








-ACING THE CHALLENGES

As we continue to face the challenges of climate change, volatile
economies, global pandemics, and general uncertainty in the future, it
IS imperative for as many people as possible to get involved in food
production, even if at a very small scale. Doing so helps us engage in
the processes necessary to grow food and get a better understanding
of what professional farmers go through to provide us with our
essentials. Not only can this relieve some of the pressure on farmers to
feed us all, but it can also reduce the negative impacts we have on
traditional farm lands. Gardening can also serve as a fun and important
learning opportunity for children and contribute to good physical and
mental health in adults.

When it comes to horticulture, or high value (monetary and/or
nutritional) plant crop production, not everyone lives in a perfect
climate or has access to arable land with healthy soil. This is why
hydroponics has been a game changer, allowing all, regardless of their
location or situation, to simulate ideal soil conditions through various
means. Moreover, growing in the home or a residential greenhouse can
allow us to simulate ideal climates for our plants. Hydroponics comes in
a variety of formats and relies on a number of different methodologies
and physical systems to produce results. If you are familiar with
hydroponics, then you have likely encountered the Nutrient Film

Technique (NFT), the Deep Flow Technique (DFT), Aggregate Beds
(commonly used in small scale aquaponics) and Aeroponics.

Until recently, Ebb-and-Flow (EF) systems had been used primarily as an
Irrigation system for ornamental plant nurseries’ potted plants or seedling
flats, as well as a drain to waste effluent collector for drip irrigated cannabis
cultivation. It is essentially a system by which a leveled tray is fed with water
or nutrient solution from below before it returns back to the reservoir by
gravity. With this system, you are able to control how often the water floods,
how deep, for how long, and this results in the ability to determine how
much water will soak up into plant pots, depending on their size and
content. Our research has shown, however, that EF has significant potential
as a hydroponic system for the production of all manner of plant crops.
Since EF systems make use of robust, simple, and reliable hardware, we
have developed methods for its adaptation into a number of diverse
applications by incorporating commonly used materials into its base
hardware and experimenting with the variables

that contribute to gardening and farming

success in a wide variety of situations and

locations at any scale and with any crop.













GETTING STARTED

For starters, you're going to need to decide what kind of space you are
willing to devote to your new hydroponic garden, as well as whether
you will be making use of natural lighting, artificial lighting, or both. A
few basic kits are provided for you below so that you can get a feel for
the parts involved in this approach. Please note that you can substitute
any parts on these lists for any equivalents that will achieve the same
ends, and you can often get much better prices on some of the
components by shopping locally at the nearest
gardening/hydroponics store. The prices and links provided are all
based on online or hardware store inventory, and shipping is often
factored into the price.

When using natural lighting, be aware of the lighting preferences and
needs of whatever crop(s) you will be growing. Without getting into
exact PPFD (photosynthetic photon flax densities) now, remember that
nursery plants and microgreens do not need to receive direct sunlight,
greens and cool weather vegetables can handle up to a few hours of
direct sunlight per day, and most flowering and fruiting plants prefer or
can tolerate as much direct sunlight as they can get.

After you decide what size of a garden you are willing to undertake and
whether you want to deploy a single tier or multiple tiers (vertical farming),
you will have to decide how it will be physically set up. A 2 ft x 2 ft tray can
be mounted straight onto a 17 gallon tote while still allowing access to the
hydroponic solution beneath. A single tray can also be mounted on a rack
that can function to hold the reservoir off the ground and allow for lighting to
be mounted onto the unit. Multi-tier systems must have artificial lighting
sources, and there are countless LED luminaries to choose from at all price
points and in multiple formats.
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