 
What we’ll do is bene�t from that reservoir of knowledge, 
riding that wave of technology as it improves and using 
that technology to further empower our employees to do 
meaningful work.” 

“THE VERTICAL HARVEST  
FARMS MODEL seeks to grow 
the equivalent of 40 acres on one 
quarter acre using 90 percent less 
water and 95 percent less fuel than 
traditional agriculture.”
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BANANAS

On the verge of extinction, 
bananas as we know them 
may not be around for 
much longer.

a brief
HISTORY OF

by Philip McIntosh

The �nger-like fruit are green during 
development and turn yellow, red, 
or purple when ripe. They exist in 
bunches hanging from the top of the 
plant. A banana fruit is technically a 
berry since each one is derived from 
a single �ower and ovary. In any 
case, the tiny seeds in the most mass-
produced cultivar, the Cavendish, 
which supplies about 99 percent of 
the banana market, won’t germinate.

The Cavendish is not the greatest 
tasting banana, is susceptible to 
shipping damage, takes a lot of 
resources to produce, and cannot be 
grown from seeds (since there really 
aren’t any). Bananas are reproduced 
clonally from suckers that arise around 
the base of mature plants making 
every Cavendish plant pretty much 
identical to every other one. It replaced 
its predecessor the Gros Michel (Big 
Mike) in the 1940s and ’50s because it 
was resistant to Fusarium wilt tropical 
race 1 (TR1), a fungal disease that 
devastated the Michel. Being a clonal 
crop makes for great consistency, but it 
comes with a risk.

Despite being resistant to TR1, the 
Cavendish is not so lucky when it comes 
to the latest fungal scourge, TR4, a strain 
of Fusarium that has worked its way 
from Taiwan in the 1990s to most of the 
banana producing regions of the world. 
Once a plant is infected there is no cure. 
The inexorable advance of TR4 along 
with a weak biological safety response 
from banana producing countries, has 
led to an increasingly bleak outlook  
for the future of the Cavendish. It is  
now thought that TR4 is established 
in most Cavendish plantations, most 
recently in Central and South America.  

To make things worse, a number of other 
diseases caused by fungi, nematodes, 
and viruses are a serious threat.

What to do?
Breeding seedless bananas is hard 

(people generally don’t like large 
banana seeds) because of, well, a lack 
of viable seeds. There are other genetic 
barriers to breeding which makes 
traditional approaches time consuming, 
expensive, and of limited success. Enter 
the CRISPR age. CRISPR* is the Nobel 
Prize-winning technology allowing 
for precise (up to a point) modi�cation 
of an organism’s DNA. Mostly in the 
news because of debates surrounding 
the ethical use of the technology with 
respect to the human genome, CRISPR is 
rapidly being employed across biology 
to study, understand, and modify plant 
and animal genomes. The banana 
genome has been the focus of several 
improvement efforts by scientists in 
Australia, Africa, the Philippines, and 
the UK, using more established methods 
of genetic manipulation, along with 
CRISPR. One approach is to insert 
genes from resistant cultivars into the 
Cavendish genome. Another approach 
is to try to “turn on” genes already in the 
Cavendish that confer resistance, but 
for some reason are inactive. Despite 
the commitment to the Cavendish, there 
are many other varieties of bananas out 
there that are not susceptible to TR4.  
If consumers are willing to accept new 
varieties of the world’s second most 
popular fruit, to include perhaps a few 
seeds, there is hope. Otherwise, like it 
or not, genetic modi�cation may be the 
only way to prevent the virtual extinction 
of bananas as we know them during the 
next several decades. 

* To learn more about CRISPR see “What are genome editing and CRISPR-Cas9?” https://medlineplus.gov/genetics/understanding/genomicresearch/genomeediting

Pleasant taste and texture, great 
source of potassium, portable, 

fun to peel; what’s not to like about 
bananas? The banana is one of the 
earliest, if not the earliest, cultivated 
fruit. Evidence suggests that bananas 
were grown 8,000 years ago in southeast 
Asia. The name banana comes from 
banan in Arabic, meaning “�nger.” 
It’s known by its older scienti�c name 
Musa sapientum, meaning “fruit of the 
wise men,” in some circles, but today’s 
cultivated fruit are seedless crosses of 
M. acuminata and M. balbisiana.

What about plantains? Yes, very 
banana-like. Compared to the so 
called “desert banana,” plantains are 
“cooking bananas” with greener, thicker 
skin, and starchy �esh. But there is no 
real difference between bananas and 
plantains with the plantain recognised 
as Musa x paradisiaca.

Bananas grow on things that 
look like trees in tropical regions 
around the globe. Yes, they only look 
like trees. The banana is a large 
herbaceous plant with an “apparent” 
trunk that is actually more of a stem. 
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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 Pl.  
Kurnell NSW 2231
(02) 9668 9577 
accenthydroponics.com

ASE Hydroponics
Factory 10/45 Leighton Pl. 
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) 6885 1616

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 5896Hyalite 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 Pl.  
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 Cl.
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 
1 800 661 475

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) 8972 1730

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, Brisbane 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) 3335 3556

Frans Hydroponics
Shed 3 1191  
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 Pl.

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 Brisbane 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.  
Salisbury 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

distribution
LIST
retail stores are listed alphabetically in each state
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---------------------------------------------

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
2-4 The 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

Futchatec Distribution
4 Symonds St.  
Royal Park SA 5014
(08) 8447-1122

Glandore Hydroponics
644 South Rd.
Glandore SA 5037
(08) 8371 5777  
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

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

Tea Tree 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) 6330 1177

Brew ‘N’ Grow 
4 - 479 Nepean Hwy.
Edithvale VIC 3199
(03) 9783 3006

Casey Hydroponics
12 The 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.O.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
GreenLite - Ringwood
291 Maroondah Hwy.
Ringwood VIC 3134
(03) 9870 8566

Grow 4 XS
Rear 24 Simms Rd.
Greensborough 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 
3 Third 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) 5143 1143

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

Prestige Hydroponics Pty. Ltd. 
S 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 Pl.
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
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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
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.  
Osborne 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 Pl.  
Silverdale, Auckland  
(09) 426 2095

Hyalite Christchurch
240 Annex Rd.
Middleton, 8024
(03) 338 3762 

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: 

Already a distributor?  
Call to update your listing. 1-250-729-2677

• Dome Garden Supplies
• Holland Forge
• House & Garden
• Hydroponic Generations
• GrowLush 
• Way to Grow
• Nutrifield
• Stealth Garden Supplies

Maximum Yield 57

Sign up today for a  
FREE digital subscription  

and you will receive Maximum 
Yield Magazine to your inbox 

every other month. You will also 
receive a digital newsletter so you 

can be the first to know what’s 
happening in the industry.

To find our more go to: 
maximumyield.com

maximumyield.com

master
gardener

inside.

everyone’s
   got a little



POMEGRANATES

We’re talking about the real fruit 
here, not the fictional multi-tasking 
smart phone created for the 
province of Nova Scotia.

10 facts on

by Philip McIntosh
2
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The pomegranate, Punica granatum, is a fruit-bearing 
tree in the Lythraceae, a large and diverse family of plants 
found mostly in the tropics but ranging into temperate 
regions as well.

There are various explanations of how the plant got its 
name. In Latin, the pomegranate was called malum punicum, 
the “Carthaginian” or “Punic” or “Phoenician Apple,” which is 
the origin of the genus name Punica.

The name “pomegranate” could derive from Latin for 
“seeded apple” (pomum granatum), and the old French name 
for it (pomme-grenade), with possible in�uence from an older 
meaning of the word granatum, describing its dark red colour.

It might not look like it, but the fruit is considered a 
berry, derived from a single �ower.

A pomegranate can contain 1,000 or more edible seeds, 
but most people go for the juicy “sarcotesta,” the seed 
containing chambers inside the fruit.

Cultivation of the fruit took place as long as 4,000 years ago 
in Persia and surrounding regions.

Even today, Iran is a top producer of pomegranates 
followed by India, Malaysia, parts of Africa, China, and a few 
other parts of the world.

Intrepid horticulturalists tried to produce pomegranate 
fruit in England and in the American colonies. It didn’t work.

Despite early failures, pomegranates are now well 
established as ornamental trees and a minor commercial crop 
in the warmer climes of the United States.

Pomegranate juice is mostly water with about 10 percent 
sugar, and a good dose of vitamins, antioxidants, organic 
acids, and minerals.
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