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ABSTRACT

Purpose: Agriculture is a vast field that necessitates the assistance of disciplines from other
fields in order to properly grow. In recent days Information technology is been used in
agriculture that helps in the efficiency of the growth of the productivity of agriculture such as
in the development of the quality of the farming and its products Precision agriculture are used
to increase the growth of the crop quantity. In this paper, a survey includes the analysis and
application of precision agriculture. Precision agriculture is used to increase the growth of the
crop quantity. And various Precision agriculture companies that have helped the farmer in the
field growth.

Objectives: To study the role of Information Technology used in Agriculture, and view on
various techniques used in precision agriculture.

Methodology/Design/Approach: The analysis and the application of precision agriculture are
done by referring various research paper, articles. A Literature Survey is done.
Findings/Result: Farmers are currently hesitant to use the new Techniques, when compared to
traditional farming, Precision farming has the potential to produce higher yields.
Originality/value: Based on the secondary data available, the paper focus on the application
of precision agriculture.

Findings/Result: To study the role of Information Technology used in Agriculture, Precision
Agriculture.

Keywords: Precision Agriculture, Precision Agronomics, Information Technology, Remote
Sensors.

1. INTRODUCTION :

Agriculture is a huge industry that is critical to modern man's survival. Plants are the food chain's
producers, and the life cycle would be impossible without them. Agriculture is a vast field that
necessitates the assistance of disciplines from other fields in order to properly grow. Economics,
management, and technology are examples of disciplines that play an important role in the sector.
Information technology and agriculture seemed to be two different distinct fields but now everything
has been changed. Nowadays Information technology is been used in agriculture that helps in the
efficiency of the growth of the productivity of agriculture such as In the development of the quality of
the farming and its products.

2. OBJECTIVES:

To study and analyze the role of information technology in agriculture.

To understand the Case study on how precision agriculture is used in argo-companies.
To Analysis of the application in precision agriculture.

To understand precision ergonomics.
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3. METHODOLOGY :

The information is collected from various sources such as journals, articles, and in some blogs. The
analysis and the application of precision agriculture are done by referring various research papers,
articles.

4. PRECISION AGRONOMICS:

Precision agronomics is a word that refers to the use of technology in connection with methods. At its
core, it's all about providing more accurate agricultural practices for planting and producing
commodities [1].

4.1 Variable-rate technology

VRT refers to any technology that allows for a variable input program that allows farmers to adjust the
amount of inputs applied in a specific location. Farmers can manage the number of seeds, fertilizers,
insecticides, and water they use with variable-rate technology. It optimizes planting density and
increases the effectiveness of pesticide and nutrient application rates, lowering farm costs and, most
significantly, lowering negative environmental impact. It has the power to enhance input efficiency,
field profitability, and environmental responsibility [2]. The key components of this technology are a
system, programs, a sensor, and a differential global positioning system (DGPS).

4.2 GPS soil sampling

Soil testing discloses data such as pH level and nutrition value that are essential for making well-
informed decisions. Farmers are helped By Soil sampling to determine by taking the discussion in the
production. Data from data gathering and in checking the sample that are been used as the input for the
programs to deterring sowing and fertilizer optimization [3]. Global Positioning System (GPS)helps in
navigating the location without any practical checking distance

4.2 Computer-based applications

Crop plantation, location of the crops, and the location of the farm all can be created with computer
tools. This leads to the development of precision apps. That app is benefited farmers to use it and also
leads to reducing the financial amount, raising crop production. The only difficulties with these apps as
it prevents in taking a larger farm decision, even though with the help of the expert

4.3 Remote sensing technology

Agriculture has been using remote sensing technology since the late 1960s [4]. For the purpose of
observing and specifying land, water, and other natural resources this can be a beneficial tool. this may
help with everything from determining what elements are affecting a crop at a given time to measuring
how much moisture is in the soil [5]. Drones and satellites are used to collect the data that in return helps
the farmer to take the decision for the farm which is beneficial [6].

5. LITERATURE REVIEW :

Zhang [7] images are used in the replacement of the satellite imagery since the cost of the product
operation is high, that are used in Precision agriculture. Remote sensing applications are used in
monitoring the field, chemical analysis, crop management utilizing satellites' high-resolution cameras.

Islam T. Almalkawi [8] explained in detail about the wireless multimedia sensor networks and proposed
an algorithm and protocols and also discussed about the challenges faced during designing the
architecture and also come across solutions for the existing WMSM at the various layers of the
communication stack, including physical, MAC, routing, transport, and application, as well as cross-
layer implementation.

Aubert [9] aims at discussing the acceptance of PA technology, as well as the various justifications for
investing in different types of PA techniques. Despite its good effects, the study reveals that PA
technology adoption remains limited. The essay attempts to explain why there is such a low rate of
adoption. The authors find that a variety of factors contribute to many farmers' lack of adoption,
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including a lack of local standards and a lack of collaboration among stakeholders. To achieve effective
communication, standards are required.

Marvin T. Batte [10] found that precision farming (PF) has the capacity to assist farmers in making
better input decisions based, perhaps cutting production costs or increasing outputs, and so improving
profitability. Hence Farmers use PF to for good benefits and costs on individual farms. To visualize the
findings, the authors conducted a case study of six early adoptive farmers, followed by a cross-case
summary. According to the authors, the application of PA has aided all six farms. to help them grow
their business The case farm management was split on whether or not the although the PA system as a
whole was profitable, everyone agreed that they would continue to adopt new PA systems.

Mark Brady [11] the goal of this research was to assess the scheme's relative cost-effectiveness and to
examine the implications of agriculture policy for the lowest-cost solution. The model was created to
determine how the Swedish nitrogen abatement scheme affects crop farms in southern Sweden, as well
as how this relates to coastal nitrogen load. When developing the precision agricultural optimization
issue, Brady's model is utilized as an example.

Diederen [12] studied the adoption of innovations in the agriculture industry, as well as the behavior
that guides adoption decisions, were investigated. The authors claim that the advantage of their method
is that the results are more reliable when they are not tied to a specific breakthrough The primary focus
of the research is on the search for, handling, and exchange of knowledge about innovations under the
ideal market situation. And explain about the reason of using different techniques by the adopters vary
from different criteria such as scale, business strategy, age, and solvency.

Fountas [13] discussed about the designation of the systems-based model to describe farmers' decision-
making processes in data activities, as well as its validation in Precision Agriculture. To describe a farm
manager's decision-making process, twenty-one decision-analysis elements were developed. The
information flows from data to decision were then described using a general data flow diagram (DFD).
The designed model was demonstrated in different university and concluded that its adaptable enough
to accommodate different farm management plans and practices. It aided farm managers in organizing
their decision-making processes and thinking more rationally.

Lawes [14] designed a model known as the economic optimization model to analyze VRT. This model
is applied to 20 crops with different cost and nutrient levels, the showed that only a third of the fields in
our study achieved a significant return from VRT. The number of areas that will benefit from VRT is
influenced by commodity and input prices, but these factors are uncontrollable.

Salam A [15] discussed about the barrier in adoption in Digital agriculture technology and solutions that
are currently more expensive than the benefits they provide. Secondly, the concentration is given to the
farmer who have bigger farm the lower farm is neglected. Data collection are done using this technology
but the result takes a long period of time hence is waste lots of time of the farmers

Shepherd M [16] showed that usage of digital technologies in agriculture has proved the ability to
increase in the production of commodities, food that can benefit the farmers. considering marketing
agriculture as the use of extensive digital data to support agricultural decision-making across the whole
agricultural value chain, not only on farms or in production. It encompasses the application of "big data"
to generate actionable information. As a result, it provides "the potential for a "nearly direct contact”
between the customer and the food provider. They also recognize that integrating digital agriculture and
equitably distributing its potential benefits will necessitate considerable agricultural system adjustments
as well as the resolution of critical socio-ethical and technical concerns.

James Mintert [17] studied the usage of information technology in agriculture has brought a huge
difference in production, the quality, and the time spends overproduction. and also discussed the space
between new technologies that are used in agriculture for better performance. New technology is
enforced in some particular field, such as in sensors, and mapping [18]. Usage of technology as
performed better in the animal in the usage of a resource to maintain the quality of the food product.
Precision agriculture helps in the analysis of the food supply chain as well as the control of both quantity
and quality of the production of food [19]. Uferah Shafi [20] proposed a model for analyzing crop
growth, the model has two methods in the first method uses a wireless sensor network to determine the
yield health condition, and the second method, it uses remote sensing to determining the condition of
the crop whether it is healthy or not.
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6. ROLE OF AGRICULTURE INIT :

Information Technology in Agriculture is popular in Recent days, IT helps in passing the information
among the farmers about the yield-related inquiries, such as yield protection and crop production.
Modern farming approaches such as satellite farming have already begun to gain favour in other nations;
[21] this precision farming makes direct contributions to increasing crop productivity through the use of
technology. Space technology, GIS, sensing, agronomic and soil science methods, and so on are all
examples, can that be used to boost the growth of agriculture, particularly in broad areas where this
method is both cost-effective and practical. This competing technological aid has begun to be
implemented by large food chain shops over their huge regions.

However, in India, the potential of IT in the agricultural industry appears to be underutilized. A key
stumbling block is a lack of understanding of the technologies. Farmers in India are currently hesitant
to break free from the shackles of traditional input sources. In today's world, using knowledge is not
only beneficial but also necessary. According to studies, the adoption of current technologies can make
a significant difference.

6.1 Farmers' Decision Support System (DSS):

The decision is taken by farmers so they need to be careful since that can lead to any problems so the
decision should be made wisely. Exports will be more competitive as a result of the WTO's refined
exporting rules. The market value of the commaodities is determined by the overall cost of the crop, the
techniques implemented in farming.[23] farmers are benefited by using this type of data to determine
the economic conditions.

6.2 Monitor the market:

Changes in global trade will have an impact on Indian trade hence it's important to be careful about the
shocks. And monitor the market has to be done to assist the farmers to make the decision that can help
in financial loss [24].

6.3 Chances/opportunity:

Farmers should increase the opportunities in order to increase the business in the yield production [25].
Farmers in India should use the chance and take advantage of it. The company has to come up with new
technologies to beat the competition. Overall, the industry of the agriculture is coming the revolution
and fortunately, both the federal and state governments are well aware of the situation. As a result, a
variety of public awareness campaigns are underway.

6.4Increases in productivity:

The data are collected from various new field such as climate conditions, production of the farm
methods, and yield improvement. Regardless of their agro-ecological region, information technology
plays a critical role in ensuring that farmers have access to this information. Farmers in Africa can read
what farmers in other parts of the world are doing because to technology. Farmers enhance their farming
abilities as a result of this obtained information, resulting in improved farming and higher yields [26].

6.5 Participation of the community:

Several activities have been made possible by IT applications, and community involvement in
agriculture has also increased. The output of local items can be boosted when a community embraces
modern agricultural methods. In few regions, people benefit immensely from the land and resources
available for agriculture, and with IT, local farmers can work together more effectively, resulting in
increased production and income for everyone.

6.6 Farm produce value addition and good post-harvest procedures:

Most farmers gain a lot of crop yields after harvesting due to effective crop cultivation, but they lose
money due to improper storage a few months later [27]. However, in some areas of the country, this is
not the case in developed countries with well-established storage infrastructure. Information Technology
leads the farmers to know the concept of post-harvest and the other method of storage that are
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implemented in other nation. They can then study and apply these strategies to their own crops, reducing
crop losses.

6.7 The farmer’s decision-making abilities have enhanced:

Information Technology have led in the developing of the records of the crop and also in the proceeding
with the everyday activities. This has been helped the farmer to making the decision about the sorts of
fertilizers to use, the seeds to plant, when to market his or her produce, and how to apply the most
effective farming techniques.

6.8 At the field, productivity and service delivery has improved:

With the use of information technology, crop data, animal data, and any other farm data can be generated
and maintained considerably more easily than with traditional operations. The data that are generated in
the agricultural farm are gathered and maintained considerably more easily than with traditional
operations. Self-operating agriculture machinery are designed to execute the work such as watering or
spraying even when the farmer is not there, resulting in very efficient service delivery.

6.9 Climate-smart agriculture and weather prediction:

In farming, the weather and environment are extremely important [28]. A weather analyzing system is
a vital tool for monitoring a farm's climatic circumstances since a better understanding of the
surrounding weather conditions helps solve many of the farm's difficulties. Farmers may obtain weather
forecasts thanks to IT infrastructure, which allows them to plan when to irrigate or plant, as well as how
much water to use for irrigation. This is extremely important in agricultural output.

6.10 GPS position and remote sensing :

This is really important in farming. The location of a farm is critical since it determines the kind of seed
to use, the quantity of irrigation to utilise, and, most importantly, the type of crop to plant [29]. It is
easier to locate a farm, even if it is kilometres distant, thanks to the usage of technology [30]. This new
technology has made the farmer more feasible, specifically, GPS global positioning system helped the
farmers to to classify the different places into different agro ecological zones.

7. PRECISION AGRICULTURE COMPANY :

The world's leading precision agriculture companies are driving enormous growth and
innovation in the precision agriculture market. Digital agriculture is known as collecting the
data in the digitalized manner, saving those data to analyse for further use. Precision agriculture
are referred as new technology farming method for the crop management for to crop variability
both within and between fields [21].

7.1 Mothive:

Mothive is ranked first in the precision agriculture company. Mothive is an automated agronomy service
that assists farmers in increasing efficiency, reducing waste, and improving crop predictability. Crop
monitoring is one of Mothive's precision agriculture specialties, with devices positioned close to the
plants collecting environmental and soil data. Crop growth conditions, illnesses, and crop harvest are all
predicted using Mothive's bespoke machine learning models. Mothive has demonstrated a 21 percent
boost in yield thanks to its excellent agriculture technology.

7.2 Cropx:

CropX comes in second in the precision agriculture company. CropX has been leading company in
determining the soil and agriculture sensors. Farmers are able to understand the usage the water
throughout the entire crop.

7.3 Arable:

Arable comes in third place in precision agriculture company. Arable Labs, are best in making the
decision in agriculture, creates low-cost technologies that assist people in collecting and analyzing site-
specific agricultural data. Arable is an in-field measurement-based agricultural business intelligence
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tool. With Measurements that Matter, Arable helps in the decision of the agriculture are information and
other one is based on natural resource based.

7.4 Ceres Imaging:

Ceres Imaging is ranked #4 in precision agriculture company. Ceres Imaging are used to help the farmers
in interpreting, also in utilizing their information to design and construct successful and long-term
enterprises. Farmers and agribusinesses are served by the corporation, which is situated in California
and provides airborne spectral images and analytics. In United states and in Australia Ceres Imaging
develops a imagery-based technologies using new designed algorithms, sensors that are used in the
farms that are helped for the farmers. Customers are able to identify any infection in the farm or any
other problem before a week they present in the farm that are able to see from the human eye.

7.5 AgriSync:

AgriSync is ranked 5th in the precision agriculture company. In industries like agricultural production,
farmed animals, and architecture, the AgriSync platform lets teams better service consumers and support
goods. AgriSync is a mobile agricultural support platform that focuses on farmers and their collaboration
for better farming. AgriSync uses artificial intelligence, data exhaust, and an intuitive software user
experience to make sure that has biggest impact on it.

7.6 Gamaya:

Gamaya is ranked 6th in the precision agriculture company. Gamaya delivers precision agricultural
technologies for large-scale crop monitoring and diagnostics. For Gamaya's farmland analytics services
uses, machine learning, designation of the drone and latest spectral imaging are developed. Gamaya
agriculture analytics increases the product efficiency that leads to the decision making easier, it uses
chemicals and pesticides that are helped in increasing the production of the farming, and also reducing
the environmental effect.

7.7 Precision Planting:

Precision Planting is ranked 7th in the precision agriculture company in the world. Precision Planting is
where will find innovative ideas and cutting-edge technology to assist and determine the depth, gaps in
between to achieve the goal.

7.8 AgEagle:

AgEagle is ranked eighth. Precision farming is AgEagle's are used for information collection and coming
with the better solution that helps farmers in obtaining more production, spending least amount of time
in the field, more profits, least crop damage, increasing in the efficiency. AgEagle designed a technology
using map-based that can guide the farmers for agricultural growth.

7.9 PrecisionHawk:

PrecisionHawk is ranked 9th in the precision agriculture company. remote sensing applications and data
processing services are presented by the PrecisionHawk for drones and unmanned aerial vehicles
(UAVs). That are implemented in the agriculture, and telecommunications industries. Drones and
information are use in the PrecisionHawk to specializes in commercial use.

7.10 Aker Technologies:

Aker Technologies completes BizVibe's top 10 precision agriculture firms list. Aker Technologies are
designed to determining the crop technologies that help the farmer for the sooner growth of the crop,
precision farming. Inside the canopy of crop fields, Aker consists of a unique sensor, computer vision,
and a program that are able to identify the disinfected crop and fertility.

8. APPLICATION IN PRECISION AGRICULTURE :

8.1 AgroPad:

AL application AgroPad are able to determine the soil and water in the farm thus this application helped
the farmer a lot. The AgroPad is a little paper gadget similar to the size of a business card [31]. When a
drop of water or soil is placed on the AgroPad, and chemical analysis is performed by a "microfluidic
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chip" that is inside the card. A series of colorimetric tests are done on the back of the card, with each
circle representing a unique chemical analysis. the color of each circle signifies the amount of a certain
chemical in the sample. Using a smartphone and a dedicated mobile application, the farmer may take a
single snapshot of the AgroPad and receive an instant chemical test result for a water sample. A
dedicated mobile app scans the card and provides instant chemical analysis to the farmer.

8.2 Plantix:

Plantix is a mobile application that contains a large collection of plant disease images that can be
compared [32]. PEAT's mission is used by the farmers almost all part of the world in order to increase
the growth of the agriculture and also giving the best treatment in the identification of the crop disease
precisely. Thus, in order it helps in determining, and giving the best treatment based on the situation.
Many farmers in India are adopting this service, which requires only an image of the sick leaf to be
submitted to the Plantix WhatsApp number, and the diagnosis is messaged back to the sender over
WhatsApp in real time.

8.3 Trringo and EM3:

The successfully duplicated the uberization of renting farm machinery and tractors in India, earning the
moniker "ubers of agriculture." Farmers can hire their essential agricultural machinery on a pay-per-use
basis through their services, which can be accessed via a mobile application or a phone call, saving them
time and assuring affordable pricing while decreasing uncertainty about availability [33]. EM3, we're
breaking preconceptions by bringing innovation and mechanization to the farming community on a Pay-
for-Use basis, enhancing agricultural output. This method has a significant impact on agricultural
viability. To integrate and strengthen the value proposition, the power of information technology, mobile
telecom services, financial services, and other services are used. EM3 refers to their software as
Samadhan (Hindi for Solution) and is classified as Farming as a Service (FaaS), which establishes an
application that enables the connection between the farmers and farms in an efficient and cost-effective
manner through a network of farm centers.

8.4 Use of drones to fight locusts in India:

Since the winter months of 2019, locusts have been attackingl15 and destroying significant swaths of
India's crops on a regular basis, and the attack is still going on. [34] Drones have been used for anti-
locust spraying by the Agriculture Ministries at both the federal and state levels. They are proving to be
an effective solution in an otherwise difficult situation in which India is dealing with large-scale
agricultural losses in Rajasthan, Gujarat, Madhya Pradesh, and Uttar Pradesh.

8.5 AgNEXT:

AgNext has created a full-stack integrated algorithms, software, and hardware platform that handles
guality assessment challenges across the agri value chain, allowing businesses to analyse food on-the-
fly in less than 30 seconds [35]. It's a platform for integrating rapid quality assessments in the agriculture
and food value chain by combining hardware, software, and data analytics with Al-based spectral and
Al-based picture analytics. Thus, they claim that their solution, which uses a small pocket-sized gadget,
can detect the chemical and physical composition of grains such as wheat, rice, pulses, maize, and
oilseeds in less than a minute. The chemical composition of milk and honey can be identified using the
same Bluetooth enabled, battery-operated hand-held equipment that works in tandem with a mobile
application.

8.6 Ergos:

In the Agri-tech scene, Ergos offers one of the most unusual models. They have a "Grain Bank model*"
that allows small and marginal farmers able to access the post-harvest solutions. This helps the farmer
in converting all the crops into a digital amount thus with the help of Banks able to get amount based on
the crops harvest. Thus, Ergos helps the farmer in getting a good amount for the product they harvest.
Farmers can store and withdraw a single bag of grains using the Ergos approach. Farmers benefit from
rapid liquidity and increased profitability because they are not forced to sell all of their produce at once
at market pricing during harvest season. They currently provide the following services to farmers at the
farmgate through efficient use of technology and direct farmer contact [36].
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8.7 Yuktix:

Yuktix Technologies is a Bangalore-based Agritech business that focuses on developing digital
solutions for farmers. Farm monitoring and risk management are important aspects of agriculture.
Growers can use the solution to make better judgments. And put in place best practices that will boost
yield while reducing losses. Growers may use the solution to make better decisions and apply best
practices that will boost productivity and reduce losses. The tools are powered by their GreenSense 10T
devices and GreenSense dashboard hardware and software solution. Yuktix GreenSense is an
agricultural off-grid remote monitoring and analytics technology. Growers may utilize the solution to
make better decisions and implement best practices that will increase productivity while lowering losses.
GreenSense loT devices and the GreenSense dashboard hardware and software solution power the tools.
Yuktix GreenSense is an off-grid agricultural remote monitoring and analytics system.

9. THE FUTURE OF AGRICULTURE WITH IT :

As previously stated, effective software solutions can be developed using information technology to
address the demands of Indian farmers. Efficient web tools and communications protocols can ensure
the availability of these types of technologies. The collection of the entire range of application packages
and databases is required to complete the work. Agriculture is a mixture of many little locations, needing
an ocean of data inputs; combining all of this data is a large process. As a result, the most feasible choice
is to develop technical solutions personalized. It is advisable that the system design be framed only after
thoroughly reviewing the problem; we must depart from the usual way of developing the system first
and then adding inputs in order to achieve realistic outcomes. Only once all of the data has been
documented to a single platform can a complete system be built. It is possible to monitor an effective
agricultural display using remote sensing and GIS tools. Crop stress, soil issues, obstacles, natural
disasters, and other issues can all be addressed efficiently with this technique. Precision farming's export
potential can be skewed in our country's advantage if it is motivated to cover enormous swaths of land.
New technology will continue to emerge as farmers adopt precision agriculture. Artificial intelligence
will be the next significant step forward. While Al will never be able to mimic the types of complicated
judgments that farmers must make on a daily basis, it may be able to assist in making those decisions
easier. Farmers today have access to a variety of information. They have so much data that they don't
know what to do with it. Al is capable of assessing large volumes of data in a short amount of time and
recommending the best course of action. This data may then be used to predict the ideal time to plant,
predict pest and disease outbreaks before they happen, and provide in-field inventory management that
could predict yields before harvest.

10. CONCLUSION :

As a result, it can be stated that information technology is an important aspect of farming and should be
fully embraced; we need to move away from the local and traditional agricultural methods. When
compared to traditional farming, IT integrated farming has the potential to produce higher yields. Many
new technologies for farming have been developed in recent decades, ranging from the worldwide
navigation system to numerous sensors for measuring soil and crop conditions. Precision Agriculture
have helped the farmer in getting a good amount of the crop compared with the normal way, and the
amount of expenditure are also reduced by following this new technology. Furthermore, precision
farming, which is based entirely on data, can boost yields and enhance crop quality while also conserving
the environment. This new technique has a bright future, especially because it adds to every farmer's
most crucial goal.
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