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efinition: Hydroponics
is a method of growing
plants  without  saill,
using minerals dissolved
solution in the water.
Plants can be directly planted in
the water or in an inert medium,
such as sand, perlite or gravel.
History: Soilless culture goes back
to the 17th century; the first book
written was in 1627 named Sylva
Sylvarum by Francis Bacon. In
1699, John Woodward published
his experiment of water culture
with spearmint, Mentha spicata.
In the vyears 18591875- the
hydroponic was technically
developed. In the early 20th
century the technique is used
to grow vegetables in some
pacific islands which have no
soil. From then, more hydroponic
techniques are developed and
it became easy and cheap to
build.
Plant  growth  requirements:
Plants to grow it needs air in
which plants take Carbon
dioxide and Oxygen (CO2
and 0O2). Plants need also
nutrients, water, light, energy
and mechanical support. In
geoponic (the traditional
farming in soil), plants get water,
nutrients  and mechanical
support from the soil. Plants
nutrients can be divided into two
categories: macronutrients and
micronutrients. Macro nutrients
are the nutrients that the plants
need in large quantiles. Plants
take Oxygen (O), Hydrogen (H)
and carbon (C) directly from
the air and water. The primary
macronutrients are Nitrogen (N),
Phosphorus (P), and Potassium
(K) and the  secondary
macronutrients are  calcium
(Ca), sulfur (S) and magnesium
(Mg). The micronutrients, also
called trace minerals, are Boron
(B), Chlorine (Cl), Manganese (Mn),
Iron (Fe), Zinc (Zn), Copper (Cu),
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Molybdenum (Mo) and Nickel (Ni).
Types of plant cultivation: Plants
can be growninsoil (geoponics),
or in water (hydroponics) or
even in the air (aeroponics).
Aeroponics can be considered
also as a type of hydroponics.
In hydroponics, the nutrients are
supplied directly to plant roots
in the water. These nutrients are
added to the water as dissolved
solids. In aeroponics, the roots
are sprayed by water mist which
contains the nutrients. Roots
need also oxygen, so the water
in hydroponics should have
enough quantities of dissolved
oxygen. To initially germinate
the plant seedlings, or to provide
mechanical support to the
plants, seedlings are planted

in non-soil aggregates such as;
growstones, coco peat, crushed
wood, perlite, peat moss, sand,
gravel and many other materials
even sheep wool.

Advantages of Hydroponics:
There are many advantages
of using hydroponics instead
of traditional geoponics.
Hydroponics  requires  small
space. You can grow plants
vertically, so maximizing the
production per square meter.
In the system | have at my
home garden, | am planting
120 different vegetable plants,
just on an area of 6 m2. Other
important advantage of
hydroponics is that it saves much
water than traditional methods;
more than 90% of water can be
saved. The hydroponic systems
have very high water use
efficiency, because the water
is circulated and evaporation
is very minimal. Plants grow
much faster in hydroponics and
have less chance for pests and
disease. The method is clean,
no fertilizers are added, no smell
and no need for soil tillage or
cultivation. Plants can be grown
anywhere even in closed rooms
with artificial LED (light emitting
diodes). By the advances in
technology, the hydroponic
systems became simple and
the nutrients solution became
cheap. You need to put very
small amount of the solutions,
for 120 plants | have used only
about 1.5 litters for 3 months.
The solution costs less than one
Omani Riyal per litter.

Types of hydroponics: There are
six types of hydroponic systems
which are: Drip System, Ebb- Flow
(Flood & Drain), Water Culture,
Aeroponics, Wick System and
N.F.T. (Nutrient Film Technique).
| use N.F.T system at my home.
In all of these systems the main
requirements is a water tank, a

small submerged water pump,
an air pump, pipes and seeding
media.

Aquaponics: Is a system of
aquaculture in which the system
produces fish and crops. The
waste produced by farmed
fish or other aquatic animals
supplies nutrients for plants
grown hydroponically, which in
turn purify the water.

Pipe hydroponics (NFT): The
system | am explaining here can
support 120 plants in 6 pipes;
each pipe is 3 m long with
dimeter of 9 cm. In this system
plants are grown in plastic cups,
which are installed in pipes as
seen in the photos. The cups
are filled with peat moss to grow
the seeds and for mechanical
support to the plants. The
water is stored in a 50 littens
tank. Water is circulated in the
pipes using a small 20 watt
submerged water pump which
pumps the water to the upper
two pipes, and then the water
will flow by gravity to the lower
pipes and eventually refurn
to the tank. To save electricity
and to prolong the pump life;
the pump is connected to the
main electricity through a timer
programed to switch the pump
on and off 16 times every day.
There are two mineral solutions
to be added to the waterin small
quantities, solutions A and B. The
concenftration of these solutions
is checked time per time, using a
total dissolved solids (TDS) meter,
which gives reading in part per
million (ppm). Different plants
need different concentration,
| am using now between 1500-
2000 ppm. | am growing in
the system, three varieties of
tomatoes and two kinds of
lettuce, hot pepper, onion, mint,
parsley, arugula and radishes.

‘ Abdullah Al-Ghafri
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