
Hydroponics is the science of growing plants without soil.  It is often referred to as water culture;  plants grow in
water that contains a nutrient supply.  Although the term “hydroponics” seems like a new concept, it really is not.
Various soilless growing methods have been tried since ancient times.  The Hanging Gardens of Babylon and
Floating Gardens of Mexico City are long- ago hydroponic projects.  Presently, there are large scale hydroponic
projects being established.  This new-found interest has occurred because of the world’s increasing population, the
lack of usable farmland and unpredictable weather trends.  Even Disney World is exploring hydroponics with
working demonstrations at the Epcot Center’s “Land” pavilion.

Plant Needs
Hydroponics can be as simple or “hi tech” as the plant enthusiast wants to make it.  It doesn’t need to be
costly and there are many systems that can be used.  All must provide the plant with five essential
ingredients: nutrient supply, root support, light, air and water.

Salt Grams/Liter of water
• Calcium nitrate 1.05
• Chelated iron .01
• Potassium nitrate .05
• Monopotassium phosphate .17
• Magnesium sulfate .5
• Boric acid .003
• Cupric chloride .0007
• Ammonium molybdate .0004
• Zinc sulfate .002
• Manganese sulfate .0014

Since plants absorb many of the nutri-
ents quickly, it is important to supply
them continuously.  Be sure to change
your nutrient solution regularly in order
to wash away built-up salts that could
hurt plant growth.
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Nutrient Supply
There are 16 basic elements plants need to grow.  Carbon, hydrogen and
oxygen are readily supplied through water and air in the environment.  The
remaining elements are supplied by minerals in the soil.  Since soil is not
used in hydroponics, these elements must be supplied to the water or
soilless mix. A complete water-soluble fertilizer (containing nitrogen,
phosphorous and potassium,  N-P-K) can be used for green leafy
vegetables.  For fruiting vegetables, use a complete fertilizer that has
additional minor elements.  Your garden supplier will be able to suggest
one.  If you wish to mix your own nutrient supply, chemicals may be
obtained from your local pharmacy or specialty mail-order catalog.  The
following is a formula recommended for hydroponic growing.
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Root support
Good root support is essential for developing strong, healthy plants.
Materials that can be used include gravel, perlite, sand and rockwool
cubes.  Rockwool is preferred by most hydroponic growers because it
readily absorbs water.  Roots can grow through it so seeds can be
started right in the cubes.  Rockwool is available from many mail
order catalogs.

Light
As with any other method of growing plants, light is essential.
Hydroponic systems can be designed to fit on windowsills, roof tops
or even in basements (as long as additional lighting is provided).
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Air
Oxygen must be supplied to the root zone or the roots will suffocate.   If a plant is continuously sitting in water, roots
will not get enough oxygen to survive.  One way to correct this when gardening hydroponically is to aerate the
nutrient solution. Use an ordinary aquarium aerator from a local pet store.  Another way to aerate is to continuously
circulate the nutrient solution so oxygen is automatically added from the air.  A third method is to periodically allow
the nutrient solution to drain and expose the roots to air.  This can cause considerable damage to the plant if the
roots are allowed to dry out.

Water
It is important to maintain a proper pH level in the water - appoximately 6.0-6.5.  If the solution is changed routinely
this should not be a problem.

Suitable Plants
Almost any garden plant can be grown hydroponically.
Leafy vegetables and herbs that grow rapidly and require
minimal light are good candidates.  These include dill,
thyme, lettuce, chives, basil, spinach, parsley, bak choi,
sorrel and escarole. Tomatoes, beans and peas also do
well but require a little more care.
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Procedure
After the seeds have been started in the root-supporting medium
(rockwool, etc.) and the leaves begin to grow, they can be transplanted
into the hydroponic system.  There are many systems available.  One of
the easiest is called the jar method, in which the seedling growing in a
rockwool cube is suspended in a tank or jar filled with the nutrient
solution.  Since the roots must get oxygen, be sure to aerate with an air
pump.  The outside of the container must be covered or painted in order
to keep out algae growth.  Another system is the nutrient film technique.
Here the nutrient solution is kept in a reservoir that trickles down over the
roots and the solution is then pumped back into the reservoir.  This
system can be made from PVC pipe or rain gutter pieces.  When you
choose a container for plant growth, avoid metal; many types produce
substances toxic to plants.

• Plant seeds directly in
rockwool cut to fit in milk
carton

• Move plant to an empty
carton every day.  Pour
solution over plant and
rockwool into new carton.


