BASIC PRINCIPLES OF HYDROPONICS

HYDROPONICS = A technology for growing plants without soil
Using a compiete nutrient sofution (water ~ mineral nutrients)
With or without an aggregate medium 10 support the roots

ADVANTAGES OF HYDROPONICS OVER SOIL CULTURE
Crops can be produced on non-arable land.
Isolation from diseases and insect pests found in the soil.
Direct and immediate control over the rhizosphere.
Higher vields are possible {tomatoes-tonsacre: 10-40 field vs 300 hp.
High density planting (tomatoes-pl/acre: 4000-5000 fieid vs 10.000-11.000 hp.
Efficient use of water and nutrients.
Ease of cleaning the systems {10% bleach and/or dilute acid).
No weeding or cultivation.
Transplanting of seedlings is easy —~ no transplant shock.
Fruit of hydroponically grown plants can be 1astier.

ADVANTAGES OF GREENHOUSE CULTURE
Virtual indifference to the seasons (can grow year around).
Control over the aerial (upper) portions of the plant (temp.. RH. etc.)
The greenhouse environment is suitable for mechanization/automation.

DISADVANTAGES OF GREENHOUSE HYDROPONICS
Can require a large capital ($$) investment plus energy input (commercial).
Expertise In plant science, engineering, computer controls, and marketing.
The technology is limited to high cash value crops (for commercial production).
Plant diseases and insect pests can be more difficult to control.

WHAT DO PLANTS NEED TO GROW AND THRIVE?
Water — for metabolism, substance transport and transpirational cooling.
Light ~ for photosynthesis (quality and quantity are important).
Mineral nutrients — in water at the correct concentrations and pH levels.
Carbon dioxide — for photosynthesis {at the ieaf surface).
Oxygen - for respiration (all parts of the plant, including the roots).
The proper temperature and relative hurmdity (varies with plant species).
Support systems ~ for the roots, shoots and sometimes the fruit.

HOW TO CATEGORIZE HYDROPONIC SYSTEMS

Where are the roots? Hanging into the nutrient solution = Liquid Culture
Growing through an aggregate = Aggregate Culture

What happens to the nutrient solution?
“Drained to waste” = Open System
Recircuiated = Closed System

If a pump is needed to move the solution to the roots = Active System

If not (roots hang directly in the nutrient solution) = Pagsive System



*Tomato suckers (branches that form in the axil of a leaf and are called suckers because
they “suck™ nutrients away from the rest of the plant) can be simply rooted in water.

*Tomato suckers and other easily rooting plant parts can also be rooted using a misting
sysiem oF aeroponic unit. A reservoir is filled initially with water {not nutrient solution)
which is sprayed onto the base of the plant part. When roots begin to torm the water can
be replaced with half-strength then full-strength hvdroponic specific nuttient solution.

*Curtings can also be rooted in moist vermiculite or potting soll. Once the cutting has
developed roots. the new plant may be transferred into the ground. 2 pot or a hydropomic
svstem.

PLANTS FROM THE MARKET OR THE NURSERY:
~*If ume is of the essence. plants can be purchased from the market or the nursery.

*An example of a plant that can be purchased from the market is green onion. When the
onions are pulled and prepared for market, usually about a half inch of roots are left on
gach bulb.

Wash the onions, remove any wilted leaves and plant in perlite. Since these plants
already have roots, hydroponic nutrient solution can be used. Start with half strength to
give the root system a chance to recover then change to fuil strength after about a week.

*Plants from the nursery include any seedling vegetable (or other) crop that vou would
like to grow in a hydroponic system,

Remove the plants from their containers and carefully wash off all of the potting soil
from the roots,

NOTE: This process will cause some damage to the root ball ~ so be careful!

NOTE: However, it is very important to remove as much. if not all. of the soil as possible
to reduce the occurrence of soil-borne diseases once the seedlings are placed into the
hydroponic system.

The bare root seedlings:

Can be planted in any type of aggregate medium (perhite in cups. clay peliets in
net pots, etc.)

Can be planted in a liquid culture hydroponic system where the base of the stem is
secured in a Stryofoam board by a small foam. Rockwool or other plug
and the roots allowed to hang down into the nutrient solution.

As with the onions above, since these plants already have roots, start with half strength
hydroponic nutrient solution to give the root systems a chance to recover then change to
full strength after about a week.



. Fill the soda bottie with water or nutrient solution (depending on whether vou're
starting with seeds/cuttings or plants).

. Fit the cup with the perlite into the soda bottle. The bottom of the cup shouid
initially be in the sohution. You can pre-wet the perlite with water or solution.

. As the roots grow out of the holes in the cup the nutrient solution should be kept
about 1-2 inches below the level of the cup. This gap will allow airioxygen 1o
reach the roots.




Optional — Automatic watering system

Introduction:
This option allows the grower 10 leave the system for a period of time without manually
filling the container (depends on plant size. environmental conditions. reservoir size. 1¢.}

Matertais:
*1.2 liter soda bottie

Methods:

1. Cut a larger hole in the Styrofoam board that can accommodate the neck of the
soda bottie without letting it slip through into the solution below.

Fill the soda bottle with nutrient solution (or water).

Tumn the soda bottle over quickly and place it, neck down. through the hole. The

opening of the bottle should be under water 1o begin with,

4. As the perlite is moistened and the plants use the nutrient solution in the
container, the level of the solution will drop. When the solution level drops below
the opening of the soda bottle, air will enter and allow solution to flow out of the
soda bottle and into the container. When the solution is again covering the
opening of the soda bottle, solution flow will cease,
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Optionai — No air pump

Introduction:
The atr pump adds oxygen to the nutrient solution for the roots. This option allows for

the operation of the system without an air pump. L.e.. no electrical connections needed,

Materials:
*Large Styrofoam cups (punch holes in bottom with pencil): fill with perlite.

Methods:

I

-y

Lad

Assemnble as above except: cut holes in Styrofoam just large enough so that the
bases of the cups are flush with or just protruding from the bottom of the board.
Seeds can be planted directly in the pertite. Fit cups in the board. The solution
will wick up through the perlite. keeping the seeds moist during germination and.
when the roots begin 10 develop, oxygen will reach the roots via the air spaces.
NOTE: if starting with seeds. use water, not nutrient solution,

NOTE: Also, when starting with seeds, the filled cups can be placed in a shallow
tube of water unti the seeds germinate. Then they can be placed in the system.
NOTE: To keep the top of the perlite moist during seed germination, the cups
may need to be covered with plastic wrap until seeds germinate, then remove the
wrap and let the piants grow.

As the seedlings mature, add half strength then full strength hydroponic nutrient
solution.
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