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Practically everything is undergoing scientific
transformation these days. Science has entered almost every arena of our lives.
Not even a single area we see around us, where one or the other aspect of
science is not visible. Agriculture and gardening are also such areas, which
have been altered for the best of human beings. 


 


History has provided us with the names of many great cultures
and scientists that have made a lot of effort achieve the art of cultivating
plants without soil. Techniques of the modern day have refined this art (or
science) almost perfectly. However, despite the fact that hydroponics has
reached many hobbyists, gardeners and professional farmers, it needs to be made
cost effective for the rural masses as well. 


 


Hydroponics is not just a new technology that allows us to
grow plants without soil. We have just perfected what our ancestors left for
us. It is much more refined today than it was ever before. The best instance of
age old hydroponics is the hanging gardens of Babylon. This garden is more than
a century old. The ancient techniques used a large amount of water containing
plenty of oxygen, and they grew like they would do in their natural environment.


 


Talking about hydroponics in today’s age, we have to admit
that it shows us a picture of future agriculture system. It would be too much
to say that the world will not need soil for fruits and vegetables. However, we
would not be solely dependent on soil for the same. Hydroponics, with the help
of easily available components, is accessible to most of the urban masses.


 


You just need to have a little creativity in your mind to
experiment with this life transforming technique. The scope of this method is
limited only by your own visualization. If you are ready to forget what you
already know, you can grow limitless plants with hydroponic systems. Just go
ahead reading HYDROPONICS: Your First Hydroponic Garden Made Easy and
you will discover that hydroponics is not that complicated as you had thought
it to be! 
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[bookmark: _Toc446777015][bookmark: _Toc445764253]What is Hydroponics?


Hydroponics is a division of hydroculture. It implies that
the plants are grown in a medium that does not contain soil or an environment
based on water. Hydroponic method uses solutions of mineral nutrients to
nourish the plants in water only, without soil. The word, Hydroponic, is
derived from Latin. The meaning is working water. 


 


The most common perception associated with this method is
that people think that the roots of the plants are suspended into water without
any growing medium. However, this is just a branch of hydroponic gardening,
called nutrient film technique or NFT. All over the globe, there are several
adaptations of NFT and it is a very famous method of hydroponic gardening.
There are many more branches of this method. 


 


If you love gardening, these times are very exciting for you
indeed. You do not need to feel limited by the season or climate for seeking
such harmless pleasures. You can grow practically any plant at practically any
time you like round the year. Nothing can stop you, except your own
imagination. The effective and simple hydroponic systems are there for your
service along with horticultural lighting. This can completely transform your
hobbies of gardening and allows you to grow your favorite plants anywhere and
anytime you choose.


 


The reason behind the success of hydroponics


The reason is quite simple. If you provide your plant with
its requirements in the right amount and at the right time, your plant will
grow genetically healthy within its limits. It is rather easy with hydroponics
than with soil. A motionless growing medium is used to grow the plants and a
perfect balance of pH balance is provided in the nutrient solution, which is
transported to the roots in an extremely soluble form. It permits the plants to
grab their food with minimal efforts contrary to the soil, where the plant’s
roots have to search for the nutrients to extract them. It holds true even if
we use organic, rich soil with the best of nutrients. With the technique of
hydroponics, plants save much energy, which can be used by them on their
vegetative growth and production of flowers and fruits. 


 


You can make an experiment to test the success of
hydroponics. Try to grow two genetically similar plants. Use soil for one plant
and apply hydroponics for the next plant. The difference will be visible to you
immediately. The plant grown with hydroponics will grow faster, better and will
give much more yield. That is why; more and more commercial producers as well
as hobbyists are adapting hydroponics.


 


Growing Medium


The medium in which the plant’s roots grow is called the
growing medium. It may include a wide range of substances like Rockwool,
coconut fiber, perlite, vermiculite, sand, gravel, etc. This growing medium is
a motionless substance which is not responsible for supplying nourishment to
the plant. For the purpose of providing nutrients, a nutrient solution is used,
which is a mixture of fertilizer and water. Thus, you have total control over
the supplies of plants. You can easily adjust the pH and strength of the
nutrient solution in order to ensure the right amount of nourishment for the
plants. You can even use a timer, which is not very expensive to be sure that
the plants get water and feeds on the right time.


 


Difference between "regular", hydroponic, and
organic fertilizers


The fertilizers intended for use in soil or hydroponic
fertilizers-they both consist of three main nutrients: potassium, phosphorus
and nitrogen. However, the major difference comes in the quantity of these
nutrients in hydroponic fertilizers. They consist of adequate amount of these
nutrients while the fertilizers meant for soil may contain these nutrients in
improper amounts. The plants have to search for them in the soil for the amount
they require, assuming that the soil contains them. The problem arises when one
of these nutrients or all of them are not there in the soil. Sometimes, they
also get depleted due to successive plantings.


 


The hydroponic fertilizers are more refined in form and have
lesser impurities, which makes them more stable and also more soluble so that
they have better absorption capacity.


 


On the other hand, organic fertilizers are different from
soil and hydroponic fertilizers. They are different in composition and their
process of delivering nutrients to the plants is also distinguished. They
depend on synergistic activity of the microbes and bacteria to split the
nutritional substances so that they can be easily taken up by the plants. Soil
and hydroponic fertilizers give the nutrients to the plants in an easy to use
form. Earlier, they used to be mutually exclusive. But, in the last few years,
various organic fertilizers have come to the market, whose formulations are
refined for their application in hydroponics.


 


Micro nutrients-what are they?


They are also known by the name of trace elements, which are
required for the healthy growth of a plant. Some of the micro nutrients include
sulfur, calcium, magnesium, boron, copper, cobalt, iron, molybdenum, manganese,
and zinc. If any of these nutrients are required by the plants but they do not
get it, they undergo diseases, stress and become more prone to fungus, pest and
bacteria. The plants may also have uptake problems with N-P-K fertilizer, which
is being fed to them.


 


In such conditions, the plants will never be able to live
the maximum potential of their genes in yield and growth. And, at extreme
stages, they may even die. In the production of food crops, if the plants are
deficit in nutrients, the animals or humans who consume them will also be deficient
of the same nutrients.


 


Due to successive years of farming on the same lands, most
of the commercially produced foods today have lesser nutrients. That is why;
the number of such families is increasing which like to grow their own crops,
or at least fruits. If you are growing plants in soil, you must remember to
renew the soil between plants. If you are growing plants hydroponically, you
must avail yourself of hydroponic fertilizer for the plants, which is capable of
providing the trace elements.


 


The complications associated with hydroponic gardening 


The method of hydroponic gardening is really simple. You can
grow a plant in a bucket which is hand watered or a nursery pot. You can also
use any variety of inert mediums for growth. Moreover, you do not need any
automation or grow lights or electricity.


 


The prospective of going high tech can only be limited by
your budget and imagination. Practically, all the features of garden management
are possible to be automated. You can monitor and control your gardening using
your mobile or laptop from any corner of the world. You just need to have the
nerve to dream.


 


Most of the hydroponic systems lie between the two extreme
situations mentioned above. A hydroponic system at an average home comprises of
a few basic things: a growing tray, a submersible pump, a reservoir, an air
pump and a simple timer. An air stone is also there to oxygenate the solution
of nutrients.  And, of course, light is also required, either artificial or
natural.


 


The importance of pH in hydroponics 


It is very crucial to maintain the pH level in hydroponics
as well as in the soil. If too much variation comes in the level of pH, the
ability of the plants to absorb nutrients gets lost. In hydroponics, it is much
easier to test, monitor and control the pH quickly, which is not that simple in
dirt gardening. It takes much more time and is more complicated in traditional
gardening. 
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[bookmark: _Toc446777017][bookmark: _Toc445764255]Benefits of Hydroponics


Since everything is taking up a new face of technology these
days, why should gardening lag behind? In hydroponics, you do not have to worry
about soil borne diseases, weeding, time for fertilizing, cultivation labors,
spraying pesticides, soil texture, tilling and many more things. This method
gives you a simple method of growing vegetables and fruits that have much more
nutrition than regular products. In just a short time, you can expect
phenomenal results with hydroponics.


 


You can maintain hydroponic gardens both outdoors and
indoors. You can savor home-grown, fresh fruits and vegetables which will get
you peace of mind and happiness and you can also save some money.  You can read
further to know about more benefits as well as some shortcomings of this system:


 


Benefits of hydroponics gardening 


·        
You can grow the plants anywhere in your house or outside it till
the time their requirements of growth are met.


 


·        
You have to spend only 1/20 portion of water in hydroponics that
you would use in soil based traditional gardening.


 


·        
The plants get a sterile environment. 


 


·        
The technique of hydroponics does not need any fertilizers,
pesticides and supplementary chemicals. Thus, the chances of damage because of
soil borne diseases and weeds are not there. 


 


·        
The speed of growth is doubled in this technique of gardening in
the same space that you would use in traditional gardening.  


 


·        
20% lesser space is required in hydroponics since plants that
have smaller roots can be placed adjacent to each other. 


 


·        
 In traditional gardening, run-off may lead to degradation of
environment because of great proportions of phosphorus, potassium, and calcium
dissolved in it. However, in hydroponics, you can reuse the same water over and
over again which saves you water as well as money. 


 


·        
Obviously, the labor involved in this method is much lesser and
the efforts of upkeep are significantly lesser. 


 


·        
You can have absolute control over balance of nutrients by using
high quality nutrient solutions.


 


·        
You do have to arrange for soil set ups or testing equipment. 


 


·        
The plants grown with this technique are much healthier. They
also have more nutritional value as much as 50% higher as compared to
conventional plants. 


 


·        
The method is simple in comparison with soil based gardening. 


 


·        
You do not have to worry about the changing seasons and your
crops will not be affected by it. 


 


·        
You can adopt this technique even as a habit or hobby. It helps
you relieve from stress and you can spend quality time with yourself as well as
your family while doing something productive. 


 


Shortcomings of hydroponics gardening 


·        
The initial cost of set up for hydroponics is quite high and you
have to supervise it constantly. 


 


·        
If there is frequent power outage in your area, the plants may
suffer. In that case, you need to water your plants manually. 


 


·        
Microorganism of water may take birth. 


 


·        
You must have technical knowledge of plants for adapting
hydroponics.


 


There are several benefits of this method gardening. This
practice gives you marvelous results in very less time if you use proper
techniques and have sound knowledge about plants. If there are environmental
concerns in the area you live, the land is sparse or there is shortage of
water; you can adopt this method of gardening and continue enjoying your
favorite fruits and vegetables. If you are a commercial farmer or a hobbyist,
it is beneficial for you in the same manner. 
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[bookmark: _Toc446777019][bookmark: _Toc445764257]The Difference Between
Hydroponics and Aquaponics


Aquaponics
and hydroponics- both methods of crop cultivation are soil free. The main
difference between them is that the method of aquaponics incorporates a
hydroponic environment along with aquaculture, which is the method of cultivating
fish. In other words, aquaponics is a combination of aquaculture and
hydroponics in a controlled atmosphere so that a balanced ecosystem is created
which benefits both, the fish as well as the crops. 


 


The aquaponics system 


This
system consists of:


·        
One hydroponic bed which is used to grow crops using nutrient
solution.


 


·        
An aquarium or a tank where the fish are grown.


 


These
two components coexist, which implies that they are dependent on each other for
their growth. With the growth of fish, the aquarium is filled with their
excreta and other waste material. The gardener needs to change this water at
regular intervals so that the fish get clean water to flourish. Conventionally,
if you cultivate fish, you would dispose this water, which is a complete
wastage of a valuable natural resource. Fish excreta are a precious plant
nutrient.


 


The
system of aquaponics uses the wastage of the aquarium after it is treated with
organic bacteria. This treatment converts the excreta of fish into nutrients
which can be used by the plants being grown in hydroponics system.


 


In
hydroponics, the plants make use of nutrients in water while they grow. With
time, this water should be substituted with fresh nutrient solution to allow
the plants to grown at normal pace. At this time, the water loaded with
nutrient from the fish tank can be used. After that water is nursed with
bacteria, it is transferred to the hydroponics segment, where the used water is
replaced with this water from the fish tank. 


 


Major differences between aquaponics and hydroponics


Although
there are many similarities between the two methods, but they are significantly
different from each other as well. Both these methods use nutrient rich water
which is oxygenated for the purpose of bathing the roots of plants regularly.
Aquaponics also borrows some techniques from the system of hydroponics like DWC
or deep water culture and NFT or nutrient film technique. Let us study the
differences between the two methods:


 


Expenditure on chemical nutrients


In hydroponics, the chemical
nutrients come turn to be expensive because you have to buy the nutrient
solutions every time. Moreover, these costs are rising because of scarcity and
over mining (some of the growing media are mined material). On the other hand,
in aquaponics, you can use fish feed in place of nutrient solutions. They cost
you much lesser and also give you better support for your plants. 


 


Preserve nutrient solution 


At some times, water of the
hydroponics system requires to be discharged since the chemicals and salts get
built up to a level which may prove toxic for plants. You also have to
carefully consider where you can dispose this water. In aquaponics, you get
water naturally balanced with right amount of nitrogen and you do not have to
replace the water, but top it up only for evaporation. 


 


Ease of upkeep 


It is comparatively very
easy to maintain aquaponics because you do not need to check power supply once
a day like you would do in hydroponics system. Aquaponics establishes a natural
ecosystem. You just need to check for the level of ammonia and pH weekly and
for the level of nitrate monthly. 


 


Productivity 


Several studies have shown
that after the aquaponics biofilter gets established, which takes 6 months; it
yields faster, efficient and better results of plant growth in comparison with
hydroponics. 


 


Organic growth 


The sterile environment of
hydroponics is man-made while it is a natural ecosystem in case of aquaponics,
which makes it absolutely organic. Also, hydroponic system uses expensive
nutrient solutions made of salts and chemical mixtures to feed plants. And,
aquaponics uses plant food which is made out of fish waste treated with
composting worms and organic bacteria. The disease rates are lower in
aquaponics and plant growth is better. 


 


Which system is better?


The modern times has seen
the sustenance of hydroponics for a longer time than aquaponics. However, the
system of aquaponics can be marked out even in ancient times. Increasing number
of people can be seen who realize the benefits of aquaponics over other systems
of gardening. Also, the institutes and gardeners are encouraging people to
adopt aquaponics. In a short span of time, we will see the sustainable food
arrangement flourishing around us. 
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[bookmark: _Toc446777021][bookmark: _Toc445764259]The Difference Between
Hydroponics and Traditional Farming


Conventional
soil based farming methods used for production of vegetables are usual for
settings of large production or backyard gardens. Hydroponics is a feasible
method for cultivating more plantations for lesser money and time. Fight your
mind for what you already know and keep your mind open adopting a better
technique to produce vegetables and fruits for your business or family. Let us
see what are the differences between hydroponics and traditional farming and
the advantages of the former over the latter: 


 


Space 


This is
probably the most prominent benefit of hydroponics system over traditional
farming. Hydroponics requires only one-fifth of the space needed for conventional
farming to produce the same amount of vegetation with both methods. Since the
plants of hydroponics systems have smaller roots, they need lesser space
because it is only soil which makes the roots branch out. 


 


Conservation 


In soil
based farming, significant amount of water is needed to support plants, much of
which is also lost in evaporation and ground as well long before the plants get
it. Hydroponic systems can maintain apt water conditions and there is no loss
of water from drainage or evaporation. Because of this reason only, the
hydroponic plants are able to efficiently utilize nutrients. Lesser amount of
nutrients is vanished in soil leeching or airborne breezes, which implies less
fertilizer is required. 


 


Soil 


Since
there is no soil involved in hydroponic crops, there is no fuss with weak
soils, soil temperature or soil improvement. The system itself is capable of
providing perfect conditions to the plants for their growth. However, there is
one disadvantage of this system. Hydroponic plants have weaker system of roots.
But, if you do not have perfect soil in your garden, hydroponics is best for
you. 


 


Climate and speed 


Plants
grow faster in hydroponics system than in soil, which means more vegetation per
year along with more profit. Moreover, with the former system, you can grow
crops round the year indoors without worrying about climatic conditions
outside. 


 


Time, equipment and labor costs 


Though
the initial set up costs of hydroponics are higher than traditional farming,
the expenses are spread over time and stabilize later. Since the rate of
production is high, money is saved when you do not have to spend much on labor
and time. 


 


Reaction time of diseases 


This is one area
where conventional farming has an upper hand. Plants take long amount of time
to react to soil borne diseases. But, they react much faster to pests and
diseases and perish faster. Thus, the conventional farmers get a good time to
fight the problems of plants. 
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[bookmark: _Toc446777023][bookmark: _Toc445764261]Different Types of
Hydroponics


When you
start researching about the types of hydroponic systems, you might find
hundreds of them. But, eventually you will discover that all kinds of
hydroponic systems are built around some common principles. You must understand
these six systems before you install your first hydroponic system: 


 


1.       Drip
system 


 


2.      Ebb
and flow system  


 


3.      Nutrient
film technique 


 


4.      Aeroponics
system 


 


5.      Deep
water culture 


 


6.      Wick
system 


 


Let us
learn about these systems one by one:


 


1. Drip system 


The
basic principles of drip system are comparatively simple and thus, this system
has become very popular due to its simplicity. You need to add vital nutrients
to a water tank so that a nutrient reservoir is created, which is kept detached
from the crops. Then, the water is pumped upwards through a system of tubes and
is transferred to the plants one by one.


 


You
can control this pump using a timer, which rules out the need of manual
watering. You can decide the water cycle for your plants with the help of this
timer. An emitter can also be used at the tip of each tube to control the
amount of water for each plant in the watering cycle. It implies that different
kinds of plants can be planted in one system and water cycle can be customized
accordingly.


 


 Types of drip systems:


·        
Recovery drip system 


·        
Non-recovery drip system 


 


The
recovery system allows the excess of nutrient solution to drain back again into
the reservoir nutrients to be used again. This increases the efficiency of the
system and thus requires low maintenance.  You need to check the reservoir
containing the solution periodically. As and when the plants soak up the
nutrients, it distorts the nutrient makeup in the remaining water. 


 


2.  Ebb and flow
system 


 


This
system is also called flood and drain system and is also very popular kind of
hydroponics systems. The working of this arrangement is almost similar to drip
system but is simpler than the latter. For an amateur gardener, this system is
ideal. 


A
nutrient reservoir is used to keep the water to be fed to the plants, which are
planted in a grow tray over it. For activating the pump placed in the reservoir
periodically, you can use a timer. The pump transports the nutrient solution to
the plants in appropriate amount.


 


Once
the grow tray is flooded with water sufficiently, the system will be
automatically turned off, draining the excess runoff into the nutrient
reservoir. That is how this system has got its name from the cycle of
continuous flooding. The filtering back of the runoff into the nutrient
reservoir makes this system self-sufficient and thus, needs low maintenance.


 


Just
like the drip system, you can set the timer manually to feed the vegetation
according to your needs. But, unlike drip system, you cannot adjust the
nutrient amount in the solution in order to plant different plants in the same
system because all the plants receive equal flooding.


 


Because
of the simplicity of this system, you can build this system on your own.
However, if you are short of time, you can buy them at cheap prices. Most of
the ebb and flow systems are based on the concept of “plug in and go”. 


 


3.  Nutrient
film technique


 


NFTs
are the commercial form of hydroponic systems, which are particularly used for
shorter harvest crops. This system does not need a timer. The nutrient system
from the reservoir is pumped up into the grow tray in a constant cycle. Grow
tray is built such that it has a slight downhill decline, which allows the
nutrient solution to trickle through the slope into the nutrient reservoir,
where it is recycled again.


 


In
place of a regulated schedule of watering, the hydroponic plants in this system
are given a constant flood of nutrient solution. Grow tray slope is placed at a
shallow angle so that the nutrient solution can drip along it. The slope of the
tray ensures that the solution definitely reaches the base of the reservoir. It
makes sure that the flooding does not happen in the grow tray to prevent the
plants from being stuffed too much.  Just a small layer of nutrient solution
becomes accessible to the plants. The plants are suspended in the air with their
roots always drooping down.


 


Since
there is no timer engaged, chances for mistakes are minimized, which makes the
maintenance very low. You just need to organize the nutrient solution and turn
on the pump. Because you do not need to check the system manually for a long
time, the reservoir includes an air stone, which is important to keep the water
of the system oxygenated. 


 


4. Aeroponics
System


 


This
system is the most advanced among all the systems of hydroponics. The
scientists even claim that this system may provide answer to the food shortage
in the time to come. The plants are kept suspended in the air like the NFT
system. The roots are always drooping down. A tube is used to get the nutrient
solution pumped upwards, where the higher pressure pumps or mist nozzles are
placed to spray the same solution like a mist over the suspended roots.


 


Since
misting supplies lesser food to plants in comparison to the other systems, the misting
is done more frequently. This is managed through an advanced timer along with
the high pressure pumps. This means that the cost of equipment is higher for
aeroponics system.


 


Nutrient
solution is spread around much more often in aeroponics system because of the
regularity of food and the actual procedure of converting water into a mist.


 


Also,
the solution of nutrients is also more oxygenated in this system, which makes
the plants grow faster than other systems. The hydroponic plants adjust to
their methods of feeding and thus grow more roots so that they can absorb more
and more nutrients from the spray of solution.


 


The
major reason for this technology being held in vision for future production of
food is that it provides the possibility of a few plant groups being grown
vertically. It implies that less land is needed for farming. For instance, if a
plant is suspended on a wall, which is vertical, the roots may be sticking out
on the other side of the wall. This gives the option of misting the roots with
aeroponics system. 


 


5. Deep water culture 


 


This
is the simplest method of hydroponics. Some schools also use this method to
demonstrate hydroponics to children. Thus, if you can recall any such working
model of cultivation from your school days, this was it. The placement of grow
tray in this system is different from other systems of hydroponics. It is not
kept detached from the reservoir of nutrients. Rather, a growing platform,
which is usually a Styrofoam piece, is merely floated over the nutrient
solution.


 


The
top of the plant and the leaves is being held by the floating platform above
the water. However, the holes are cut into its bottom so that the roots can
grow down directly into the nutrient solution. Since there is no circulation of
nutrient solution in this solution, it is necessary to incorporate an air stone
in the water to keep it oxygenated.


 


It is
important to note that this system does not work for all kinds of plants. Since
the roots are continuously immersed in the nutrient solution, some kinds of
plants may suffer due to overfeeding. Thus, only water loving plants like
lettuce should be cultivated through this system.


 


In
case you have an old aquarium lying waste somewhere in your house and if you
can arrange for a board of Styrofoam, you can quickly assemble a DWC system of
hydroponics. 


 


6. Wick system


This
system does not involve any complicated equipment. It does not include any
mobile parts and thus, does not include any electricity or pumps. However, some
people prefer to use an alternative air pump, which is kept in the reservoir.


 


The
working of this system has given its name to it. The capillary action is
employed in this system to suck up the solution of nutrients from the reservoir
tank to the plants. Typically, a good wick system requires at least a couple of
decently sized wicks to transport enough nutrient solution. The tray containing
the plants is placed above the reservoir. This makes sure that the nutrient
solution does not have to travel too far to reach the plants.


 


Before
selecting a wick you can do some experiments with different materials of wick
to check their absorption and resistance to rotting. Some examples of wick
material are propylene felt strips, fibrous rope, tiki torch wicks, mop head
strands or rayon rope, braided polyurethane yarn, wool strips or rope, wool
felt, cotton rope, nylon rope, etc. Wash the wick prior to use. The wicks
should not be too long so that the water has to travel lesser path.


 


Some
examples of growing media are coco coir, perlite or Vermiculite, water
absorbing polymer crystals.


 


The Reservoir


The
size of the reservoir is modestly large so that it does not dry out. Also, it
should be filled with sufficient water so that the nutrient solution does not
have to travel high up. The nutrition solution is changed frequently to prevent
the growth of microorganisms, if the reservoir is not light proof.


 


Air pump 


It is
an optional thing to be used in the reservoir for the plants to absorb oxygen
directly from the nutrient solution easily. Air pump also helps to aerate the
nutrient solution and maintain the circulation of water, which mixes the
nutrients evenly.


 


Shortcomings of wick system 


The
major disadvantage of this system is that it cannot be employed for larger
plants as they suck more water. Only non-fruiting, smaller plants can be grown
such as herbs and lettuce. The fruit bearing plants will suck up more and more
water from the reservoir to support the fruit growth.


 


Also,
this system is not very competent at nutrient delivery. The plants that require
more nutrients regularly may not flourish with this system. Only light feeders
like herbs and lettuce can be grown easily, but plants such as pepper, tomato,
etc. cannot be supported. The plants cultivated through this system do not
absorb water and nutrients evenly. The plants grab the water and nutrients
required by them and residue of nutrients is left in the growing medium. Thus,
it creates a toxic formation of mineral salts. Thus, if you are using this
medium, you must flush the excess nutrients from the growing medium using fresh
plain water regularly weekly. 


 


Why is aquaponics not a type of hydroponics?


Some of
you might argue that aquaponics is also a kind of hydroponics system. However,
as a matter of fact, it is not a 7th kind of hydroponics system. It
is just because aquaponics is differentiated from all other kinds of hydroponic
systems in terms of formulation of nutrients, not how the oxygen, water and
nutrients are transferred to the roots of plants. You can use the system of
aquaponics and delivering the nutrients of the fish waste in any of the 6
systems of hydroponics. It can be done by simply replacing the usual nutrient
reservoir with that of fish tank reservoir.


 


In
aquaponics, you attempt to control certain natural nutrient levels with
bacteria, micro flora and other microorganism living in the water of the
aquarium in order to decompose the waste of the fish into the nutrients useful
for plants. In brief, the process of aquaponics deals with making nutrients from
the fish waste, which implies that we are basically producing our own
nutrients. But, it does not affect the way nutrients, water and oxygen are
transported to the roots of the plants. 
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This
book on hydroponics is incomplete without a say on what all you can grow with
this beautiful technique. When your set up matures, you will not want to see
the grocery store ever for the veggies that you can grow yourself. You do not
need to have a large space to set up hydroponics systems. They can be installed
in small spaces also. Here is a list of a few plants that you can grow with
hydroponics systems. They are delightfully edible as well as perfect for
hydroponic growth. Though we have mentioned the ideal system for each plant,
you can grow them in any of the systems mentioned in the previous chapter.


 


Vegetables 


Tomatoes:
Though tomato is basically a fruit, we have colloquially listed it as a
vegetable here. Tomatoes are vine plants. Thus, sowing a soilless nutrition mix
with a fence is ideal. The drip system works well for tomatoes.


 


Lettuce:
They make a great base for sandwiches and salads. This vegetable grows
exponentially in hydroponics. They can be easily taken care of if you use the
NFT or nutrient film technique system.


 


Celery:
It is the negative calorie food which has great texture and flavor. Celery
stalks give good response to the ebb and flow system, which keeps them wet and
does not let their shallow roots drown.


 


Radishes: 
The snappy flavor of this vegetable goes really good with other different
vegetables. You can pickle or grill them or eat them raw. They take up good
growth with DWC or deep water culture hydroponics system.


 


Cucumbers:
Cucumbers are relatively easy to grow with grip irrigation system.


It is
important to note that root vegetables like potatoes, carrots, etc., are not
very easy to grow hydroponically but it is not impossible. Drip systems that
use coco-coir and other soilless potting soil do well.


 


Fruits


Watermelon: This fruit requires large amounts of
water. Thus, they can be grown well with ebb and flow system if you are
planting many watermelon plants. But, a single plant can be grown with a
floating system with DWC, where the plants float on the surface of water. Since
watermelon is a vine plant, you need to check frequently to ensure that the
fruit is supported properly.


 


Cantaloupe (Netted Melons): They are almost identical
to watermelons. They can be grown with ebb and flow system. You need to give a
support of net or anything else to these melons. 


 


Strawberries: This fruit needs relatively lower
humidity. Also, they are prone to rotting of roots. Thus, you need to be very
cautious with them. NFT system is the best hydroponic system for strawberries
if you take care of humidity.


 


Blueberries: You need to invest a long time to grow
bushes. It may take as long as 2 years to bear fruits for blueberry plants but
they last longer because they do not require to be replanted every year. NFT
systems can supply good amount of nutrients to blueberry plants.


 


Grapes: This plant needs extensive care and might
prove somewhat difficult to grow. They work better in the bucket system with
fences for support. You also have to keep a check on pH balance and rotting of
roots and also make sure that they receive good amount of water.


 


Herbs 


Chives:
The fantastic flavor of this garnishing herb is ideal for baked potatoes.
You can grow them with drip system or ebb and flow system. Chives have a fast
growth and do not require much maintenance.


 


Oregano:
You can incorporate oregano with practically any kind of pasta, pizza and Paninis
to enhance their taste. Just like other herbs, drip system or ebb and flow
system work well for oregano too. They are also very simple to grow.


 


Basil:
You can grow basil with drip system or NFT system. They have a quick growth
and do not need much space.


 


Sage:
The peppery, savory flavor of sage makes it an essential herb for chefs all
over the world. They are easy to grow and suit best to NFT system. You can also
grow it with other herbs in different systems.


 


Rosemary:
Rosemary is pretty and aromatic, which is used to add tremendous flavor to
meats and breads. The fibrous roots of this herb grow best in the drip system
along with soilless potting mix. 


 


Most
herbs do not consume much space, which makes them ideal for kitchen top garden
or a window sill. You can grow all the herbs in a DWC or ebb and flow system to
save some space using one planter only. But, if you want to grow mint, it
should be separately grown since it consumes much space.
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Growing Mediums for Hydroponically Grown Plants


A
growing medium is just anything that lets a plant grow in it. There are
limitless growing media around us. You just need to look around a little for
organic (natural) or manmade mediums. You can even use air as an effective
growing medium for roots. Asking for which is the best growing media is like
asking which the best food is. The answer to such questions depends on a number
of factors. The type of plant you plan to grow, the local environment and the
type of hydroponic system you will use are just some of these factors that
influence your decision of buying a growing medium. Sometimes, price is also a
determining factor in such decisions. We have listed a few common growing
medium with their advantages and disadvantages along with their
characteristics. 


 


Oasis cubes


They
are pre-formed cubes and are lightweight, which are modeled for propagation. It
is a very famous medium when you want to grow a plant from cuttings or seed. It
retains water really well and has a neutral pH. They are implied to be a
beginner medium, which come in different sizes. You can transplant oasis cubes
into typically any growing medium or hydroponic system, or even into soil. 


 


Coconut Fiber


This
medium is gaining popularity fast round the world. This completely organic
medium gives very good performance in hydroponic systems. Coconut fiber is the
powdered husk of the coconut. It is capable of maintaining larger oxygen
capacity and water retention compared to Rockwool. Water retention capacity
becomes a great advantage for intermittent water cycles of hydroponic systems.


 


This
fiber also contains a significant amount of root accelerating hormones along
with providing protection from root diseases like fungus infestation. Some
growers have found that a combination of 50% expanded clay pellets and 50%
coconut fiber makes a perfect medium for growth.


 


You
must be very careful while buying coconut fiber because a lower quality of
coconut fiber is commonly available in markets, which is finely grained and has
a high amount of sea salt. This quality gives disappointing results in
hydroponic systems.


 


Perlite


Perlite
has been used for years as a soil additive, which increases aeration as well as
draining of soil. It is a mined substance, a kind of volcanic glass. It is used
as a hydroponic growing medium in combination with vermiculite in equal
proportions. It is also an important component of soilless mix. You can also
use it in wick type hydroponic system due to its great wicking action. Another
added advantage with perlite is that it comes really cheap.


 


However,
there is one disadvantage with perlite. It does hold on to water well, which
implies that it might dry out fast between watering cycles. Also, the dust of
perlite is not good for health. Thus, you must put on a dust mask while you
handle it.


 


Vermiculite


This is
also a kind of mined material. It looks like mica rock in its raw form. It is
used in combination with perlite. Vermiculite has amazing water retention, as
much as 200%-300%. And perlite does not have this quality. Thus, when you
combine them in equal proportions, you can balance retention of water and
supply of oxygen. You can use it in ebb and flow as well as drip type systems.
Vermiculite is also very inexpensive.


 


The
excessive water retention of vermiculite becomes a disadvantage for this
medium. If it is used without mixing any other medium, it may suffocate the
plants’ roots. 


 


Soilless Mix


Different
kinds of soilless mixes are available in market with a wide range of assortment
of components. Many of them contain ingredients like Vermiculite, Sphagnum
moss, and Perlite. Such growing media are generally considered organic, which
are mostly used for wick systems and drip systems (on-recovery). You can use
them in recovery systems. But, most of the soil mixes contain very fine
elements which can clog drip emitters and pumps if you do not employ a good
quality filtration system. Usually, soilless mixes have good water retention
and a good wicking action along with great air retention. These entire
qualities make the soil mixes a great growing medium for organic gardens and
hydroponic systems.
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Basic Hydroponic System for Home Scale Vegetable and Herb Gardens


If gardening is your hobby but
you do not like to mess your clothes and hands with dirt, you have better
option- hydroponics. You need some basic equipment to assemble your hydroponics
system. Gather some hydroponic nutrients, a hydroponic system, a stable
hydroponics medium, timer, plants and a source of light.


 


Where you can buy a hydroponics system?


Hydroponic systems can be
procured from any of the commercial suppliers. You can look online to search
for suppliers near you. As mentioned in the previous chapters, buy a system
which fits the needs of the plants you want to grow.


 


Building your own hydroponics system


It depends upon your comfort
level. If you can take the pain of gathering all the material, then yes, you
can build your own hydroponics system. There are many books and websites which
offer help to build your own system. Doing it on your own has the advantage
that you can customize your system according to the space you have and the type
of plants you plan to grow.


 


Growing medium and nutrients


You will be required to use a
mixture of primary, secondary as well as micro nutrients, which are composed
for hydroponics. They are way different from the nutrients meant for soil
(fertilizers). If you are a beginner at hydroponic systems, make a very simple
system. Be on the safer side and buy nutrients and mediums that have been
proven to work. 


 


Apart from water, different
mediums that can be used are small clay rocks or hydrocorn, rockwool, coconut
fiber, perlite, vermiculite and sand. All these materials are inert, which
means that they do not break down easily. This process helps to deliver
nutrients to plants in the soil. You cannot say that one hydroponic material
has more advantages than the other. It simply depends upon the circumstances of
your gardening and your level of comfort.  An important factor is to avoid the
mediums that retain too much water from becoming excessively wet. Soggy mediums
cause suffocation to the roots since oxygen cannot reach the roots properly.


 


Why roots of plants do not suffocate in water


The air pumps that are used the
water systems constantly form bubbles and raise the level of dissolved oxygen
within the water. This makes sure that the roots of the plants get ample supply
of oxygen while they are submerged in water.


 


The source of light 


There are many sources of
artificial lights. But, the most popular source of light is metal halide.
Several other kinds of artificial lights are LEDs, high pressure sodium bulbs,
compact fluorescents and high output fluorescents. All these sources of lights
can be used in indoor hydroponic systems.


 


Outdoor hydroponic systems 


Of course, you can grow
hydroponic plants outdoors. If you provide the plants with sufficient natural
light, they will flourish in your outdoor gardens too.


 


Time taken by the plants to grow 


Like all other hobbies, you need
to keep patience with hydroponic systems. Once you learn about the process, you
do not need to spend time in weeding that you would do in conventional
gardening. But, you do need to spend time to maintain your system, harvesting
and replacing nutrients.


 


How is it different from organic gardening? 


It is not exactly similar to
organic gardening. The ingredients of organic fertilizers need physical contact
with soil so that they are converted to the form that the roots of the plants
can easily absorb. Since hydroponics does not include soil, it cannot be called
organic gardening. However, the ecological values of this system of hydroponics
are similar to organic gardening.


 


What plants you can grow?


Any kind of houseplants,
vegetables and fruits can be grown in hydroponics. It depends on your needs and
wants. You have already read in the earlier chapters that the plants with
shallow roots can be best grown with hydroponics gardening. Some examples are
lettuce, spinach, herbs and radishes. Aggregate systems are good for vegetables
that have deeper roots like beetroots. They are also good for those vegetables
whose tops are heavy like cucumber and squash.


 


The yield of hydroponic plants 


If you provide the right amount
of nutrients, a good equilibrium of light and other conditions of growth are
met; you can expect a good deal of yield from hydroponics gardening. And, we
must say that the yields of hydroponic gardening are much higher than the
conventional gardening and organic gardening.


 


The taste of hydroponic crops 


You do not have to worry about
the taste of hydroponic crops. It definitely exceeds the taste of soil grown
crops.
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Hydroponics System?


Since you have decided to build
a hydroponics system, you will definitely want to grow your favorite plants in
it. Although it is easy to start these systems, you need to take care of a few
things so that the end results are positive. Obviously, you would not want to
waste all your efforts just because you “forgot” to be cautious. You can keep
these tips in mind to maintain your hydroponics system to the best.


 


Maintain cleanliness of the system 


You must clean your grow room
prior to installing the hydroponics system. Before you set up the system and
keep it in the grow room, you must clean your plant box using a 10% bleach
solution. Cut off the dead leaves of the plants and eliminate them from the
room. Dead organic matter decays and attracts fungus. You must also take out
diseased plants so that there is no chance of spreading of infection. Whenever
you change water in the reservoir, you must wash the tank properly with a 10%
bleach solution. In case, you are using large trays for your slabs and blocks,
you must wash them too, particularly if you doubt that the roots are
susceptible to rotting.


 


Drippers 


When you use a drip system, it
is wise to purchase some extra drippers. You can change the drippers whenever
they get clogged. Take a bucket with vinegar in the grow room and put the used
drippers in it. They will get cleaned easily.


 


Ebb and flow system 


For this system, you need a
timer that can be set at an interval of 5 minutes, so that a complete cycle
will soak your stone wool for a time period of 10 minutes. In order to prevent
building up of salt, it is recommended that you must top water the plants
weekly. Use the same solution in the reservoir. But, do not use plain water to
top water the plants. The plants may get shocked! In addition, keep a tray
handy, which has deep grooves so that the water should drain away from the
slabs.


 


Maintain pH


The pH should not go below 5
ever! Also, make sure that the stone wool is not damaged. If the pH is below 5
and above 7, the plants are not able to absorb the nutrients. A couple of hours
before you place the plants, do not forget to soak the stone wool using water
with pH level 5.5. You can also flush the stone wool with the nutrient solution
with pH 5.5, drain to waste, then you can place the stone wool in the system.


 


Level of pH in the reservoir
goes up in the course of vegetative growth, which is completely natural. It
implies that your plant is happily growing. But, pH levels also rise due to
algae growth and high temperature. Thus, you must keep an eye on pH. Maximum plants
show good growth at pH 6.0


 


Reservoir solution 


It is highly recommended that
you must change the complete reservoir solution every week. Even after taking
every care, the solution may fall short of important micro nutrients or get
infected due to rotting roots. If the reservoir consists of nutrient solution
that is diluted or ready to use kind, you can use lemon juice or phosphoric
acid to lower the pH levels.


 


Learn from your own doings 


Make a journal which keeps a
track of EC, light level pH, temperature, and CO2 for each day. This will
enable you to learn from your own successes and mistakes. This habit will also
help you to ask for solutions from the supplier when you give them a list of
your questions. 


 


Check your basics 


There is a deficiency of calcium
in leaves sometimes. Before you accuse the plant food for unhealthy plants, you
must check the journal. Every element should be in balance. Change any one
parameter and watch for effects. Sometimes, the water of the reservoir becomes
very cold. You can put in a heating element in it to reach a temperature of 70
degrees Fahrenheit. You can also put a heating mat under the reservoir.


 


If you are facing problems in
getting the plants to place fruits and flowers, you can try to make a bigger
difference between the temperatures of day and night. If nothing works, you can
try to increase the injection of CO2 during daytime.


 


Deficiency of calcium


If you find that the youngest
leaves are curled downward, it means that there is a deficiency of calcium in
the plant. And, in case, the older leaves are seen curled, then there is
something not right in the root zone. This reduces the uptake of calcium.


 


Deficiency of calcium is a
result of inadequate movement of water through different parts of the plant.
You must remember that calcium gets transported only through the stream of
water, not through the stream of nutrients. Thus, it is usually related to
change in climate. Higher humidity prevents uptake of calcium even if is
present in sufficient amount in the nutrient solution.


 


Deficiency of calcium in fruits 


Large fluctuations in the
humidity levels during day and night disrupt the flow of calcium within
different parts of the plants. This results in BER or blossom-end rot. Poor
development of roots is also a major cause of calcium deficiency in fruit
bearing plants. When the roots do not grow actively, new tips of roots do not
form properly and the uptake of calcium gets reduced.


 


Keep checking the plant 


Make it a habit to check the look
of your plants every day. Any changes in their condition should be taken care
of seriously. Write the changes in your journal and ask for advice from your
hydroponics supplier. You can also take the advice of friends who work with
hydroponics systems.
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A
comprehensive reading of Hydroponics: Your First Hydroponic Garden Made Easy
must have eliminated, or at least diminished the stigma related to this
technique from your mind. Hydroponics, as you have read before, is not a new
invention. Our ancestors had been experimenting with cultivating plants without
the use of soil. And they had quite succeeded too. However, science of modern
age has refined the technique as well as reduced the costs, so much so, that
even the middle class earners are able to experiment with hydroponic systems.


 


The
initial cost of the set up may seem high to you. But, once you develop the
habit of consuming home grown vegetables, you will realize that the investment
made in these systems is worth each and every penny.


 


Be
bold enough to come forward and surprise your friends and family with plants
growing in your house without soil! They would never have imagined that such a
phenomenon could be possible at home. The fruits and vegetables grown with
hydroponic systems are not only healthy, but also convenient to grow. Like
traditional farming, you do not have to supervise the crops three times a day.


 


Imagine
having your own herbs outside your kitchen in small pots and the brownie points
are that you do not have to deal with the mess of soil. You just need to see
one small plant growing in front of you and you will fall in love with
hydroponics. This system is so addictive that those who have established them
completely in their homes, are looking for more options to grow plants with
heavier roots. In addition, there are many examples of such people, who started
hydroponic system in their gardens as a hobby, but they loved it so much that
they ended up carrying out hydroponics professionally.


 


You can
also assemble a basic hydroponic system at your place and see the results
yourself. It just needs one step forward to transform your life. Leave this
book and go ahead to look for setting up your own hydroponics garden! 
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Thank you for purchasing and reading my book. I know there are
many other books out there and that your time is valuable so I am extremely
grateful that you took the time out of your day to read my book. If you
enjoyed this book, please consider leaving a review on Amazon. It’d be greatly
appreciated because every rating counts!
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Thanks again for downloading this book! 
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