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Abstract:

The nation's economic growth is significantly influenced by agriculture. Crop vyield is significantly
influenced by soil fertility and moisture. Normally, fertilisers are predicted based on the minerals present
in the soil.lt is without a doubt the main reason why life exists on this planet and the main source of food.
Given the expanding population, it is crucial to produce a range of meals with concentration, knowledge,
and efficiency. New technologies, techniques, and best practises in agriculture are designed and
conceptualised by specialists and researchers in the sector.

Numerous advancements in information technology (IT) are providing excellent indications that
agriculture will advance toward greater sustainability and intelligence. It is essential to evaluate the
nutrients in the soil, and laboratory techniques work best for this. Manually measuring soil nutrients
requires some time. Many farmers choose not to fertilise the soil in order to keep the property's continual
tillage the same and avoid laboratory soil testing. It has been proposed to deploy a tool for precision
farming, which employs wireless sensor networks to enable remote tracking of soil fertility and
characteristics, including soil moisture, pH, and temperature. The associated values are displayed via a
mobile app after this data is uploaded to the cloud.

The fertiliser is used to meet the needs of the preferred crop, improving the quality of the soil and so
increasing the output. Generally speaking, the suggested system aids farmers in gathering real-time data
on various soils, their fertility level, suggests plants and recommends the quantity of water and fertiliser
that enhances soil quality, all while being user-friendly on mobile devices. In the end, this project's efforts

will assist farmers in choosing wisely, obtaining higher yields, and reaping financial rewards.
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I.INTRODUCTION

Agriculture has a significant role in food production. In agriculture, soil is a crucial resource. The physical

and chemical properties of the soil have a significant impact on the manufacturing process. One of the
most important tools for farmers to increase crop productivity is soil testing. The inputs required for
profitable farming are determined by soil testing. Soil analysis is crucial for the development of plants in
this regard. Farmers can alter the soil by adding the proper amount of organic or inorganic fertilisers. To
maximise productivity, soil has to contain macronutrients such nitrogen (N), phosphorus (P), and
potassium (K). Fertilizer overuse or undersupply can significantly diminish productivity and lead to
worse-quality agricultural output.Along with population growth, agricultural product consumption also
grows. To increase production, farming processes must be automated.

The agriculture industry has lately changed due to the adoption of the Internet of Things (1oT) to help
farmers with the considerable issues they face every day. Applications for the Internet of Things (IoT)
have been developed in an effort to address problems by improving production variables like quality,
quantity, support, and cost facilitation in agriculture. Farmers are urged by 10T to monitor things like crop
development, soil moisture, temperature, and nutrients. Numerous properties of the soil are measured by
the gadgets that transmit wireless technology. In response to technology improvements, precision farming
now enables ongoing cultivation.

The Internet has profoundly revolutionised how people live because it can link them to anything and
provide diversity at any time and place. Technology has advanced to include sensors, CPUs, transmitters,
receivers, and other devices. They are available for a very affordable price. As a result, we can use all of
these in our regular activities. On modestly dry agricultural soils, crop yields were increased by 30-50%
using fertiliser (Woodward 2002), main ammonia, potassium, and calcium (NPK), an improved crop
variation, herbicides, and automation. However, due to the increase .in human species as well as the
correlating increase in food supply in both volume and quality dimensions, less fecund and/or deteriorated
property must be used for agricultural production in order to help extremely valuable ecosystems.

The project's goal is to use sensors to measure the soil's potassium, phosphorus, and nitrogen content as
well as to evaluate the nutrients in real-time.A smartphone application that offers details just on Nitrogen
fertilizer levels of a soil and suggests the appropriate amount of fertiliser to apply if the farmer wishes to
grow a plant that isn't ideal for that soil will also be created. To accomplish this, add to the soil. We
employ our Dirt Evaluation of Soil Nutritionally dense foods Content Scrutiny System since soil fertility

is a crucial element for farmers to take into account given the significance of fertilizer for crop yield.
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11.TOOLS AND TECHNOLOGIES USED

> Arduino IDE:
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Fig:Arduino IDE

» Java was used to create a pass Uno integrated development platform (IDE), that is compatible with

>

Linux, macOS, and Microsoft Windows. The integrated environment of development both wiring and
processing served as its foundation (IDE). It offers a code editor with tools like text substitution,
machine, braces matching, syntax highlighting, textual copy and paste, among others. It also offers
straightforward one-click capabilities for creating and uploading Arduino programmes. A pyramid of
operational menus, an organizations utilize, a text terminal, a toolbar with buttons for typical
functions, and more are also present. The allocation of the IDE's code is ruled underneath the GNU
General Public License, version 2.

The Arduino IDE has certain guidelines for organising code to support the C and C++ programming
languages. Through the Arduino IDE, a software from of the Creation and implementation is
accessible and provides a number of basic input and output operations. Using GNU toolset, which is
also included in the IDE, consumer code only requires two fundamental functions coupled with a
programme stub basic in order for the sketch to launch and the program code loop to run (). Before
being loaded into the Arduino uno board by a category in the firmware, the executable code is
converted by the Arduino Software using tasked with the duty into a text document that is
hexadecimal-encoded.

Soil Tester:
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Fig: 3in 1 SoilTest Meter
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3-in-1 Function: You can choose when to water by evaluating the soil's moisture level. The three-in-one

soil pH testers can also measure a plant's exposure to sunlight, This is advantageous for the health of the
plant. The moisture pH meter's primary function is to assist you in adjusting the soil's PH level, whether
it's alkaline or acidic until it is ideal for your plants.

Moisture Range: Absolute Lamp: 0-2000lux (0-200 Low, 200-500 Low+, 500-1000 Nor, 1000-2000 Hot),
pH Range: 3.5-8ph (3.5-6.5 Acid, 7-8 Alkaline), and 1-10 (1-3 Dry, 4-7 Nor, 8-10 Wet). You'll finally
come to comprehend the truth.

Because of its great accuracy and ease of use, this wetness metre is the perfect tool for determining basic
soil quality (hydration) for fruit, blooms, veggies, shrubs, etc. Your plants can be well-cared-for. It is the

appropriate soil test kit for managing plants as well as maintaining a farming, lawn, house, and garden.
HILEXISTING SYSTEM

There are several ways to measure the amount of nutrients in soil, including employing spectrometers or
optical sensors. However, the spectrum analysis method is not practical, and a disadvantage is that the
results are only 60-70% accurate. The correctness of the results is still being determined when

contrasting the wet chemistry methods used in the past with the spectral analysis approach.

IV.RESULT

s Soil Test: Using this 3-in-1 moisture, ph, and light metre with an easy-to-read scale could help you
prevent a lot of stress. Using this scientifically accurate measuring water moisture testing tool, you
may be sure that the ph and soil moisture are maintained at the right amounts. You can monitor the

amount of light your plants are getting.

¢+ Technical details : Three-function multipurpose moisture, ph, and light metre. A flexible farming
solution for different types of soil, the sensor. Simply bury the probe of the metre into the soil,
choose the setting you want to use to gauge its depth, and then check the scale. without batteries,
simple to use, and practical. guarantees the correct balance.ldeal gardening equipment for caring for

both indoor and outdoor plants.
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Fig:Soil Testing

s Good Soil: A good soil is one that can store a lot of water while still draining smoothly and
providing space for air. Plants can easily access water and nutrients in such a soil. A healthy soil will
be rich in the nutrients plants require and have a mild acidity. the three nutrients that are necessary

for plant growth: potassium, nitrogen, and phosphorus-rich fertilisers.

Fig : If The Soil is Purity It Display Good Soil
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¢ Average Soil: A normal soil sample consists of 45% minerals, 25% air, 25% water, and 5% organic

matter. Sand, silt, and clay are just a few examples of the different sized mineral particles that make

up soil texture.

Fig:If The Soil Is Average It Display Average Soil
% Bad Soil: Unhealthy soil is dry, crumbly, and broken because it lacks the nutrients and moisture it
needs to thrive. The dirt may be difficult to break up or disintegrate easily in your hands when you

pick it up. In these situations, proper irrigation and watering will enhance the soil's condition.

Fig : If The Soil is Bad, It Display Bad Soil

V.CONCLUSION
But more crucially, we believe that the Soil Health Tool will boost fertiliser use efficiency by allowing
soil testing laboratories to accurately determine the nutrients that are available to plants and by using the
right fertiliser application rates. Researchers and soil testing labs will benefit from an improved
understanding of microbiological soil nutrient cycling thanks to the improvements related to the Soil
Health Tool. These developments will benefit the environment in the long run by reducing nutrient losses

to the air and water, which will also benefit the farmers and ranchers who are vital to feeding the world.
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