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Abstract - Indian floriculture industry has grown by 

multiple folds in the past decade and has become one of 

the top ten leading producers of varieties of flower 

production.  This tremendous growth of floriculture 

industry has proportionally also contributed to the 

depletion of environmental system.   The technology-

based fertilizer application infrastructure has been 

designed for an optimal growth of plants under a 

controlled usage of fertilizers.  The work studies the 

development stages of the plants and their flowering 

patterns and the associated environmental factors.  The 

paper proposes a SMART IOT- based fertilizer 

application infrastructure for an optimal growth of 

plants with under a controlled usage of fertilizers. 

 

Index Terms - Rose farming, Smart fertigation, Sensors 

network, Internet of Things 

 

1.INTRODUCTION 

 

Agriculture has been the backbone of our country.  

India is a country bestowed with various climatic 

zones to suit various agricultural practices.  Indian 

floriculture industry has grown by multiple folds in the 

past decade and has become one of the top ten leading 

producers of varieties of flowers including rose, 

tuberose, anthurium, marigold etc in the world.  The 

urbanization and the improved social outlook in the 

country have also added to the demand for flower 

production.  On the other hand, the tremendous growth 

of floriculture industry has proportionally contributed 

to the depletion of environmental system. Therefore, 

technological invasions have to be encouraged and 

implemented to improve the quality of farming and 

farming community.   

 

2.  BACKGROUND STUDY 

 

Rose is hailed to be the queen of flowers not only 

owing to its beauty and fragrance but also due to its 

medicinal benefits.  The ideal temperature and the soil 

conditions of the country have added to the potential 

growth of the industry attracting a considerable figure 

of small and marginal farmers.  It has also gained 

insight among the self-employed as a profitable source 

of income.  With emphasis getting shifted from the 

traditional flowers to cut flowers the rose farming has 

been identified as a profitable agricultural produce 

with a massive commercial outreach.  The demand for 

cut flowers has visualized a tremendous increase after 

the commercial floricultural industry boomed to 

become one of the largest export- oriented business in 

the country.  On the other hand, this aggressive growth 

of the rose cultivation has been witnessing an alarming 

source of concern over its negative impact on the 

environmental factors.   There is an urgent need to 

create strategies based on science and technology for 

sustainable use of water, including technical, 

agronomic, managerial, and institutional 

improvements [2]. 

 

3.  RESEARCH METHODOLOGY 

 

The environmental impact of rose plantation has been 

the extensive use of natural resources.  The 

inappropriate usage of chemicals had been 

considerably polluting the basic natural resources such 

as air, water, and soil.  Since the fertilizers and 

pesticides applied are easy to be washed off, they enter 

the soil and water bodies.  There are more probable 

ways that these chemicals leech into the soil 

contaminating the underground water.   The rich usage 

of nutrients leads to eutrophication where these excess 

nutrients washed off from the rose fields lead to an 

enormous growth of unwanted plants.  Furthermore, 

the polluted environment is lethal to human beings and 

animals. Air pollution is another main concern due to 

the intensive use of pesticides.  Only 0.1% of 

pesticides attain the intended goal whereas 99% of 

them turn out to be air pollutant poisoning the 

atmospheric air and leading to global warming.   The 

intensive use of natural resources, hazardous 

management of fertilizers, and irresponsible disposal 

system of waste products few of the many reasons for 
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the environmental impact.   India is in an enviable 

position to become a leader in the world floricultural 

trade because of the prevailing congenial location, 

overall favorable climate of liberalization and 

globalization and also specific incentives by the 

government and floricultural development. Specific 

and authentic quantitative data are not available for 

existing production and area under floriculture in India 

[5]. 

The study on the production costs incurred by the rose 

farmers highlighted the significance of chemicals in 

rose production.  The farmers expressed that the major 

share of the production cost is incurred on the 

fertilizers and plant chemicals.  The production cost of 

rose cultivation was calibrated and shown in Table-1.  

But there was no visible technological contribution to 

control the pest and improve the production of roses.  

The table manifests the significance of the chemicals 

on the growth of plants.   

S. 

No 

Categories Cost Percentage 

Incurred 

1. Cost of fertilizers 17% 

2. Cost towards Pest 

Control or plant diseases 

15% 

3. Cost towards plant 

protection chemicals 

08% 

5. Cost towards disease 

control 

30% 

6. Other expenses 60% 

Table-1 

Depletion of ground water levels has been another 

challenging factor to the farming industry.  The drip 

irrigation system has been broadly implemented for 

effective usage of water sources.  The chemicals for 

the plants are also infused through the drip pipes at 

regular intervals.  Therefore, the technology for a 

controlled chemical infusion required to be 

incorporated in the drip irrigation mechanism.  The 

fertigation is a method of injecting fertilizers required 

for a plant growth directly into the drip irrigation 

system.   The fertigation process helps in equal 

distribution of water and the fertilizers.  The 

composition and quantity of nutrients, and the period 

of its application is very crucial for the plant’s growth.    

The smart fertigation process helps in providing a 

balanced nutrient dose to the plants.  A technology for 

fertilizer application infrastructure based on Internet 

of Things (IoT) can be implemented for an optimal 

growth of plants under a controlled usage of fertilizers. 

 

4.  DESIGN METHODOLOGY 

 

4.1 Initial Design Study 

The technology-based fertilizer application 

infrastructure has been designed for an optimal growth 

of plants under a controlled usage of fertilizers.  The 

work studies the development stages of the plants and 

their flowering patterns and the associated 

environmental factors.  The dependency of fertilizers 

and insecticides during each stage of the plant 

development is monitored and a smart fertigation 

infrastructure is built to automate the process of 

feeding the plants with appropriate chemicals at 

appropriate intervals.   The proposal emphasizes on 

environmental sustainability by a smarter way of 

fertilization and pest management techniques in rose 

cultivation.  The technology has been developed to 

observe the direct and indirect impact of the 

aggressive growth of rose farming on the 

environmental factors.  The Smart agricultural system 

can prove to be helpful for farmers. But In the present 

situation it has been realised that the use of inorganic 

fertilizers should be integrated with renewable and 

environmentally friendly organic fertilizers and green 

manures [3]. 

A smarter fertigation helps in providing a balanced 

nutrient dose to the plants.  The sustainability of the 

system proposed assures optimal utilization of 

resources such as water, soil, and nutrients.  The soil 

constitutes the Nitrogen, Phosphorous and Potassium 

as its main nutrients.  These components determine the 

fertility of a soil.  The extensive use of rose plants 

exhausts these nutrients and had to be supplied as 

fertilizers.  A balanced nutrition is crucial for the 

growth of a plant and quality of flower yield.  While 

the reduction of one of the nutrients might result in 

poor development of the plant, overfeeding of 

nutrients leads of stagnation of salts and soil wilting.   

The crop response to fertilizers varies with its type and 

mode of application.   The current work narrows down 

to handle the environmental hazards of rose farming in 

the floriculture industry through technology-driven 

fertilization process.  Internet of Things (IoT)is a 

shared network of objects or things which can interact 

with each other provided the Internet connection. IoT 

plays an important role in agriculture industry which 

can feed 9.6 billion people on the Earth by 2050. Smart 

Agriculture helps to reduce wastage, effective usage of 

fertilizer and thereby increase the crop yield [1].   The 
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initial process is to test the moisture, temperature and 

PH of the soil by the SMART Basic sensor unit and 

will deliver a command to the IOT gateway master 

unit in response will trigger a SMART actuator unit to 

supply the enough water by the dispenser pump to the 

landside. These sensors take values from the 

environment and transmits it to the web server. And a 

soil analyser unit is implemented to analyse the soil 

nutrient deficiency. The block diagram comprising of 

these two basic activities is shown in figure 1.     

Environment Analyser

 

Soil Analyser

 

Figure 1:  Block Diagram of the Basic Analyser Unit 

 

4.2. Detailed Design 

The paper proposes a SMART IOT- based fertilizer 

application infrastructure for an optimal growth of 

plants with under a controlled usage of fertilizers.  The 

model assures fertigation through reduced intervals of 

fertilization and a reduced consumption of water. A 

smarter fertigation helps in providing a balanced 

nutrient dose to the plants.  The sustainability of the 

system proposed assures optimal utilization of 

resources such as water, soil and nutrients.   

The soil constitutes the Nitrogen, Phosphorous and 

Potassium as its main nutrients. These components 

determine the fertility of a soil. The extensive use of 

rose plants exhausts these nutrients and had to be 

supplied as fertilizers. A balanced nutrition is crucial 

for the growth of a plant and quality of flower yield. 

While the reduction of one of the nutrients might result 

in poor development of the plant, overfeeding of 

nutrients leads of stagnation of salts and soil wilting. 

The crop response to fertilizers varies with its type and 

mode of application. Nitrogen is absorbed in large 

quantities by the plant during vegetative growth state. 

Potassium improves the colour and size of the flower 

and is absorbed during the development of floral buds.  

The architecture of the sensor technology into the 

farming is shown in Figure 2. The initial process is to 

test the moisture, temperature, and PH of the soil by 

the SMART Basic sensor unit and will deliver a 

command to the IOT gateway master unit in response 

will trigger a SMART actuator unit to supply the 

enough water by the dispenser pump to the landside.  

The SMART analyser unit as two parts, the first part 

one will sample the soil which capture a image by an 

HD camera and manipulates the present soil status will 

compare with the data sets which thought to the system 

by machine learning. and will produce a consolidated 

result to the IOT gateway master unit and save it as 

data point 1. 

The second part will sample the plant growth status by 

capture an image by an HD camera of the plant and 

manipulates the present plant status will compare with 

the data sets which thought to the system by machine 

learning and will produce a consolidated result to the 

IOT gateway master unit and save it as data point 2. 

Based on the two data points the IOT gateway master 

unit find the best solution and composite fertilizer 

required for the plant and soil, in turn will trigger a 

SMART actuator unit to supply the required fertilizer 

by the dispenser pump to the landside. 

The IOT Gateway master will update the entire system 

and event status to the user by the way of SMS and by 

electronic mail.  The system also provides the 

stackable feature for maintaining multi-location farms 

in a centralized web page which can be utilised at later 

stages of the development of an IOT SMART Farming 

project. 
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Figure – 2:  Smart Fertigation System 

 

5. DISCUSSION 

 

The technological intervention into the floriculture 

farming system assures better scope of increase in the 

productivity.  The increase in production and profit 

can improve the living conditions of the farming 

community.  The discussion with the farmers showed 

their enthusiasm to learn and adapt to modern 

technologies.  With more demand for the commercial 

crops the farming community is looking forward for 

new horizons of productivity in agriculture.  With the 

advent of enthusiastic younger generation into 

farming, the technology-based farming would pave for 

more quality controlled and environmentally friendly 

agricultural system. Although, significant 

contributions to the country`s economy, the industry is 

suffering from improper infrastructure development 

and is associated with negative environmental and 

social impacts which may negatively impact the future 

development of the sector in a country. Therefore, all 

stakeholders involved in the sector should give due 

attention in the implementation of guidelines and rules 

to minimize the negative impacts of the industry [4]. 

 

6. CONCLUSION 

 

The rapid growth of sensor network can be a 

revolutionizing the farming industry.   The technology 

discussed observes the direct and indirect impact of 

the aggressive growth of rose farming on the 

environmental factors.  The dependency of fertilizers 

and insecticides during each stage of the plant 

development is monitored.  The development stages of 

the plants and their flowering patterns and the 

associated environmental factors have been analysed 

and a smart fertigation infrastructure is built to 

automate the process of feeding the plants with 

appropriate chemicals at appropriate intervals.   
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