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considered one of the seven wonders of the ancient world.

*Several hundred years B.C. — Egyptian hieroglyphs tell of the people growing plants in
water culture.

*Theophrastus (372-287 B.C.) — A Greek philosopher, performed experiments in crop
nutrition.

*During the 1st century A.D. — cucumbers were grown off-season for the Roman Emperor
Tiberius using a “transparent rock” (presumably mica) covered structure (first

known use of Controlled Environment Agriculture (CEA)).

*1200’s and 1300’s (as described by the Venetian traveler, Marco Polo) - Floating
gardens of the Chinese.

*1400’s — The Aztecs, who settled near Lake Tenochititlan (near Mexico City), created gardens on
floating rafts called “chinampas”.

NOTE: During the past 400 years plant culture techniques were developed to study the
mineral nutrition requirements of plants. These techniques, known as “water culture”,
were the beginnings of what later became “hydroponics”.




1925-1935
Greenhouse industry used “nutriculture” instead of conventional soil culture because:
greenhouse soils would have problems with soil structure, fertility and pests.

1940’s (WWII)
US military used hydroponics to supply troops on isolated, non-arable islands in the Pacific.
After the war, the U.S. army built a 22 ha hydroponic operation at Chofu, Japan.

1970’s —

With the advent of plastics an interest in hydroponics was renewed.

Plastics were used as greenhouse covers, growing bed liners and in irrigation systems.
However, two new problems arose:

1-Escalating oil prices in 1973 increased heating and cooling costs

2- few chemicals registered for pest control in greenhouses. Increases in root pathogens
(in recirculating hydroponic system) An increase in aerial pests (due to a perfect climate
controlled greenhouses)

1990 — There is a renewed interest in hydroponics.




Researchers — Certain experiments require specific root
zone environments

Commercial Growers — Large-scale production of vegetable
and flower crops, house plants and medicinals for sale.

Hobbyists — for use by home gardeners to provide healthy,
tasty produce for personal consumption.

Horticultural Therapy — for use in nursing homes or other
situations where patients may not be able to work in a

|”

“traditional” garden




2l 53 &5 55048 5 )

One unusual adaptation of this is the use of
systems made of leftover PVC pipe for the
growing of tomatoes, lettuce, strawberries
and other fruits and vegetables at the
scientific research station in McMurdo,
Antarctica.
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e The slabs are usually 6 to 12
inches wide, 29 to 39 inches long,
and 3 inches thick
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cubes of rockwool connected to
form a pad

e You can cut individual cubes
or strips of cubes
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Stock Solution A

Amounts added to 300 L of water, diluted 200X

From Comnell CEA

Potassium Nitrate

6,132.0 g

Calcium Nitrate*4H,0

291600 g

Ammonium Nitrate

3400 g

sprint 330 lron - DTPA (10% lron)

562.0 g




Stock Solution B

Amounts added to 300 L of water, diluted 200X

Fotassium Nitrate

20.378.0 g

Sodium Monopotassium
Fhosphate

8 160.0 g

Fotassium Sulfate

655.0 g

Magnesium Sulfate™ 7H,O

738000q

Manganese Sulfate™™H,0

135 g

Zinc sulfate”7rH,O

215q

Boric Acid

558 g

Copper Sulfate™>H,0

0.6 Qg

Molybdate™2H,0

360




Macro-nutrients

Micro-nutrients

(125 ppm)

Fe [((0.94 ppm)

(31 ppm)

Mn | ((0.14 ppm)

(215 ppm)

B (0.16 ppm)

(84 ppm)

Cu | {(0.03 ppm)

(24 ppm)

Zn [ 1(0.13 ppm)

(35 ppm)

Mo | ((0.03 ppm)
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How to control a plant*®

Control mechanism

Avg, Temp,

Temp. dilference dav/night
Dray femip. to night temp.
Pipe tenp,

Placing of growth pipe
iz

Humulairy

E.C

Water content in slab
Irrigation

Irrigation start

Irrization stop

Generative growth  Vegetative growth
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For computerized watering:

* Cucumber-150 mi/1MJ per plant

« Tomato-120-130 ml/1MJ per plant
* Pepper-100-120 ml/1MJ per plant

Can also consider temperature,
especially in summer

Advantages: water conservation,
less cracking
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