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Abstract - The impact in human populace has left 
researchers scrambling for courses of action on the most 
proficient method to deal with the world. Also, common 
metropolitan development for example provincial 
metropolitan migration has according to one viewpoint left 
the ranches in the natural locales without ranchers and 
afterward again has left the metropolitan districts over-
populated. Hydroponic is a cultivation where yields are 
created without soil. This strategy allows the properties to 
follow the farmers to the metropolitan locale. Additionally, 
reality that no soil is required, grants Hydroponic structure to 
be stacked vertical (generally called vertical developing) to 
save space. The last edges in hydroponics is motorization or 
mechanization. It will allow one farmer to work more than one 
work and foster more than one property simultaneously. The 
venture plans to give an option in contrast to food creation on 
a modern, as well as, private scale. The undertaking has been 
planned by thinking about metropolitan regions with marsh 
and over-populace. When completely practical, the 
undertaking will require negligible human obstruction during 
the development interaction with an expansion in food yield 
contrasted with customary cultivating procedure. The 
eventual outcome will be natural - liberated from foreign 
substances like pesticides, insect poisons and less expensive 
than customarily developed crops (water and soil developed 
crops). The framework will likewise give client valuable ideas 
in regards to the development cycle and the attainability of 
current harvest. 

Key Words: Hydroponic, Soil, Water, Study. 

1. INTRODUCTION 

The soil is a critical piece of agribusiness [12]: it gives 
support for the plants, it moreover give supplement to the 
plants and the dirt give a home to a part of the microbial 
residing being that approaches a valuable association 
relationship with the plants. Nevertheless, this large number 
of trimmings can be given hydroponics. Hydroponics is the 
association of creating plants without soil [13, 12]. Evidence 
of hydroponics was found in the Egyptian divider painting 
[14]. There are many benefits to hydroponics [12]: 1) it 
doesn't require soil, 2) it is faster than customary 
developing, 3) it requires less space and can be filled in any 
space, 4) it is unaffected through incidental change, 5) for all 
intents and purposes no pesticides and herbicides are 
required 6) Plants get complete reach of enhancements they 
need at the sum they need it, 7) Plants are gotten against 
diseases and disturbances, 8) It can be used to separate 

yields during tests [15,16,17,18]. The term Hydroponics was 
gotten from the Greek words hydro - and that implies water 
and ponos which infers work. It is a strategy for creating 
plants using mineral enhancement courses of action, without 
soil .Hydroponics is the system of creating plants in soil-less 
condition with their establishments immersed in 
supplement game plan. This system helps with facing the 
challenges of ecological change and in like manner helps in 
progress structure the leaders for compelling utilization of 
typical resources and lightening absence of solid food. 

First there is a prerequisite for an area or creating 
district where the system will be presented since 
hydroponics require simply water any space could be used 
for it. The vault is a holder that stores the enhancement 
game plan used by the system. Supplements in a respectable 
hydroponic system ought to contain the best level of; 
oxygenation, pungency, pH, and conductivity of supplement 
arrangement [19]. The hydroponics manures contain six 
fundamental supplements: N, P, S, K, Ca and Mg, which are 
taken care of to the plants in type of shared proportion of 
anions: NO−3 , H2PO−4 and SO2−4 , and the common 
proportion of cations K+ ,Ca2+ and Mg2+ [20]. Light is 
imperative for photosynthesis, straight up various 
wellsprings of light are used to give lighting in absence of the 
sun. Various factors that may be considered are; 
encompassing temperature, supplement arrangement 
temperature, photoperiod, and stickiness of air. 

2. DIFFERENT TECHNIQUES FOR 

SOIL-LESS CULTURE 

Gigantic amounts of hydroponic/soil-less culture techniques 
are available. Regardless, understanding factors are 
considered in picking a system: 

1. Space and other available resources 
2. Expected value 
3. Availability of sensible creating medium 
4. Expected nature of the produce - concealing, 
appearance, liberated from pesticides, etc. 

It is generally called Liquid Hydroponics strategy. Plants 
created in course of action culture have their establishments 
suspended directly in an enhancement plan. It can also be 
described into  

We can represent and classify the techniques as follows:

 2.1 Hydroponic System Techniques 
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i) Circulating strategies (shut system)/Continuous 
stream system 

a) Nutrient Film Technique (NFT) 
b) Deep Flow Technique (DFT) 

 

a) 

 

b) 

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

Streaming plan culture frameworks can give an anticipated 
enhancement environment for roots. They are particularly 
pleasing to modified control anyway are reliant upon fast 
plant drying assuming the movement of course of action 
stops for any reason. Consequently customary thought is 
required. 

ii) Non-Circulating Techniques 

a) Root dipping technique 
b) Floating technique 

 

a) 

 

b) 

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

3. NUTRIENTS SUPPLY TO PLANTS 

In hydroponics, by virtue of confined supplement buffering 
breaking point of the framework and the ability to carry out 
quick enhancements, wary seeing of the framework in 
essential [5]. Two pieces of food ought to be thought about: 
the load of enhancements from the enhancement movement 
framework and the plant supplement response. For most 
ordinary yield plants fundamental levels for most 
enhancements not exactly settled. Wellsprings of 
supplement parts with their characteristics are given in table 
4. 

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

Source Element Characteristic 

Potassium nitrate 
KNO3 

N, K Very dissolvable salt 

Potassium phosphate 
monobasic KH2PO4 

P, K Phosphorus 
deficiency corrected 

Magnesium sulfate 
MgSO4 

S, Mg Cheap and Highly 
soluble, Pure form 
Salt 

Iron chelate Fe Cit Great iron source 

Boric acid H3BO3 B Great boron source 

Calcium nitrate 
Ca(NO3)2 

N, Ca Very dissolvable Salt 

 

The repeat and volume of the enhancement plan applied 
depends upon the kind of substrate used (volume and 
physical/synthetic credits), the collect (species and period of 
headway), the size of the compartment, the gather and water 
framework frameworks used and the prevalent climatic 
circumstances. Plants should be dealt with day to day [5]. 
The best an optimal chance to control the enhancement plan 
is some place in the scope of 6.00 and 8.00 am, but water 
necessities will vary astonishingly for the span of the day, 
and over the long run one day to another. The game plan 
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should be applied to the roots, endeavoring to do whatever it 
takes not to wet the leaves to thwart hurt and the presence 
of diseases. In no way, shape or form should plants be 
allowed to encounter the evil impacts of water pressure, as 
this will impact their last yield [6]. It is generally proposed 
that you apply simply water to the plants one time each 
week, to flush away any overflow salts that have remained. 
Use twofold the proportion of water normally applied, but 
without adding supplements. Some place in the scope of 20 
and a big part of the plan should be drained off to hinder the 
gathering of toxic particles and a superfluous addition of 
electrical conductivity in the root region [5]. The overflow 
supplement course of action that is exhausted away out of 
holders during consistently watering can be reused in the 
accompanying watering. At the week's end, this liquid can be 
discarded. 

4. NUTRIENT SOLUTIONS AND DESIRABLE pH 
RANGE 

In hydroponic frameworks, pH is consistently changing as 
the plant creates. Changes in pH level of under 0.1 unit are 
not significant or huge [6]. Thusly pH control is a need in 
hydroponic courses of action. The pH extent of 5.5 to 6.5 is 
great for the openness of enhancements from most 
enhancement deals with most species, but species shift out 
and out and a couple can foster well beyond this reach [6]. 

5. BENEFITS OF SOIL-LESS CULTURE 

There are many advantages of creating plants under soil-less 
culture over soil-based culture [8]. These nurseries produce 
the best collects with remarkable returns and are 
dependably strong; planting is awesome and unimaginably 
straightforward, requiring almost no work [9]. Here 
supplements are dealt with clearly to the roots, hence plants 
become faster with additional unassuming roots, plants may 
be grown nearer, and only 1/fifth of as a rule space and 
1/20th of total water is supposed to foster plants under soil-
less culture in relationship with soil-based culture[9]. There 
is no chance of soil-borne unpleasant little creature bug, 
contamination attack or weed intrusion too. Overall soil-less 
culture gives capable enhancement rule, higher thickness 
planting, and inciting extended yield per part of land close by 
better nature of the produce. It is in like manner effective for 
the districts of the World having lack of arable or rich land 
for agribusiness [10]. 

6. LIMITATION OF SOIL-LESS CULTURE 

Despite many advantages, soil-less culture has a couple of 
limits [10]. Application on business scale requires be that as 
it may, particular data and high beginning endeavor, returns 
are high [10]. Considering the massive cost, the soil less 
culture is confined to high regard crops. Uncommon thought 
is required with respect to establish prosperity control. 
Finally energy inputs are critical to run the framework [11]. 

7. FUTURE SCOPE OF THIS TECHNIQUE  

Hydroponics is the fastest creating area of cultivating, and it 
could overpower food creation in the future [3]. As people 
increases and arable land rots due to vulnerable land the 
leaders, people will go to new progressions like hydroponics 
and aeroponics to make additional channels of yield creation 
[4]. To get a short glance at the destiny of hydroponics, we 
need just to take a gander at a part of the early adopters of 
this science [5]. In Tokyo, land is incredibly critical in view of 
the flooding people. To deal with the inhabitants while 
protecting significant body of land, the country has gone to 
hydroponic rice creation [6]. The rice is procured in 
underground vaults without the usage of soil. Since the 
environment is immaculately controlled, four examples of 
procure can be performed yearly, instead of the standard 
single reap [12]. Hydroponics similarly has been used 
successfully in Israel which has a dry and very dry 
environment [11]. An association called Organitech has been 
creating yields in 40-foot (12.19-meter) long transportation 
holders, using hydroponic frameworks. They foster colossal 
measures of berries, citrus food varieties developed starting 
from the earliest stage, of which couldn't commonly be filled 
in Israel's environment [11]. 

 There has at this point been a ton of buzz all through 
the scholarly neighborhood the likelihood to use 
hydroponics in immature countries, where water supplies 
are restricted [3-6]. Anyway the blunt capital costs of setting 
up hydroponics situation is correct now a block anyway over 
an extended time, in like manner with all advancement, costs 
will diminish, settling on this decision fundamentally more 
feasible[5-7]. Hydroponics can deal with millions in spaces 
of Africa and Asia, where both water and yields are 
insufficient. 

Hydroponics similarly will be basic to the destiny of the 
space program [12]. NASA has wide hydroponics research 
plans set up, which will help momentum space examination, 
likewise as future, long stretch colonization of Mars or the 
Moon[11]. As we haven't yet observed soil that can maintain 
life in space, and the coordination of moving soil through the 
space transports seems silly, hydroponics could be 
indispensable to the destiny of room investigation [11]. The 
upsides of hydroponics in space are twofold: It offers the 
potential for a greater arrangement of food, and it gives a 
characteristic point, called a bio-regenerative life 
emotionally supportive network [12]. This simply suggests 
that as the plants create, they will acclimatize carbon-di-
oxide and dead air and give reestablished oxygen through 
the plant's typical creating process. This is critical for long-
range home of both the space stations and different planets 
[5]. 

8. PROJECT IMPLEMENTATION 

In the figure given below is the flowchart of how the 
Hydroponic Project works in our implementation. 
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Fig -3: Flowchart of IOT Based Hydroponic System 

The equipment and IoT devices and tools we are using for 
this projects is listed in below table. 

Table 5: IOT Devices and other important equipment used 
for project Implementation 

pH Control To regulate the potential of 
hydrogen 

NFT Films To perform hydroponic task 

Coco peat To plant the germinated 
seeds 

Horticulture Lighting To imitate the growing 
sunlight 

PVC Pipes To provide water flow and 
transfer fluids 

Arduino UNO A microcontroller to control 
the system 

ESP8266 For Wireless Communication 
of the sensors 

Power Supply 5V 2A Power Supply 

Temperature Sensor To notice Temperature 
changes 

Breadboard and Jumper 
Cables 

For connection purpose 

  

In the figure given below is the Diagram to show connections 
between our Microcontrollers i.e. Arduino UNO and our used 
and implemented set of IOT sensors. 

 

 

Fig -4: Connection Diagram 

In the figure given below is the Diagram to show pin 
connections between our Microcontrollers i.e. Arduino UNO 
and our used and implemented set of IOT sensors. 

 

Fig -5: Pin Diagram for the System 
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In the figure given below is shown the collected hardware by 
our project team.  Microcontrollers i.e. Arduino UNO and our 
used and implemented set of IOT sensors. 

 

Fig -6: Hardware and Sensors 1 

 

Fig -7: Hardware and Sensors 2 

 

Fig -8: Basic Connections with Breadboard and Jumper 
Cables 

 

Fig -9: NFT implementation 1 
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9. RESULT DISCUSSION AND PERFORMANCE 
ANALYSIS 

In the figures given below the germination process of 
Coriander Plant is shown. 

 

Fig -10: Coriander Germination Day 1 

 

Fig -11: Coriander Germination Day 2 

 

Fig -12: NFT implementation 2 

In the figures and charts given below the performance 
analysis process of Coriander Plant is shown with reference 
to the data obtained from the readings from the sensors. 

 

Chart -1: Temperature Reading for recent 3 days in the 
Hydroponic system Environment 
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Chart -2: Humidity Reading for recent 3 days in the 
Hydroponic system Environment 

 

Chart -3: Heat Index Reading for recent 3 days in the 
Hydroponic system Environment 

 

Chart -4: Correlation between temperature and humidity 
for recent 3 days in the Hydroponic system Environment 

 

To obtain this data regularly, we used ThingSpeak IoT to see 
instant visualizations of data posted by your devices or 
equipment and get real-time sensor data collection. 

10. CONCLUSION 

The business is depended upon to fill emphatically 
furthermore in future, as conditions of soil creating is 
becoming inconvenient. Phenomenally, in a country like 
India, where metropolitan significant total is fostering each 
day, there is no decision aside from taking on soil-less 
culture to help with chipping away at the yield and nature of 
the produce so we can ensure food security of our country. 
In any case, Government mediation and Research Institute 
interest can drive the usage of this advancement. 

ACKNOWLEDGEMENT 

At last, we are grateful to our guide, Prof. Deepika Falak, 
Prof. S. N. Shelke, Head, Department of Computer 
Engineering, for his advice, creative guidance, valuable 
suggestions, support and encouragement throughout the 
project. Our sincere thanks to Dr. K. P. Patil, Principal, 
Sinhgad Academy of Engineering, Pune, for his 
encouragement and constant support. We would like to 
thank our project coordinators Prof. Suvarna Bahir, 
Department of Computer Engineering for their support and 
guidance. 

REFERENCES 

[1] Ellis, N.K., Jensen, M., Larsen, J. and Oebker, N., 
―Nutriculture Systems—Growing Plants Without Soil‖. 
Station Bulletin No. 44. Purdue University, Lafayette, 
Indiana.( 1974)  

[2] Beibel, J.P., ―Hydroponics -The Science of Growing 
Crops Without Soil. Florida Department of Agric. Bull. p. 
180, (1960.) 

[3] Butler, J.D. and Oebker, N.F., ―Hydroponics as a 
Hobby— Growing Plants without Soil. Circular 844. 
Information Office, College of Agriculture, University of 
Illinois, Urbana, IL 61801. ( 2006.) 

[4] Maharana, L. and Koul, D.N... The emergence of 
Hydroponics. Yojana (June). 55 : 39-40.( 2011) 

[5] Singh, S. and Singh, B. S... ―Hydroponics – A technique 
for cultivation of vegetables and medicinal plants‖. In. 
Proceedings of 4th Global conference on ―Horticulture 
for Food, Nutrition and Livelih,ood Options‖ 
Bhubaneshwar, Odisha, India. p.220. (2012) 

[6] De Kreij C; Voogt W; Baas R (1999). Nutrient solutions 
and water quality for soilless cultures. Research Station 
for Floriculture and Glasshouse Vegetables (PBG), 
Naaldwijk, The Netherlands, Brochure 196   



          International Research Journal of Engineering and Technology (IRJET)       e-ISSN: 2395-0056 

              Volume: 09 Issue: 04 | April 2022                www.irjet.net                                                                      p-ISSN: 2395-0072 

 

© 2022, IRJET       |       Impact Factor value: 7.529       |       ISO 9001:2008 Certified Journal       |     Page 2583 
 

[7] Raviv M; Krasnovsky A; Medina S; Reuveni R (1998). 
Assessment of various control strategies for 
recirculation of greenhouse effluents under semi-arid 
conditions. Journal of Horticultural Science and 
Biotechnology, 73(4), 485–491 

[8] Savvas D (2002). Nutrient solution recycling in 
hydroponics. In: HydroponicProduc tion of Vegetables 
and Ornamentals (Savvas D; Passam H C, eds), pp 299–
343. Embryo Publications, Athens, Greece 

[9] Silberbush M; Ben-Asher J (2001). Simulation study of 
nutrient uptake by plants from soilless cultures as 
affected by salinity buildup and transpiration. Plant and 
Soil, 233, 59–69 

[10] Sonneveld C (2000). Effects of salinity on substrate 
grown vegetables and ornamentals in greenhouse 
horticulture. PhDThesis, University of Wageningen, The 
Netherlands  

[11] Van Os E A; Gieling Th H; Ruijs M N A (2002). Equipment 
for hydroponicinstallations. In: HydroponicProduc tion 
of Vegetables and Ornamentals (Savvas D; Passam H C, 
eds), pp 103–141. Embryo Publications, Athens, Greece 

[12] T. Baras, DIY Hydroponic Gardens: How to Design and 
Build an Inexpensive System for Growing Plants in 
Water. Cool Springs Press, 2018. [Online]. Available: 
https://books.google.com.sa/books?id=rwlMDwAAQBAJ  

[13] D. Singh, J. Davidson, and M. Books, Introduction to 
Hydroponics - Growing Your Plants Without Any Soil, 
ser. Gardening Series. Mendon Cottage Books, 2016. 
[Online]. Available: 
https://books.google.com.sa/books?id=RAMtDQAAQBAJ  

[14] M. Raviv and J. Lieth, Soilless Culture: Theory and 
Practice. Elsevier Science, 2007. [Online]. Available: 
https://books.google.com.sa/books?id= NvDHJxRwsgYC  

[15] W. Ke and Z. Xiong, “Difference of growth, copper 
accumulation and mineral element uptake in two 
elsholtzia haichowensis populations under copper and 
mineral nutrition stress,” in 2008 2nd International 
Conference on Bioinformatics and Biomedical 
Engineering. IEEE, 2008, pp. 4704–4708.  

[16] H. Wang, Y. Wang, and Y. Yang, “Effects of exogenous 
phenolic acids on roots of poplar hydroponic cuttings,” 
in 2011 International Conference on Remote Sensing, 
Environment and Transportation Engineering. IEEE, 
2011, pp. 8245–8249.  

[17] N. Suzui, N. Kawachi, M. Yamaguchi, N. S. Ishioka, and S. 
Fujimaki, “A monitoring system of radioactive tracers in 
hydroponic solution for research on plant physiology,” 
in 2009 1st International Conference on Advancements 

in Nuclear Instrumentation, Measurement Methods and 
their Applications. IEEE, 2009, pp. 1–3.  

[18] M. Liu, X. Xi, S. Wang, Y. Xu, and W. Song, “Research on 
differences of component and quantity of organic acids 
in the root exudates among the three green manures,” in 
World Automation Congress 2012. IEEE, 2012, pp. 1–4.  

[19] G. Gupta, Text Book of Plant Diseases. Discovery 
Publishing House, 2004. [Online]. Available: 
https://books.google.com.sa/books?id=OuoicDXQ-xYCT. 
Kaewwiset and T. Yooyativong, “Estimation of electrical 
conductivity and ph in hydroponic nutrient mixing 
system using linear regression algorithm,” in 2017 
International Conference on Digital Arts, Media and 
Technology (ICDAMT). IEEE, 2017, pp. 1–5 

[20] T. Kaewwiset and T. Yooyativong, “Estimation of 
electrical conductivity and ph in hydroponic nutrient 
mixing system using linear regression algorithm,” in 
2017 International Conference on Digital Arts, Media 
and Technology (ICDAMT). IEEE, 2017, pp. 1–5. 

https://books.google.com.sa/books?id=RAMtDQAAQBAJ

