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This book will help those Hydroponic growers/ beginners who are looking for Generic, Crop

Specific or Organic nutrients to be made on their own, that too, at a very low cost. This book can
be helpful to beginners, hobbyists, small or big growers, commercial farmers, as well as

exponents of agriculture. Advantages of making nutrients on your own:Making on your own
nutrients is highly cost-effective.The crop-specific nutrients help to get much higher yields since

they are designed as per the growing needs of that particular species.The biggest advantage is
the flexibility to adjust the nutrient deficiencies because of varying uptake issues due to many

other influencing factors.The Nutrient formulations chapter explains the generic formula from

around the world and the Crop-specific section covers the formula of exotic vegetable crops like
Artichoke, Avocado, Asparagus, Peas, Beetroots, Broccoli, Cabbage, Cauliflower, Chickpeas,

Chili Pepper, Cowpea, Cucumber, Eggplants, Garlic Gherkins, Ginger, Kohlrabi, Melons, Okra,

Onions, Pea, Pepper, Potato, Potato sweet, Radish, Squash, Different Tomato varieties,
Watermelon, Yam and Zucchini. Finally, about the Hydroponic organics.The allied chapters
explain the types of hydroponic systems, advantages & disadvantages of hydroponics, elements

needed for plant growth, types of fertilizers, the bases of formulation calculations, nutrient
deficiencies, plant diseases, remedies, and factors influencing the optimal yields.
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(Dr). S. K. Patil, Ex Vice-Chancellor, IGKV. Most people learn several lessons in school, college,

or in various institutions. However, very few people apply this knowledge to real-world situations
and modify it from the life lessons learned during the process. Mr. J.D. Singh has attempted this

incredible task and has put down the leanings by authoring a book on the technology of making
generic and crop-specific nutrients for growing plants in Hydroponic / soil-less methods. The
world is in a crisis of fast depleting and degrading natural resources due to overexploitation and
the adoption of unsustainable growing practices to meet outgrowing food demand. The land is

also shrinking due to the competing demands of various sectors. Pesticides and chemical-laden

food have been the chief cause of many health and environmental issues. Hydroponics or soil-

less methods of cultivation offer a lot of promise in this situation. This technology provides an

opportunity to produce a high quantity of nutritious and safe food with minimal resources (space/
water /fertilizers/pesticides). Nutrient solutions which are crop and stage-specific are one of the
most critical knowledge areas required in this technology. Most of the premix fertilizers available

in the market are generic ones to grow various kinds of plants with the same formulation but on
the contrary, the crop-specific fertilizers/nutrients can lead to optimum/ much higher yields.

There is a vast gap of knowledge and information on making crop-specific fertilizers. This book

provides a deep insight into the various processes through which one may adopt various
techniques for producing safe food for consumption and the environment. Each step of the
process is explained with corresponding chemical and analytical statistics. This book is helpful
for growers to make their nutrient formulations and modify them as per the requirements and

thereby helping in reducing the cost of cultivation considerably by avoiding huge investments in

premix fertilizers. I congratulate the author and hope that he would surely come up with more
such books shortly. I strongly recommend this book for all those who are practicing or willing to

adopt the soil-less culture. Authoring a book on innovative technology with proven data and
dynamics is by no means an easy task. Kudos to the author for such painstaking dedicated

work, intended for helping people discover methods of growing pure and safe food. I hope that

this book finds a place in every library of agricultural institutions. (Prof. S. K. Patil) REVIEWSBy
Professor (Dr) S.S. Razi,Vice-Chancellor -A.J.U.There is a term evolution that means a change
in course of time. The plants are being grown in the soil since time immemorial. Nature has

made available in the soil; all the nutrients needed by the plants to grow and thrive. But as rightly
explained by the author, these elements/minerals vary in compositions from place to place.
Hydroponics extend the flexibility to have complete control of the compositions, which ultimately

helps for better plant growth and yields. The author has put in lots of his efforts and hard work to

compile all the relevant information as a book. The readers will have the advantage of having

access to the generic and crop-specific formulations, which they can make on their own at a
lower cost and get better yields. Hope readers will be benefited to read the books in series on
formulations for vegetables, Herbs & Leafy Greens, Fruits, and Flowers.All the best.Prof. (Dr).

S.S. RaziBy Prof (Dr) Harsha Chatrath,Ex Associate Prof. & Head of Chemistry Dept.REVIEW

OF THE BOOK “FORMULA SECRETS DECODEDDo It YourselfHYDROPONIC NUTRIENT

SOLUTIONS”Hydroponics is the method of growing plants using the mineral solution in water
without soil. This method helps create a green umbrella in countries, cities, or places with poor

land mass available for agriculture or gardening. The arable land is further going to decrease

due to the melting of glaciers, urbanization, and industrialization which will decrease the land
under cultivation Hence to fulfill the needs of the population and to make the pollution-free world,
it is essential to create and develop new methods of cultivation and growth in the field of
agriculture. Besides the application of chemical fertilizers, continuous cultivation, unpredictable

weather, variation of temperature, frequent floods, droughts, etc. have further decreased the

productivity of the soil. Hence it becomes essential to search for an alternative to agriculture. As

per the latest research, this can be easily achieved by using the techniques of Hydroponics and
Aquaponics. Hydroponics is picking up in countries like the USA, Canada, Japan, Belgium,

Netherlands, Australia, Israel, India, Brazil, etc. due to scarcity of arable land. Though a lot of
research on Hydroponics is being carried out in these countries still beginners are facing

problems in applying the concept on their own. The population explosion, scarcity of water,
drastic change in weather patterns, and decreasing the arable land are the major reasons for
hunger, it is, therefore, essential to opt for the techniques such as hydroponics which could be
sustainable solution. This book reveals the intricacies of hydroponic nutrients. The difficulty

faced by beginners in the field of hydroponics is the non-availability of exact literature especially
nutrient compositions and their concentration for each crop/ fruit/ vegetable. Considering all

these facts, the author has done lots of research in the field and has referred to the researchers
and their publications for formulating the composition. This book will help, at least those people

who are looking for Generic, Crop Specific, or Organic nutrients to be made on their own, that

too, at a very low cost. The use of crop-specific nutrients can help in increasing the yield,
especially for commercial growers since it can meet the exact requirements of the particular

species of the plant. The author has designed and manufactured all kinds of Hydroponics
growing systems horizontal/vertical /rotating - NFT, Dutch buckets, Dwc, Aeroponics, Fogponics,
etc. which are the basic needs for hydroponics. There is a great deal of information on the
designing system, choosing a system, plant health, nutrients, water, temperature, and pH

balance. The formulations have been meticulously calculated and balanced for 1. Vegetables 2.
Leafy Greens 3. Fruits 4. Flowers. I highly recommend this book as a reference book for

everyone interested in this field as the insight of the topic can get complete know-how of the
technique and its principles, advantages &disadvantages of hydroponics. It also furnishes the

detailed table of content of nutrients, calculation of concentration, and source of each nutrient.
This book will guide beginners with easy-to-understand instructions and become successful
cultivators globally in the fields of their interest. It is my pleasure to get an opportunity to review
this book and extend my best wishes for the success of the author’s endeavor to disseminate or

share the knowledge in the field of Hydroponics. Dr. Harsha Chatrath CHAPTER-

I.INTRODUCTIONThis book will help those Hydroponic growers who are looking for Generic,

and Crop-Specific to be made on their own, that too, at a very low cost. They do not have to
struggle anymore to get the details of the crop-specific formulations. This book can be helpful to
beginners, hobbyists, small or big growers, commercial farmers, as well as exponents of

agriculture.The Nutrient formulations chapter explains the generic formula from around the world

and the Crop-specific section covers the formula of exotic vegetable crops like Artichoke,
Avocado, Asparagus, Peas, Beetroots, Broccoli, Cabbage, Cauliflower, Chickpeas, Chili Pepper,

Cowpea, Cucumber, Eggplants, Garlic Gherkins, Ginger, Kohlrabi, Melons, Okra, Onions, Pea,

Pepper, Potato, Potato sweet, Radish, Squash, Different Tomato varieties, Watermelon, Yam and
Zucchini. Finally, about the Hydroponic organics.The allied chapters explain the elements

needed for plant growth, types of fertilizers, nutrient deficiencies & remedies, factors influencing

the optimal yields, and the sequence of mixing the nutrient fertilizers.You must be having a very
genuine question - “Why to Make Nutrients on Your Own When Already Available on the
Market?”

Making

on

your

nutrients

is

highly

cost-effective.



The

biggest

advantage is the flexibility to adjust the compositions. Many factors govern the uptake of

nutrients, such as ambient/ root zone temperature, humidity, light, etc; Low or high content of
elements can cause many problems that can only be controlled by modification - addition/

reduction of certain fertilizers. You can do the modifications only if you happen to know the

formula.A properly balanced formula can give you good results. If you are commercially growing
a particular crop, the crop-specific formulations can give you much higher yields since they are
designed to suit the specific requirements of that particular species. ********************* A

decade ago, I was very much fascinated with the technique which is rather an art of growing
plants without soil, called Hydroponics. All plants need food or fertilizers to grow. While growing

the plants in soil, plants get their nutrients from the naturally available minerals and additives,
such as compost, manure, and chemical fertilizers. In hydroponics, the same minerals are

replicated and dissolved in the water and delivered directly to the roots, through the nutrient-rich

solution. Hydroponics has many advantages to its credit, such as very low consumption of water,
shorter growing cycles, much higher yields, growing herbicide/ insecticide/ pesticide-free food

even using the vertical space or indoors/outdoors and in various other locations. I could find out
lots of scope for innovations. I was struggling to find out the Hydroponics nutrient formulae, like

many of you, aspiring to become a master in this field but I got stuck up with several issues: 
It was hard to find crop-specific formulae.

The nutrient manufacturers are charging

exorbitant prices and you can do it yourself at a much lower cost.

formulations/ products are available in the market for general-purpose growing.

The generic
There was

also the perennial problem of the manufacturers not revealing their formula compositions as a

closely guarded trade secret. The commercial growers have developed their formulations, based
on their experience, but they too, do not want to share easily the composition details. The

information was hard to find out. It was an enormous challenge to decode. During the last

decade, I have worked with many growers to develop their Hydroponic greenhouses /
environment-controlled greenhouses with automation, rooftop gardens/back yard gardens, etc. I
designed and manufactured all kinds of Hydroponics growing systems horizontal/A-frame

variants/vertical /rotating - NFT, Dutch buckets, DWC, Aeroponics, Fogponics, etc. I tried out the

formulations and fine-tuned the same over a period. I was in contact with many universities,

research institutions, and growers, to be updated with their research work in this field. The
formulations are meticulously calculated with the help of software and properly balanced to the

best of my ability. I tried my best to compile all the information based on the best experiences. I
would also remain grateful to all those (not possible to mention all the names, being an

extensive list) who helped me to achieve the goal in my journey of making plant need-based

nutrients. This book covers the general-purpose, crop-specific nutrients and some of the organic
nutrients (Covering many but not all the crops, I would add further several formulations over a

period). The crops covered in this book are in 4 series: The content remains the same in all 4
books in the series except the contents in Chapter VII. B- Crop-specific formulations. Series Of 4
Books:FORMULA

SECRETS

DECODED-

HYDROPONICNUTRIENTSOLUTIONSPart-1/4:

Grow

Do

Soil

It

Yourself

Less

-

Exotic

VegetablesPart-2/4: Grow Soilless Exotic Herbs, Micro & Leafy Greens.Part-3/4: Grow Soil Less

Exotic Fruits.Part-4/4: Grow Soil Less Exotic Flowers. Typical formula format:*Vegetative
15

DaysDevelopment

Harvesting

LTSPH-6.0PH-6.0Stock

NITRATE479.3559.80APOTASSIUM
6%12.824.5BMAGNESIUM

PHOSPHATE200.1155.50BMn

25

DaysEC-1.201EC-1.201WEIGHT

Gm/1000

SolnFERTILIZERGmGmACALCIUM

NITRATE247.4464.3AFe

SULPHATE274.6329.6BMONO
EDTA2.22.9BZn

EDDHA

POT

EDTA1.41.4BCu

EDTA0.30.6BBORON1.31.7BMOLYBDENUM0.10.1CHAPTER-II.HYDROPONIC

NUTRIENT

ELEMENTS & FERTILIZERSAll plants need food in form of fertilizers to live and grow. In
traditional gardening and farming, plants get their nutrients available in the soil and additives

such as compost, manure, and chemical fertilizers. The plants are not grown in the soil; in

hydroponic systems, therefore, the same minerals or nutrients (as in soil) in the form of fertilizers

are replicated and mixed in the water, which is delivered directly through the solution they are
watered with. Soil acts as an anchor to hold the plants/roots; and the minerals are fed along with

the moisture/water, to the roots. There are certain limitations in growing in soil:1.  There are
different types of soils with varying compositions from place to place. Certain soils are suitable
for the only particular type of crops for optimum growth/yield, one can modify the composition by

additives; therefore, the yield in the soil has its limitations.2.  Each species of plant has its type

of mineral requirements, which is very difficult to control/maintain in the soil. 3.  One has to turn
around the crops in the soil growing system. The same crop is not advisable to repeat. Contrary

to this, no turnaround of crops is needed; the same crop can be grown repeatedly. One can have

complete control over the composite of elements/minerals needed by any type of plant. The
Essential Elements in The Nutrients & Their RoleThere are mainly 17 essential elements in the

nutrients that are needed for plant growth. They are: 1.  Non-mineral based: 3 non-mineral
elements are available in nature. 2.  Mineral-based elements: There are 14 mineral base
elements,

which

are

further

subdivided

into

two

categories-Macro

nutrients

and

micronutrients. Non-Mineral Based Elements:1.  Hydrogen.2.  Oxygen.3.  Carbon. These are
absorbed by the plants through the air or water. Macronutrients1.  Nitrogen (N): Nitrogen is the
basic component of proteins and chlorophyll which is mainly responsible for the vigorous growth

and luscious green coloration of the plants. 2.  Phosphorus (P): is important for root stimulation

and establishing the young plants. 3.  Potassium (K): potassium promotes the movement of
sugars and other nutrients via osmosis. This is directly linked to rigidity and the strength of

stems. 4.  Calcium (Ca): It builds the cell walls and becomes part of it. Calcium is very vital for
the strength and structure of plants. It also promotes the growth of roots and young shoots. 5. 

Magnesium (Mg): It is an important component of chlorophyll and also reinforces the cell walls.

Magnesium promotes the absorption of phosphorus, nitrogen, and sulfur. It also plays a vital role

in the germination of seeds and as well as the ripening of fruit. 6.  Sulphur (S): It contributes to
chlorophyll production and is also a necessary component of several proteins, enzymes, and
vitamins.

It

helps

the

plant’s

absorption

of

calcium,

potassium,

and

magnesium. MicronutrientsMicronutrients are trace elements and are absorbed in lower

amounts than macronutrients, they play an equally important in the overall growth and health of

the plants. 7.  Chlorine (cl): It plays an important role in stimulating the photosynthesis

process.8.  Zinc (Zn) activate many enzymes in various physiological reactions.9.  Iron (Fe):
Iron assists in biochemical processes, including the manufacturing of chlorophyll. It also

contributes to the formation of some enzymes and amino acids. 10.  Boron (B): It is an essential
component to promote tissue growth in the plant. It also promotes the absorption of water and

helps to regulate plant metabolism. Boron also contributes the fruit formation. 11.  Manganese
(Mn): It plays an important role in nitrogen assimilation and the formation of proteins. It also helps

to promote seed germination and also speeds up the plant’s maturity. It is a necessary element

for chlorophyll production. 12.  Copper (Cu): It plays a role in chlorophyll production and also
helps to activate the various enzymes. 13.  Molybdenum (Mo): This element is needed for the
production of nitrogen-based proteins. It is essential for nitrogen assimilation by the plants. 14. 

Chlorine (Cl): This is required by all plants in small quantities. Stomata regulate the release of

moisture from plants so they can minimize water loss during stressful dry periods. Chloride is
key in stomata regulation.Many other micronutrients are beneficial elements for certain crops but
not essential such as Nickle (Ni), Cobalt (Co), Silica (Si), Selenium (Se).The essential nutrients

can be classified into 4 groups according to their physiological function: 1.  Nutrients that are
part of carbon compounds: nitrogen (N) and Sulphur (S). Plants assimilate these two nutrients
through biochemical reactions to create some of the most important compounds in the plants
such as nucleic acids (the component of DNA) and proteins. Nitrogen (N): the essential element

to form amino acids, proteins, nucleic acids, coenzymes, and chlorophyll.Sulfur (S): component

of several amino acids, proteins, coenzyme A and some vitamins. 2.  Nutrients that are
important in energy storage reactions or in maintaining structural integrity: Phosphorus (P),
Silicon (Si), and Boron (B). Phosphorus (P): component of important compounds of plant cells,

including the energy compounds (such as ATP) for respiration and photosynthesis, and the
phospholipids that make up the plant membranes. Silicon (Si): contributes to cell wall rigidity

and elasticity. Boron (B): Involved in the cell wall structure, cell elongation, and nucleic acid

metabolism. 3.  Nutrients that remain in ionic form. They may be found in the solutions inside the
cells (cytosol) or bound in carbon-containing compounds. Potassium (K): potassium presents in
plants as the cation K+, and plays an important role in regulating the osmotic potential of plant

cells. It is also required to be active for more than 40 enzymes. Calcium (Ca): calcium ions (Ca+)

participated in the synthesis of cell walls and the process of cell division. Calcium is required to

maintain cell membrane integrity and acts as a second messenger in metabolic
regulation. Magnesium (Mg): is an essential component of a chlorophyll molecule. Required by

many enzymes involved in respiration, photosynthesis, and the synthesis of DNA. Chlorine (Cl):
found in plants as chloride ion (Cl-). It is required for the part of the photosynthesis reaction

when oxygen is produced after splitting the water. Manganese (Mn): manganese ions (Mn2+)

activate many enzymes in plant cells involved in the fatty acid synthesis and DNA formation. It is
also part of the photosynthesis reaction when water is split and oxygen is produced. Sodium
(Na): particularly important for C4 and CAM plants (two other different photosynthesis pathways,

for most plant species, they conduct C3 photosynthesis) as it is involved in the carbon fixation

pathway. Substitutes for potassium in some functions. 4.  Nutrients that are involved in “redox
reactions”, which means these elements, can undergo reversible oxidation and reductions (for
example, Fe2+Fe3+) and play important roles in electron transfer (e+) and energy

transformation in most of the important reactions. Iron (Fe): an essential part of cytochromes,
which acts as electron carriers in photosynthesis, respiration, and nitrogen fixation. Also involved

in the synthesis of chlorophyll. Zinc (Zn): involved in the formation of plant hormone IAA. Activate

many enzymes in various physiological reactions. Copper (Cu): like iron, copper is involved in
redox reactions from Cu+ to Cu2+, which transfers electrons during the light reactions of
photosynthesis. Nickel (Ni): essential for nitrogen fixation as it involves the conversion of nitrate
to ammonium. Urease is the only known nickel-containing (Ni2+) enzyme in higher
plants. Molybdenum (Mo): an essential component of several enzymes and acts as electron

carriers in nitrogen fixation (Mo4+ through Mo6+). When growing with artificial substrates or in

hydroponic systems, all the micronutrients need also be available in the water. Soil fertilizers and
hydroponic plant nutrients are the same things in different combinations. In general, when the

nutrients related to chlorophyll and photosynthesis are not sufficient, we see various degrees of

tissue yellowing (chlorosis) with different patterns. For more details about the symptoms of each
nutrient element, please see “nutrient deficiencies”. Average Concentrations of Mineral Nutrients

Sufficient for Adequate Growth in Plant Dry Matter. Internal Concentrations of Essential
Elements in Higher Plants Concentration in dry tissue. Comparison of Commonly used

Concentration units for Major Elements and Micronutrients in Dry matter of Plant tissue. Range

Of Fertilizers That Can Be Used for Hydroponics Nutrients. The range of granular and water-

soluble fertilizers used for hydroponics nutrient applications are listed as below: 1.  Potassium

nitrate (KNO3) -62.90% K 2.  Calcium nitrate (CaNO3.4H2O) - 24.39% Ca 3.  Sodium nitrate
(NaNO3) - 72.94% N 4.  Ammonium sulfate ((NH4)2SO4) - 21.33% N 5.  Ammonium nitrate
(stabilized) (NH4NO3)-35% N 6.  Ammonium Di-hydrogen phosphate (MAP) (NH4H2PO4) -

12.17% N. 7. Di-Ammonium Dihydrogen phosphate (DAP) ((NH4)2HPO4) -- .24% N. 8. 
Potassium DI-hydrogen phosphate (MKP) (KH2PO4) - 22.79% P. 9.  Mono-calcium phosphate

(Ca H4 (PO4)2 H2O)- 24.6% P. 10.  Phosphoric acid (H3PO4)- 31.63% P. 11.  Potassium

sulfate (K2SO4) -44.83% K. 12.  Potassium chloride (Kcl) -50% K. 13.  Calcium sulphate
(CaSO4.2H2O) -23.26% Ca. 14.  Magnesium sulfate (MgSO4.7H2O) -9.75% Mg. 15. 
Magnesium nitrate (Mg (NO3)2.6H2O)- 9.38% Mg. 16.  Na-Fe EDTA (Chelate) -4.1043%

Fe 17.  Na-Fe EDTA (Chelate)- 4.1038% Fe 18.  N Na-Fe DTPA (Chelate)-10% Fe 19.  a-Fe

EDDHA (Chelate) -6% Fe 20.  Ferrous sulphate (green vitriol) (FeSO4.7H2O) -19% Fe 21. 

Ferric sulfate (Fe2(SO4)3.4H2O) -23% Fe 22.  Ferrous oxide (FeO) -77% Fe 23.  Ferric oxide
(Fe2O3) 69% Fe 24. Ferrous ammonium phosphate (Fe (NH4)PO4.H2O) 29% Fe 25.  Ferrous

ammonium sulfate 26.  ((NH4) 2SO4.FeSO4.6H2O) 14% Fe 27.  Iron ammonium
polyphosphate (Fe (NH4) HP2O7) 22% Fe 28.  Boric acid (H3BO3) 17.74% B 29.  Solubor
(Na2B4O7.5H2O + Na2B10O16.10H2O) 20.5% B 30.  Sodium tetraborate (Na2B4O7.10H2O)

2. 83% B 31.  Copper sulfate (CuSO4.5H2O) 25.6% Cu 32.  Copper sulfate monohydrate
(CuSO4.H2O) 35% Cu 33.  Cu Chelate (Na2CuEDTA) 13% Cu 34.  Cu Chelate (Na Cu EDTA)
9% Cu 35. Ammonium molybdate (NH4)6. Mo7O24.4H2O) 54.37% Mo 36.  Sodium molybdate

(Na2MoO4.2H2O) 39% Mo 37.  Zinc sulfate (ZnSO4.7H2O) 22.65% Zn 38.  Zinc sulfate
monohydrate (ZnSO4.H2O) 35% Zn 39.  Zn Chelate (Na2ZnEDTA) 14% Zn 40.  Zn Chelate
(Na Zn NTA) 13% Zn 41.  Zn Chelate (Na Zn HEDTA) 9% Zn 42.  Manganese sulfate
(MnSO4.4H2O) 24.63% Mn 43. Mn Chelate (Mn EDTA) 12% Mn the fertilizers must be water-

soluble. Insolubility or the precipitation while improper mixing would lead to incorrect balance
ratios hence, the plants will not get the proper nutrients. Fertilizers Used to Make Hydroponics
Nutrients Formulations.There are many options available to draw the required elements (N, P, K,

Ca, S, etc.) From various water-soluble fertilizers as mentioned in the above list to formulate or

to make the recipes mentioned in this book. 1.  Calcium Nitrate -Ca (NO3)2 2.  Potassium
Nitrate -KNO3 3.  Mono Potassium Phosphate- KH2PO4. 4.  Magnesium Sulphate (Epsom
salts) -Mg (SO4) 7H20 5.  Potassium Sulphate. (Sulphate of Potash) K2SO4. 6.  Iron Chelate-

Fe EDTA 7.  Manganese Chelate- Mn EDTA 8.  Zinc Chelate- Zn EDTA 9.  Copper Chelate- Cu
EDTA 10.  Boron11.  Molybdenum% Of Elements In Salts are Shown Below Calcium Nitrate
18.8% -Ca 15.5%NPotassium Nitrate 38% -K 14%N Magnesium Sulphate 9.8%-Mg

13%SMagnesium Nitrate 9.5%-Mg 5.7-%NMono Ammonium PhosphateMono Potassium
Phosphate 28.6%-K 22.7%P Potassium Sulphate 40%-K 16.5%S Manganese Sulphate

-23%MnBoric Acid -17.5%BChelate materials % of elements change by the supplier. Check the

pack, for example, they can be. Iron Chelate 13.2%Fe, 12% or 6% Calcium Chelate
10%CaCopper Chelate-15%CuMagnesium Chelate -6%MgManganese Chelate-14% MnZinc

Chelate -15%ZnCHAPTER-III.ROLE OF pH AND EC IN HYDROPONICSCertain factors such
as pH, EC. Humidity, ambient temperature, nutrient temperature, light intensity, nutrient

composition, fertigation plans are very important to be maintained to get the best results in terms
of yield, But pH and EC are the most essential to be maintained even by beginners, hobbyists,

or small growers. It is a wonderful feeling to see your hydroponic garden thrive. Watching plants
wither or produce poorly is an anxiety-inducing experience. Mismanagement of pH in
Hydroponics is one of the most common causes of poor plant performance. The chemistry
behind pH and nutrient interaction is complex, but understanding the basics is simple. This

article will help you understand the pH levels in your hydroponic garden, resulting in better plant

performance. What Is pH? The level of acidity or basicity (alkalinity) of a water-based solution is
notated as pH. This notation stands for ‘power of hydrogen or ‘potential of hydrogen. I prefer to

think of it as the ‘power of hydrogen’ for one simple reason. pH is notated as a base 10
logarithm, meaning that a solution with a pH of 5 is ten times more acidic than a solution with a
pH of 6. This is important to keep in mind when testing the pH in hydroponics solutions. There

are millions of chemical substances in the world, some are acids, others are bases and some
are neutral. Acids And Bases:Acids are substances that produce free hydrogen ions (H+ ions)

when dissolved in water. Bases are substances that produce hydroxyl ions (OH- ions) when
dissolved in water. Acidic solutions are rich in hydrogen ions and basic solutions are poor in

hydrogen ions. Some acids dissociate only partly, releasing very small amounts of H+ ions, and
are called weak acids. Others dissociate completely, releasing large amounts of H+ ions, and

are called strong acids. In the same way, bases that dissociate partly are called weak bases and

those that dissociate completely are called strong bases. pH Of A Solution:The acidic or basic
property of substances is measured in terms of pH. It is a measurement of the hydrogen ion
concentration. pH is defined as the negative logarithm (base 10) of hydrogen ion

concentration. If the hydrogen ion concentration is very high, the pH value is very low. This is
determined using a scale ranging from 0 to 14 called the pH scale. Danish chemist Soren Peder

Lauritz Sorensen introduced it. Substances with pH lower than 7 are acidic, those with pH equal
to 7 are neutral and those with pH greater than 7 are basic. pH scale 0-14The pH of a liquid is

noted on a scale from 0 to 14. A solution with a pH below 7 is considered acidic, while a solution
with a pH above 7 is considered basic or alkaline. A pH of 7 is neutral. Why Is pH Important for

Hydroponics? The pH of a hydroponic nutrient solution is directly related to a plant’s ability to
absorb essential nutrients. If the solution is too acidic, micronutrients are absorbed in toxic levels

while macronutrients are lacking. Conversely, if the solution is too alkaline, plants will not absorb

micronutrients. Plants rely on 17 elements to thrive and produce maximum yields. These
elements are grouped into macronutrients, secondary nutrients, micronutrients, and nutrients

provided by air & water. Macronutrients: Nitrogen, Phosphorus, Potassium Secondary Nutrients:
Sulphur, Calcium, Magnesium Micronutrients: Iron, Manganese, Boron, Copper, Molybdenum,

nickel & Zinc. Air & Water: Hydrogen, Oxygen, Carbon. Availability of nutrients at different levels

of pH Effect Of pH on Nutrient Uptake The chart above helps provide a visual understanding of
how nutrients are absorbed in different pH levels. Pair this with an understanding of the nutrient

requirements of a specific plant throughout its life-cycle and you can begin to tailor pH levels at
specific growth phases to optimize the absorption rate of individual nutrients. This is especially

important for leafy green plants because they rely heavily on micro-nutrients for proper leaf
development. It is common for plants suffering from poor micronutrient uptake to have stunted,
underdeveloped leaves. When To Adjust pH in Hydroponics The hydroponic nutrient solution

needs to be pH adjusted after you’ve mixed the nutrients with the water. Mixing nutrients with pHbalanced water will shift the pH of the final solution, which means you would need to adjust

again. Save yourself some time, and wait until you have your nutrient solution ready to go before
adjusting the pH level. Any time that you top off the reservoir you need to check the pH of the

reservoir. If it has shifted, adjust it. It’s also a good idea to check the pH of the reservoir on a

daily or weekly basis as nutrient absorption can affect pH levels. How To Adjust pH in
Hydroponics Solutions The most reliable way to adjust the pH levels in a hydroponic reservoir is
by using commercial pH adjusting chemicals. There are numerous brands available, at varying

price points. Whatever you want to use is totally up to you according to your
requirements. Remember, the quality of water used for the preparation of the nutrient solutions
plays a major role in pH management.
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