Name: Date; Section:
TYPES OF HYDROPONIC SYSTEMS

Read the article at http://www.simplyhydro.com/system.htm

Activity: Compare and contrast the different types of hydroponic systems using the graphic organizer below. Then write
an essay to explain the similarities, differences, benefits and drawbacks of each system. Work in groups to complete the
chart.

System name/sketch Features Benefits Drawbacks
1. Wick System Simple, no moving -simple -it is not useful for
parts -easy to build large plants that need a
Nutrient solution goes | -cheap lot of water

from the reservoir to
growing medium with a
wick



http://www.simplyhydro.com/system.htm

Name: Date; Section:

Types of Hydroponic Systems

Write an essay about the types of hydroponic systems available. Explain the similarities, differences, benefits and
drawbacks of each system. Work in groups to complete the chart. In your opinion, which would you select to use at your
home?

...... Please attach another paper if needed.

Homework#1: Compare Hydroponics to traditional agriculture. What are the benefits and
drawbacks of each? Write at least three paragraphs about this.

Source: http://web.mit.edu/12.000/www/m2015/2015/hydro_agriculture.html



http://web.mit.edu/12.000/www/m2015/2015/hydro_agriculture.html

Name: Date; Section:

Types of Hydroponic Systems:

There are 6 basic types of hydroponic systems; Wick, Water Culture, Ebb and Flow (Flood & Drain), Drip (recovery or non-
recovery), N.F.T. (Nutrient Film Technique) and Aeroponic. There are hundreds of variations on these basic types of systems, but all
hydroponic methods are a variation (or combination) of these six. Scroll down this page (or click on the system names) to see drawings
and a description of each type of hydroponic system.

WICK SYSTEM
The Wick system is by far the simplest type of hydroponic system. This is a passive GROW TRAY AND
system, which means there are no moving parts. The nutrient solution is drawn into OROWING MEDIUM
the growing medium from the reservoir with a wick. Free plans for a simple wick ﬁi i é
system are available (click here for plans). \ /
This system can use a variety of growing medium. Perlite, Vermiculite, Pro-Mix and AR
Coconut Fiber are among the most popular. W S —— 7[ PUMP
The biggest draw back of this system is that plants that are large or use large | |+ WICK - ¥
amounts of water may use up the nutrient solution faster than the wick(s) can supply gesemvoin | & ..J
it AIRSTONE
WATER CULTURE
FLOATING PLATFORM The water culture system is the simplest of all active hydroponic systems. The
WITH PLANTS platform that holds the plants is usually made of Styrofoam and floats directly on the

nutrient solution. An air pump supplies air to the air stone that bubbles the nutrient
solution and supplies oxygen to the roots of the plants.

AlR m m ; Water culture is the system of choice for growing leaf lettuce, which are fast growing
PUMP | water loving plants, making them an ideal choice for this type of hydroponic system.
l AIR LINE AlRsToNE| Very few plants other than lettuce will do well in this type of system.

A/ This type of hydroponic system is great for the classroom and is popular with
teachers. A very inexpensive system can be made out of an old aquarium or other
water tight container. We have free plans and instructions for a simply water culture system (click here for free plans).

The biggest draw back of this kind of system is that it doesn't work well with large plants or with long-term plants.

EBB & FLOW - (FLOOD AND DRAIN)

The Ebb and Flow system works by temporarily flooding the grow tray with
nutrient solution and then draining the solution back into the reservoir. This FILL ¢ BRAIH »
action is normally done with a submerged pump that is connected to a timer. \ FITTING 1‘ - OVERFLOW /
When the timer turns the pump on nutrient solution is pumped into the grow T =
tray. When the timer shuts the pump off the nutrient solution flows back into GROW 1_ SOLUTION RETURNS To
the reservoir. The Timer is set to come on several times a day, depending on TRAY N REseavolr ViA FILL TUBE |
the size and type of plants, temperature and humidity and the type of growing
medium used. -

RESERVOIR +— PUMP

The Ebb & Flow is a versatile system that can be used with a variety of growing )
mediums. The entire grow tray can be filled with Grow Rocks, gravel or granular DRAIN / EBB CYCLE [FUMP 0O Ffl
Rockwool. Many people like to use individual pots filled with growing medium,

this makes it easier to move plants around or even move them in or out of the system. The main disadvantage of this type of system is
that with some types of growing medium (Gravel, Growrocks, Perlite), there is a vulnerability to power outages as well as pump and
timer failures. The roots can dry out quickly when the watering cycles are interrupted. This problem can be relieved somewhat by using
growing media that retains more water (Rockwool, Vermiculite, coconut fiber or a good soiless mix like Pro-mix or Faffard's).


http://www.simplyhydro.com/system.htm#WICK%20SYSTEM
http://www.simplyhydro.com/system.htm#WATER%20CULTURE
http://www.simplyhydro.com/system.htm#EBB%20AND%20FLOW
http://www.simplyhydro.com/system.htm#DRIP%20SYSTEMS
http://www.simplyhydro.com/system.htm#N.F.T.%28NutrientFilmTechnique%29
http://www.simplyhydro.com/system.htm#AEROPONIC
http://www.simplyhydro.com/free2.htm
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DRIP SYSTEMS
RECOVERY / NON-RECOVERY

DREE MANIFOLD DRIP LINES Drip systems are probably the most widely used type of hydroponic system
' in the world. Operation is simple, a timer controls a submersed pump. The

% é timer turns the pump on and nutrient solution is dripped onto the base of
Lyl T g

each plant by a small drip line. In a Recovery Drip System the excess
nutrient solution that runs off is collected back in the reservoir for re-use.
The Non-Recovery System does not collect the run off.

I A recovery system uses nutrient solution a bit more efficiently, as excess
solution is reused, this also allows for the use of a more inexpensive timer
alr because a recovery system doesn't require precise control of the watering

L
GROW NUTRIENT -:-uEer.w¢ i*.

TRAY |\ pump - ] [ | Pume cycles. The non-recovery system needs to have a more precise timer so
1 AR STONE ‘{ that watering cycles can be adjusted to insure that the plants get enough
- i nutrient solution and the runoff is kept to a minimum.

RESERYOIR

The non-recovery system requires less maintenance due to the fact that the
excess nutrient solution isn't recycled back into the reservoir, so the nutrient strength and pH of the reservoir will not vary. This means
that you can fill the reservoir with pH adjusted nutrient solution and then forget it until you need to mix more. A recovery system can
have large shifts in the pH and nutrient strength levels that require periodic checking and adjusting.

N.F.T.
(Nutrient Film Technique)

This is the kind of hydroponic system most people think of when they think
about hydroponics. N.F.T. systems have a constant flow of nutrient solution
so no timer required for the submersible pump. The nutrient solution is
pumped into the growing tray (usually a tube) and flows over the roots of
the plants, and then drains back into the reservoir.

There is usually no growing medium used other than air, which saves the
expense of replacing the growing medium after every crop. Normally the
plant is supported in a small plastic basket with the roots dangling into the
nutrient solution.

HUTRIENT i
MUTRIENT RETURN ¥ &
PUMP B

/

AlR
PURMP

IR STONE

!

¥
N.F.T. systems are very susceptible to power outages and pump failures. ~ RESERVOIR
The roots dry out very rapidly when the flow of nutrient solution is

interrupted.
AEROPONIC
% “;';52'[5 % The aeroponic system is probably the most high-tech type of hydroponic gardening.
L Like the N.F.T. system above the growing medium is primarily air. The roots hang in
| ¥ the air and are misted with nutrient solution. The mistings are usually done every

il Efl | IE:E few minutes. Because the roots are exposed to the air like the N.F.T. system, the
! T roots will dry out rapidly if the misting cycles are interrupted.

i ' ' A timer controls the nutrient pump much like other types of hydroponic systems,
‘ i " except the aeroponic system needs a short cycle timer that runs the pump for a few
seconds every couple of minutes.

MNUTRIENT

B |
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A Comparison of Hydroponics to Traditional Agriculture

Source: http://web.mit.edu/12.000/www/m2015/2015/hydro_agriculture.html

l. Traditional Agriculture

Traditional agriculture, in this report, refers to systems which are characterized by expansive plots of
extensively-tilled land. In many countries, the crops of such systems are monocultures selectively bred for high
fruit, grain, or biomass vyields: agricultural development promotes biological uniformity in food species and in
environments. Traditional systems use large quantities of fresh water (for the purpose of irrigation) and fossil
fuels (to power machinery and for transportation purposes), with relatively marginal returns (Pfeiffer, 2003). In
the United States, approximately 10 kilocalories of fossil fuel-derived energy are needed to produce 1
kilocalorie of food energy, agriculture accounts for 17 percent of total energy expenditures, and 13 percent of
agricultural energy consumption is attributable to irrigation (Pfeiffer, 2003). What is more, it is believed that
current energy expenditures must be increased in coming years in order to maintain current crop yields
(Pfeiffer, 2003).

In short, massive portions of the world's land area and substantial quantities of fresh water and fossil
fuels are being devoted to the production of food which fails to meet humanity's basic dietary needs. The
continuation of the current system of agriculture would mean the continuation of the degradation and
destruction of the habitats of innumerable species, both aquatic and terrestrial, with insufficient returns. New
procedures which limit the further development of habitats (and provide the opportunity for the reversion of
already degraded farmlands) while still meeting humanity's food and freshwater needs are needed.

Il. Hydroponics
Overview

Hydroponics is a system of agriculture that utilizes nutrient-laden water rather than soil for plant
nourishment (Bridgewood, 2003). Because it does not require natural precipitation or fertile land in order to be
effective, it presents people who are living in arid regions with a means to grow food for themselves and for
profit. The re-use of nutrient water supplies makes process-induced eutrophication (excessive plant growth
due to overabundant nutrients) and general pollution of land and water unlikely, since runoff in weather-
independent facilities is not a concern. Aeroponic and hydroponic systems do not require pesticides, require
less water and space than traditional agricultural systems, and may be stacked (if outfitted with led lighting) in
order to limit space use (vertical farming) (Growing Power, 2011; Marginson, 2010). This makes them optimal
for use in cities, where space is particularly limited and populations are high-self-sustaining city-based food
systems mean a reduced strain on distant farms, the reduction of habitat intrusions, fewer food miles, and
fewer carbon emissions.

Detriments

Typically, aeroponic and hydroponic systems have high energy costs because they incorporate lighting,
pumping, and air moderation systems. Primary costs (aside from energy costs) include the purchase and
purification of fertilizers and water. Between 20,000 and 25,000 hectares of land are currently under
hydroponic development globally, supplying 6 to 8 billion dollars' worth of produce (HydroGarden, n.d.).

Benefits

1. Hydroponics, with its various forms of drip and flow style irrigation (Figures 1 and 2), limits the threat of
water waste via over- or poorly-timed irrigation (water loss due to evaporation), and therefore limits
freshwater habitat abuses.
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Homework #2: Research the history of hydroponics and write one page about itin
paragraph form. Cite your references. Why is hydroponics important? How will it be
important in the future?
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