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Abstract - The blast in human population has left scientists 
scrambling for arrangements on how to take care of the world. 
Moreover, provincial metropolitan movement i.e. rural-urban 
immigration has from one perspective left the farms in the 
rustic regions without farmers and then again has left the 
metropolitan regions over-populated. Hydroponic is a type of 
horticulture where yields are developed without soil. This 
method permits the homesteads to follow the ranchers to the 
metropolitan region. Also, the truth that no dirt is required, 
permits Hydroponic framework to be stacked upward 
(otherwise called vertical cultivating) to save space. The last 
outskirts in tank-farming is mechanization or automation. It 
will permit one rancher to work more than one work and 
develop more than one homestead at the same time. This 
paper gives an exhaustive review on brilliant Hydroponic 
framework created to date. 
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1. INTRODUCTION 

The dirt is a significant part of agribusiness [12]: it gives 
support for the plants, it additionally give supplement to the 
plants and the soil give a home to a portion of the microbial 
living being that frames a beneficial interaction relationship 
with the plants. Be that as it may, this multitude of fixings 
can be given hydroponics. Hydroponics is the interaction of 
developing plants without soil [13, 12]. Proof of hydroponics 
was found in the Egyptian divider painting [14]. There are 
many advantages to hydroponics [12]: 1) it doesn't need soil, 
2) it is quicker than conventional cultivating, 3) it requires 
less space and can be filled in any area, 4) it is unaffected via 
occasional change, 5) practically no pesticides and 
herbicides are required 6) Plants get total reach of 
supplements they need at the amount they need it, 7) Plants 
are secured against infections and irritations, 8) It can be 
utilized to seclude crops during tests [15,16,17,18]. The term 
Hydroponics was derived from the Greek words hydro - 
which means water and ponos which implies work. It is a 
technique for developing plants utilizing mineral 
supplement arrangements, without soil .Hydroponics is the 
procedure of developing plants in soil-less condition with 
their foundations inundated in supplement arrangement. 
This framework assists with confronting the difficulties of 
environmental change and likewise helps underway 
framework the executives for effective usage of normal 
assets and alleviating lack of healthy sustenance 

First there is a requirement for an area or 
developing region where the framework is going to be 
introduced since hydroponics require just water any space 
could be utilized for it. The repository is a holder that stores 

the supplement arrangement utilized by the framework. 
Supplements in a decent hydroponic framework should 
contain the ideal degree of; oxygenation, saltiness, pH, and 
conductivity of nutrient solution [19]. The hydroponics 
fertilizers contain six essential nutrients: N, P, S, K, Ca and 
Mg, which are fed to the plants in form of mutual ratio of 
anions: NO−3 , H2PO−4 and SO2−4 , and the mutual ratio of 
cations K+ ,Ca2+ and Mg2+ [20]. Light is vital for 
photosynthesis, right up different sources of light are utilized 
to give lighting in lieu of the sun. Different variables that 
might be considered are; surrounding temperature, nutrient 
solution temperature, photoperiod, and humidity of air. 

2. VARIOUS TECHNIQUES FOR SOIL-LESS CULTURE 

Enormous quantities of hydroponic/soil-less culture methods 
are accessible. Nonetheless, following variables are thought 
of as in choosing a strategy: 

1. Space and other accessible assets 

2. Anticipated usefulness 

3. Accessibility of reasonable developing medium 

4. Anticipated nature of the produce – shading, appearance, 
free from pesticides, and so forth 

We can classify the techniques as follows: 

2.1 Hydroponic System Techniques 

It is otherwise called Liquid Hydroponics‗ technique. Plants 
developed in arrangement culture have their foundations 
suspended straightforwardly in a supplement arrangement. It 
can additionally be characterized into  

i) Circulating strategies (shut system)/Continuous 
stream arrangement culture 

a) Nutrient Film Technique (NFT) 

b) Deep Flow Technique (DFT) 
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a) 

 

b) 

Fig -1: Different circulating Strategies (a) Nutrient film 
technique, (b) Deep flow technique [4] 

Streaming arrangement culture systems can give a 
predictable supplement climate for roots. They are 
exceptionally agreeable to programmed control however are 
dependent upon quick plant parching if the progression of 
arrangement stops under any circumstance. Hence regular 
consideration is required. 

ii) Non-Circulating Strategies 

a) Root dipping technique 

b) Floating technique 

 

a) 

 

b) 

Fig -2: Different Non- circulating Strategies (a) Root 
Dipping, (b) Floating 

2.2 Rundown of Crops that can be grown in Soil-Less 
Condition 

Everything beginning from blossom to organic product 
harvests to restorative plants can be developed utilizing soil-
less culture.  

Table 1: List of crops that can be grown on commercial 
level using soil-less culture [5] 

Type of Crops Name of the Crops 
Cereals Oryza sativa (Rice), Zea mays 

(Maize) 
Fruits Fragaria ananassa 

(Strawberry) 
Vegetables Lycopersicon esculentum 

(Tomato), Capsicum 
frutescens (Chilli), Solanum 
melongena (Brinjal), 
Phaseolus vulgaris (Green 
bean), Beta vulgaris (Beet), 
Psophocarpus 
tetragonolobus (Winged 
bean), Capsicum annum (Bell 
pepper), Brassica oleracea 
var. capitata (Cabbage), 
Brassica oleracea var. 
botrytis (Cauliflower), 
Cucumis sativus 
(Cucumbers), Cucumis melo 
(Melons), Raphanus sativus 
(Radish), Allium cepa 
(Onion) 

Leaf Vegetables Lactuca sativa (Lettuce), 
Ipomoea aquatica (Kang 
Kong) 

Condiments Petroselinum crispum 
(Parsley), Mentha spicata 
(Mint), Origanum vulgare 
(Oregano) 

Flowers/Ornamental Crops Tagetes patula (Marigold), 
Rosa berberifolia (Roses), 
Dianthus caryophyllus 
(Carnations), 
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Chrysanthemum indicum 
(Chrysanthemum) 

Medicinal Crops Aloe vera (Indian Aloe), 
Solenostemon scutellarioides 
(Coleus) 

Fodder Crops Sorghum bicolor (Sorghum), 
Medicago sativa (Alphalfa), 
Hordeum vulgare (Barley), 
Cynodon dactylon (Bermuda 
grass) 

 

Table 2: Hydroponic averages compared with ordinary 
soil yields [5] 

Name of Crops Hydroponic 
equivalent per 
acre 

Agricultural 
average per 
acre 

Wheat 5,000 lb. 600 lb. 
Oats 3,000 lb. 850 lb. 
Rice 12,000 lb. 750-900 lb. 
Maize 8,000 lb. 1,500 lb. 
Soybean 1,500 lb. 600 lb. 
Potato 70 tons 8-10 tons lb. 
Beetroot 20,000 lb. 9,000 lb. 
Cabbage 18,000 lb. 13,000 lb. 
Peas 14,000 lb. 2,000 lb. 
Tomato 180 tons 5-10 tons 
Cauliflower 30,000 lb. 10-15,000 lb. 
French Bean 42,000 lb. - 
Lettuce 21,000 lb. 9,000 lb. 
Lady’s Finger 19,000 lb. 5-8,000 lb. 
Cucumber 28,000 lb. 7,000 lb. 

 

Table 3: Vegetable production under soil-less culture in 
India [5] 

Vegetables Production (g/m2/day)  
Carrot  56.5 
Cucumber 226  
Garlic 57 
Ginger 57  
Leek 57 
Green Bean 113 
Lettuce 226 
Onion 56.5 
Peapod 113 
Potato 56.5 
Salad greens 226 
Tomato 113 
Greens 113 

 

Utilization of pesticides is for the most part kept away from 
under hydroponics system. With diminished nuisance issues 
and consistent taking care of supplements to the roots, 

usefulness in hydroponics is high, notwithstanding restricted 
plant development by the low degrees of carbon�di-oxide in 
the air, or restricted light [5]. To increment yield further, 
some fixed nurseries infuse carbon-di-oxide into their 
current circumstance to help development (CO2 
enhancement), or add lights to protract the day, control 
vegetative development and so on. 

3. NUTRIENTS SUPPLY TO PLANTS 

In hydroponics, on account of restricted supplement 
buffering limit of the system and the capacity to roll out fast 
improvements, cautious observing of the system in 
necessary [5]. Two parts of sustenance should be thought of: 
the stock of supplements from the supplement conveyance 
system and the plant supplement reaction. For most normal 
yield plants basic levels for most supplements not really 
settled. Wellsprings of supplement components with their 
attributes are given in table 4. 

Table 4: Sources of nutrient elements with their 
characteristics [5] 

Source Element Characteristic 
Potassium nitrate 
KNO3 

N, K Very Soluble salt 

Potassium phosphate 
monobasic KH2PO4 

P, K Corrects Phosphorus 
deficiency 

Magnesium sulfate 
MgSO4 

S, Mg Cheap, Highly 
soluble, Pure Salt 

Iron chelate Fe Cit Best sources of iron 
Boric acid H3BO3 B Best source of boron 
Calcium nitrate 
Ca(NO3)2 

N, Ca Very soluble Salt 

 

The recurrence and volume of the supplement 
arrangement applied relies upon the sort of substrate 
utilized (volume and physical�chemical attributes), the 
harvest (species and phase of advancement), the size of the 
compartment, the harvest and water system systems utilized 
and the predominant climatic conditions. Plants ought to be 
taken care of daily [5]. The best an ideal opportunity to 
control the supplement arrangement is somewhere in the 
range of 6.00 and 8.00 am, however water necessities will 
fluctuate impressively for the duration of the day, and over 
time one day to another. The arrangement ought to be 
applied to the roots, attempting to try not to wet the leaves 
to forestall harm and the presence of infections. By no means 
ought to plants be permitted to experience the ill effects of 
water pressure, as this will influence their last yield [6]. It is 
for the most part suggested that you apply just water to the 
plants one time per week, to flush away any abundance salts 
that have remained. Utilize twofold the measure of water 
typically applied, however without adding supplements. 
Somewhere in the range of 20 and half of the arrangement 
ought to be depleted off to forestall the amassing of 
poisonous particles and an unnecessary increment of 
electrical conductivity in the root area [5]. The abundance 
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supplement arrangement that is emptied away out of 
holders during every day watering can be reused in the 
following watering. Toward the week's end, this fluid can be 
disposed of. 

4. NUTRIENT SOLUTIONS AND DESIRABLE pH RANGE 

In hydroponic systems, pH is continually changing as the 
plant develops. Changes in pH of under 0.1 unit are not 
Significant [6]. Along these lines pH control is a need in 
hydroponic arrangements. The pH scope of 5.5 to 6.5 is ideal 
for the accessibility of supplements from most supplement 
answers for most species, however species vary altogether 
and a few can develop well outside of this range [6]. 

5. BENEFITS OF SOIL-LESS CULTURE 

There are many benefits of developing plants under soil-less 
culture over soil-based culture [8]. These nurseries produce 
the best harvests with exceptional returns and are reliably 
solid; planting is perfect and incredibly simple, requiring 
very little effort [9]. Here supplements are taken care of 
straightforwardly to the roots, subsequently plants become 
quicker with more modest roots, plants might be developed 
closer, and just 1/fifth of generally speaking space and 
1/twentieth of aggregate water is expected to develop plants 
under soil-less culture in correlation with soil-based 
culture[9]. There is no possibility of soil-borne creepy crawly 
bug, infection assault or weed invasion as well. By and large 
soil-less culture gives proficient supplement guideline, 
higher thickness planting, and prompting expanded yield per 
section of land alongside better nature of the produce. It is 
likewise successful for the locales of the World having 
shortage of arable or rich land for agriculture [10]. 

6. LIMITATION OF SOIL-LESS CULTURE 

In spite of many benefits, soil–less culture has a few 
limitations [10]. Application on business scale requires 
however, specialized information and high starting venture, 
returns are high [10]. Considering the significant expense, 
the dirt less culture is restricted to high esteem crops. 
Extraordinary consideration is required regarding plant 
wellbeing control. At long last energy inputs are important to 
run the system [11]. 

7. FUTURE SCOPE OF THIS TECHNIQUE  

Hydroponics is the quickest developing area of farming, and 
it could overwhelm food creation in the future [3]. As 
populace increments and arable land decays because of 
helpless land the executives, individuals will go to new 
advancements like hydroponics and aeroponics to make 
extra channels of crop production [4]. To get a brief look at 
the fate of hydroponics, we want just to look at a portion of 
the early adopters of this science [5]. In Tokyo, land is 
amazingly significant because of the flooding populace. To 
take care of the residents while safeguarding important land 
mass, the nation has gone to hydroponic rice production [6]. 

The rice is reaped in underground vaults without the 
utilization of soil. Since the climate is impeccably controlled, 
four patterns of reap can be performed yearly, rather than 
the customary single harvest [12]. Hydroponics likewise has 
been utilized effectively in Israel which has a dry and bone-
dry climate [11]. An organization called Organitech has been 
developing yields in 40-foot (12.19-meter) long 
transportation holders, utilizing hydroponic systems. They 
develop enormous amounts of berries, citrus foods grown 
from the ground, all of which couldn't ordinarily be filled in 
Israel's climate [11].  

 There has as of now been a lot of buzz all through 
the academic local area for the possibility to utilize 
hydroponics in underdeveloped nations, where water 
supplies are limited [3-6]. However the forthright capital 
expenses of setting up hydroponics systems is right now an 
obstruction however over the long haul, likewise with all 
innovation, costs will decrease, making this choice 
significantly more feasible[5-7]. Hydroponics can take care 
of millions in spaces of Africa and Asia, where both water 
and yields are scant. 

Hydroponics likewise will be imperative to the fate 
of the space program [12]. NASA has broad hydroponics 
research plans set up, which will help current space 
investigation, also as future, long haul colonization of Mars 
or the Moon[11]. As we haven't yet found soil that can 
uphold life in space, and the coordination of moving soil by 
means of the space transports appears illogical, hydroponics 
could be vital to the fate of room exploration [11]. The 
advantages of hydroponics in space are twofold: It offers the 
potential for a bigger assortment of food, and it gives a 
natural angle, called a bio-regenerative life support system 
[12]. This just implies that as the plants develop, they will 
assimilate carbon-di-oxide and lifeless air and give restored 
oxygen through the plant's normal developing process. This 
is significant for long-range residence of both the space 
stations and other planets [5]. 

8. CONCLUSION 

The business is relied upon to fill dramatically additionally in 
future, as states of soil developing is becoming troublesome. 
Uncommonly, in a nation like India, where metropolitan 
substantial aggregate is developing every day, there is no 
choice except for taking on soil-less culture to assist with 
working on the yield and nature of the produce so that we 
can guarantee food security of our country. Notwithstanding, 
Government intercession and Research Institute interest can 
drive the utilization of this innovation. 
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