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FOREWARD

I would like to thank the Triton School Corporation and DPr.

Bates for allowing me the opportunity to participate f{n Kosciusko

Leader 4Association (K.L.A.) this past year.

beneflcial and meaningful experience.
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INTRODUCTION

For geven years I have been railsing hydroponlec tomatoes
commercially in Etna Green, Indilana. Duging this time I have met
hundreds of people who have been amazed by the methods used to achieve
the end result; a vine ripened delicious prbduct._ As a result of
people coming to the greenhouse and taking a2 tour, I have been able Fq
dispel misconceptions they had about the product.

Even today many people don't understand the concept of a plant
being water-fed. When the word hydroponic is mentioned, some
individuals Immediately begin thinking of something that 1s upnaturalr

»

and uncommon to that which is grown in the garden.

Through this publication, I hope to enlighten everyone about what¥,
hydroponic agriculture actually fg and where the idea comes from.

People need to understand that this idea is not new, and that thg
very plants used are the same as those used in the gardgn.

The idea of soilless culture takes on many different forms and the

process which I use will later be described ag the true form of the
hydroponic practice of raising vegetables, which 1s a plant totally
water—fed without the use of any other medium.

We will look first at the history of hydroponics and at the
advantages of growing crops using this scienﬁific method. I am sure
that once you understand this sclentific method, you will more fully

appreciate the product when you have an opportunity to try it.



HISTORY OF HYDROPONICS
. THE PAST

Hydroponics, the growing of plants without soil, has developed
from the findings of experiments carried out to determine what
substances make plants grow and the composition of plants. Such work
on plant constituents dates back as early as the 1600's. However,
plants were being grown in a sollless culture far earlier than this.
The Hanging Gardens of Babylon, the floating gardens of the Aztecs, and
those of the Chinese are examples of "hydroponic culture.” Egyptian
hieroglyphic records dating back to several hundred years B.C. describe
the growing of plants in water.

Before the time of Aristotle, Theophrastus (372-287 B.C.)
undertook various experiments in crop nutrition. Botonical studlies by
Dioscorides date back to the first century A.D.

The earliest recorded scientific approach to discover plant
constituents was in 1600 when a Belgian, Jan van Helmont, showed his
clagssical experiment that plants obtaln substances from water. He
planted 2 five pound willow shoot in a tube containing 200 pounds of
dried so0ll that was covered to keep out dust. After five years of
regular waﬁering with rain water he found the willow shoot increased in
weight by 160 pounds, while the s0il lost less than two ounces. His
coneclusion that plants obtain substances for growth from water was
correct. However, he failed to realize that they also require carbon
dioxide and oxygen from the air. In 1699 an Englishman, John Woodward,
grew plants in water containing various types of soil, and found the

greatest growth occurred in water which contained the most soil.



He thereby concluded that plant growth was a result of certain
substances in the water, derived from soil, rather than simply from
water itself.

Further progress in identifying these substances was slow until
more gsophisticated research techniques were developed and advances were
made in the field of chemistry. TIn 1804, DeSaussure proposed that
plants are composed of chemical elements obtained from water, soil, and
air. This proposition was verified later by Boussingault (1851), a
French chemist, in his experiments with plants grown In sand, quartz
and charcoal which he added solutions of known chemical composition.
ﬁe concluded that -water was essential for plant growth im providing
hydrogen and that plant dry matter consisted of hydrogen plus carbon
and oxygen which came from the air. He also stated that plants contaln
nitrogen and other mine?al,elements-

Various research workers had demonstrated by that time that plants
could be grown in an inert medium moistened with a water solution
containing minerals requlred by the plants. The next step was to
eliminate the medium entirely and grow the plants in & water solution
containing these minerals. This was accomplished by two German
scientists, Sachs (1860) and Knop (1861). This was the origin of
"nutriculture." Similar technigues are still used today in laboratory.
studies of plant physfology and plant nutrition. These early
investigations in plant nutritifon demonstrated that normal plant growth
can be achieved by immersing the roots of a plant in a water solution
contalining salts of nitrogen (N), phosphorous (P), sulfur (8),
potassium (K), calcium {(Ca) and magnesium (Mg), which are now defined

28 the macroelements or macronutrients (elements required in relatively






























