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Abstract 

 
                  For any nation, farming or agriculture is a basic and indispensable requirement.  

Scientific and technological interventions are required to bring more produce in a healthier 

way to every household. Working with the soil has its demerits like exhaustive labour, 

potential attack of pests and exclusive working hours.  By implementing hydroponics method 

of farming and automating it using dedicated embedded controllers farming can be made 

appealing to the general masses.  This paper addresses the hydroponics farming system from 

multiple perspectives and aims to provide a comprehensive and comparative understanding of 

the existing literatures and aids researchers by providing an insight into potential 

enhancements. 
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1. Introduction 

 

                  If the traditional method of farming is replaced by advanced methods like 

hydroponics in which water is the main medium which will carry the essential or tailored 

nutrients to the crops, the produce can definitely be improved.  Also since soil is not being 

used almost 80% of the total pest attacks possible can be eliminated.  Further if the data is 

collected and sent to the cloud to do an analysis, the advancements and solutions from across 

the globe can be utilised. 
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                  The following figure shows a basic model of a hydroponics farm.  Water is 

collected in the reservoir held at the ground level and on a raised platform the water is 

circulated in pipes.  Special pots with lesions can be immersed in circular openings made in 

the pipes to plant crops [1]. It can also be scheduled as per requirements.  The following 

figure shows a model of  the hydroponics farming [5].   

 

Fig1: A simple hydroponics farm model. 

 

2. Smart Farming 

                  The idea of smart farming is to automate the entire monitoring and also the 

maintenance which will be required after the initial farm set up.  The essential things like 

sunlight and manure will be different for different crop varieties.  Making use of light 

sensors, vertical semi slides are made to expose or cover providing the plants with optimum 

light exposure [10].  It is also helpful to directly address the maintenance issues involved 

when the farmer is away and is not able to get the current status of the crops and general field 

requirements [15][16].  This is essentially useful for cultivating high end varieties of 

mushrooms like Lingzhi mushroom wherein technologies like IOT, NET and LINE API can 

be used to measure and monitor the ambient humidity.  When even proper human monitoring 

fails to produce a good yield, an automated sprinkler system can be effectively used to 

accelerate the process of increasing the mushroom spores and a fog system which will help to 

keep the humidity level between 90 to 95 percentages [9]. 

                  Automation also helps in weed control where suitable algorithms can be used to 

classify the weeds either using distance between crops, height or even colour [14]. Nano 

fertilizers and fungicides can also be used to control pests and weeding in the traditional 

agriculture methods to provide a higher yield and quality produce [11].  
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                  Yet another problem is wastage of crops due to over produce or even below par 

production leading to scarcity followed by price hike in the market.  These two problems can 

be addressed by exchanging information with the cloud [15][16].  GSMSim900 in 

conjunction with an Ethernet module like ENC28j60 for example could be used to send files 

to any open source platform like’ thingspeak’ for storage or analytical purposes.   

 

3. Hydroponics 

                  This is one of the fast growing farming sector and can govern food production in 

the future.  It provides the right amount and right type of nutrients and saves space.  Soil 

related problems are also eliminated.  It has minimal weeding and harvest is made easy.  A 

sensor network can monitor and gather information from the hydroponics farm [1][5].  A 

predictive analysis using Bayesian algorithm based on a priori probability shows that the 

farm can be made autonomous.  The algorithm is learning based on the data coming from the 

different sensors. The greater the number of datasets analysed, the more accurate the BN 

prediction will be [1]. After processing the data, the algorithm transmits the decisions onto 

the cloud server wherein it transfers the data onto the web interface to monitor and control the 

system.  

                  The nutrients required for the plant growth is supplied as a solution with a specific 

mix of components based on the plant’s need. The system could also be built in a closed 

environment so that pest attacks are to the minimum. This will also prevent the algae from 

forming in the nutrient solution.  

                  Often in hydroponics system a single crop is seen cultivated.  But diversity in the 

crop varieties can be achieved by using multichannel system with separate storage tanks and 

individual sensors.  This one time set up helps to plant different varieties of crops.  Especially 

for household use, the hydroponic system of agriculture can be used to grow multiple crops 

simultaneously. But then it requires independent system monitoring for all the different crops 

and independent channels to route it on a concurrent basis depending on some priority or 

scheduling algorithm[5].    

                  In deep water culture the roots are immersed in nutrient rich water with pH 

sensors monitoring it. Red light was used as an enhancing parameter to stimulate the growth 

of shoot and root. The controller operates the motors based on the pH values of the nutrient 

solution and the level of the mixture. Figure shows different plants growing in the same 

system.  L293d motor drivers were used. pH values will be different for all the three crops. 

 Ex:  Mint  – 6 to 6.8 

Diffenbachia – 5 to 6 

Tusli  – 6 to 6.5 
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Fig2: Integrating different plants on a single hydroponics system [5]. 

                  Like regulating the acidity of the solution using pH sensors, managing the 

electrical conductivity or EC also proved to be rewarding.  EC is an indicator of the amount 

of available ions of salt concentration in the root zone.  It directly affects the growth and 

produce.  By measuring EC and pH value and using linear regression equation, we can find 

out the extent to which the valve carrying the nutrients has to be opened and an optimal 

supply of nutrients is ensured [3].   

 

4. Challenges 

                  A continuous circulating supply of water has to be ensured at fixed intervals so 

that the plants are not rotten and algae formation does not happen.  Providing correct nutrient 

solution which will cater to the plant’s requirements is the utmost concern.  Also not all plant 

varieties are suitable for hydroponics.  Plants varieties with deep roots are generally 

considered not suitable.  If the trees are pruned in a bonsai fashion and additional support 

provided for the plant varieties to grow and spread, this can be overcome.  If instead of soils 

some pebbles or loose granites are used and then filled with water, this problem can be 

overcome.  This is especially helpful for fruit bearing plants like tomato.  Also slow release 

of the nutrients was found to increases the yield rate [3].  Potassium acrylate as a substrate 

promotes bacteria and mycorrhizal colonization.  This can also be utilised. 

 

5.  Conclusion 

                  Adapting the unsuitable plant species to this environment will be necessary in the 

next expansion phase.  Due to the absence of soil, although pest attacks are reduced, it is not 

completely vanished.  Suitable methods should be incorporated to make the produce organic 
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and healthy.  Finding a suitable biological nutrient solution is an economical and healthier 

option.  When crops are cultivated using the hydroponics system of agriculture, the plants 

show a good healthy growth and gives good yield compared to the traditional farming 

methods.  This method is also promising when looking in the direction of making every 

household an independent producer of their daily veggies requirement. 
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