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ABSTRACT

Agricultural Informatics is an applied science dedicated in the advancement of the agricultural and allied
areas with the help of Information Technology and Computing. The field is interdisciplinary in nature
and helps in various pre-production and post-production activities. Agricultural Informatics has gradually
become a field of study, and many countries have started offering various degrees on Agricultural Informatics
and allied areas. Technologies viz. Database, Web Technologies, Networking, Multimedia, and Software,
are widely used in Agricultural Informatics practice. Most of the programs of Agricultural Informatics are
at Bachelors, Masters and Doctoral level only, only a few are offered as post-doctoral research opportunity
as Post Doctoral Fellow. However, there is a potentiality in offering another emerging, higher qualification
program known as Post Doctoral Certificate Program. The Post Doctoral Certificate Program is academic
in nature. Few universities of the United States and the United Kingdom offering this degree, hence there
is a potentiality to offer Post Doctoral Certificate in Agricultural Informatics. This paper discusses the
various aspects of Agricultural Informatics, including its uses, features, functions etc. regarding prospects
of Post Doctoral Certificate Program Agricultural Informatics.
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It is important to note that Global population may rise to 8 Billion within the year 2030 and further it may
be more than 9 Billion within the year of 2050 therefore putting a high demand on the food commodities
[33]. In this context some of the subjects and sectors viz. Bioinformatics, smart farming, synthetic biology,
food design, and the protein transition often play a role in addressing the exponentially increasing food
demand from Agriculture. In the context of Bioinformatics here information technology (IT) is needed in
biological data on other hand Smart farming is focused on individual plants and animals. In coming years
Precision agriculture will be more prominent and to be characterized by high-performance systems and
technologies viz. Cloud/Mobile computing, intensive Bigdata analysis, artificial intelligent perception,
and real-time control and automation [34]. Therefore in this context the Agricultural Informatics education
will take a significant role to play in the near future.

Further as Agricultural Informatics is involves with the agricultural activities such as designing and
development of the agricultural websites and web portal, information systems and networks related to
the agriculture. Agricultural Informatics (or similar field of study and practice) is dedicated to intelligent
and smarter Agricultural Information System Development management and thus here few other subjects
also play important role:

% Management Science
% Environmental Science and Engineering
+« Social Sciences & Humanities.

«» Economical Science etc. as well.

*,

It is important that Agricultural Informatics is getting huge amount of technological affiliations viz. Internet
of Things (IoT), Big Data Analytics, Robotics, Cloud Computing & Virtualization etc. and additionally also
available in few others nomenclature viz. Agricultural Information Technology, Agricultural Information
Systems etc. Another emerging technology i.e. 0T is likely to have an annual global economic impact
of more than $11 trillion by 2025[33].

Post Doctoral level internationally most popular are fellowship programs which are considered as research
and work experience as well instead of general academic programs; however, in many countries, another
qualification available called Post Doctoral Degree as D.Sc. / D.Litt. etc. However, in those countries, Post
Doctoral Degrees are not offered. However, they offer the Post Doctoral Fellowship programs which are
primarily available with Ad-hoc salary or financial benefits. Though Post Doctoral Certificate Program
can be offered as an academic and research program.

Objectives

The present paper entitled ‘Agricultural Informatics: The emerging field with references to potentiality
as Post Doctoral Certificate Programs’ is policy-based in nature and deals with the following aim and
objectives—

¢+ To know about the basic of the Agricultural Informatics including its origin, features and natures
in brief.

¢+ To learn about the functions, role and advancement of the Agricultural Informatics in making of
smarter Agricultural systems.
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¢ To dig out the Agricultural Informatics with reference to the academic programs available on
these emerging fields.

+« To find out the potential academic and research program on Agricultural Informatics with Post
Doctoral Certificate.

« To learn the possible broad and emerging areas in which Post Doctoral Certificate can be offered
in the international context.

« To find out the core challenges, issues and suggestion in respect of the Agricultural Informatics
at Post Doctoral Certificate.

METHODS

As the titled “Agricultural Informatics: The emerging field with references to potentiality as Post Doctoral
Certificate Programs’ is a kind of policy work; therefore, various secondary sources are consulted.
Moreover, to get the latest areas of each viz. Agricultural Informatics, IT and Computing, Higher Education.
Various primary sources have been consulted as well. Academic, Industrial reports have also been
consulted to learn about the latest of the field and also educational strategies, current ongoing activities
on education. Furthermore, websites played also an important role to learn about the availability of Post
Doctoral Certificate programs internationally and for this the search term ‘Post Doctoral Certificate’ is
used in Google and analyzed 15 results for doing this final work.

Agricultural Informatics: The root and functions with the academic context

Agricultural Informatics is very much important and valuable in developing modern agriculture, and it
helps in easiness and efficiency in the agricultural practice. Agricultural Informatics has started practice
in many developed nations and also in developing countries [1], [5], [24]. It is worthy to note that
Agricultural Informatics is needed in pre cultivation and similar activities; and also in post cultivation
work. There are a different kind of applications of the Agricultural Informatics viz.-

« Inthe assessment of the weather and proper forecasting of the weather also Agricultural Informatics
nicely applicable.

« In developing and modernization of the harvesting using modern IT-based tools and systems;
Agricultural Informatics is applicable [6], [11], [29].

«» Agricultural Informatics is applicable in diverse areas of the pre-cultivation, and among these
assessments of the soil quality is an important aspect.

%+ The remote-based monitoring of the agricultural products, plants, crops become more comfortable
with the help of proper Agricultural Informatics practice.

+ Agricultural Informatics is needed in water, fertilizer and other chemicals with the help of remote
and drone-based spraying.

+ In modern days tractor and other transportation systems Agricultural Informatics based tools,
technologies, and methods are widely applicable and increasing rapidly.
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¢ Agricultural Informatics helps in making of the Agricultural Information Centre and Agricultural
Information Systems and similar establishments.

+ Indesigning and development of the web portal and websites related to the agriculture the modern
and emerging Agricultural Informatics effectively useful [2], [3], [21].

< In developing Human-Computer Interaction and UXD based Agricultural devices also interface
Agricultural Informatics is essential.

» In Agricultural post activities leading to the Agricultural Transportation, Agricultural Marketing,
Agricultural Supply Chain Management also Agricultural Informatics is widely applicable and
manageable [8], [9], [18].

e

Agricultural Informatics is an emerging field and practicing area emerging internationally. The
advancement of the field leads to various development and progress, and many of these are depicted in
the next section.

Smarter Agriculture powered by Agricultural Informatics.

Agricultural Informatics is raising popularity due to its importance. As Agriculture is required for the
social development and it also act as a major giant in indirectly economic development; hence Agricultural
Informatics is also helps in the growth of the nation. It is an important fact till date that 70% of the world
populations having engagement with the agricultural professions; anyhow. Further as Agricultural is a
broad area and also involves with some of the other stakeholders, components etc. and in all such facets
Agricultural Informatics/ Agro ICT applications are important and valuable. Countries like UK, Japan
and the United States and in some of the developing and undeveloped countries also engaged with the
practice and also academic, training programs on the field including allied nomenclature because of its
wider role and significance [10], [13], [31].

It is important to note that millions of peoples are involved in agriculture. However, many of them are
having minimum skills in production of agro products scientifically, and many are unable in the operation
of Computing and IT in the Agriculture and allied areas. However, the use of proper and healthy strategy
can help in the better agricultural process by getting information and managing heat, cold, flood, drought,
insect, pest infestations, disease, weather. Agricultural Informatics is not only applicable in these but also
help in knowing if the following directly and indirectly viz.—

7
0.0

Food habits,

*e

» Nutritional aspects,

» Post-production,

*0

L)

» Business and commercial aspects,

.0

7

< Ecological aspects etc.

-,

Agricultural Informatics is helping in reducing the cost, minimizes resource usages, offers to enhance
automation and helps in following activities.
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Enhanced Productivity and Effectiveness

Agricultural Informatics with the use of Information Technologies including the Data Analytics, Al &
Expert Systems etc. directly and indirectly helps in various agro related activities such as irrigation,
fertilizer uses, harvesting, climate prediction etc. and as a result, it will help in enhancing agricultural
productivity and effective operations in allied activities [12], [15], [30].

Expansion of Agro Systems

Agricultural Informatics helps in the betterment of Agricultural operation, and this is ultimately enhanced
agriculture and eventually helps in bringing of more extensive areas.

Reducing Resource of existing systems

Agricultural Informatics is helpful in many activities that ultimately helps in optimization by the uses of
sensors, advanced computing and IT etc. helps in water, energy, land etc. and therefore it helps in easy
and possible reduces of the resources.

Cleanliness in Agro Systems

Agricultural Informatics enhanced in pesticides, fertilizers, improving precision farming and as a result,
the green strategy would be helpful including Organic Agriculture over the conventional agricultural
methods [5], [17], [31].

Faster Agricultural Systems

Agricultural Informatics offers real-time monitoring by the uses of the emerging IT viz. Cloud Computing,
Robotics Technologies, HCI & HCC, Big Data, Internet of Things (IoT) etc. Hence in the activities of
pre-production like weather, humidity, the health of the crop, soil condition etc. Agricultural Informatics
practice.

Quality and Quantity based production

Agricultural Informatics uses various tools and technologies such as sensors, Al-based systems, drone
monitoring. Thus it helps in bringing and ensuring the quality of Agricultural products that may include the
foods products, plants, corps, and it can help in modernizing agriculture at large. In Energy management
also, the intelligent systems are well noted, and it is possible due to Agricultural Informatics applications
in diverse areas and places [14], [16], [27].

Agricultural Informatics with reference to the Post Doctoral Certificate in Agricultural
Informatics Programs

Agricultural Informatics as educational programs has started in different educational institutes around
the world and mainly in the developed nation. Among the popular programs important are—

¢ MSc- Agricultural Informatics/ Agricultural Information Technology
« BTech- Agricultural Informatics/ Agricultural Information Technology

¢ MTech- Agricultural Informatics/ Agricultural Information Technology.
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As per the study, there is no availability of the program at Bachelor Degree level of Agricultural
Informatics/ Agricultural Information Technology. However, such programs including in other domains
viz. Commerce, Management etc. can be started. Further certificate, diploma and another short term
program to enhance the skill sets. It is worthy to note that at Post Doctoral level most common one is
Post Doctoral Fellowship program which is majorly considered as working in research in the field in a
given period. Whereas few universities also have a degree program at Post Doctoral level is called DSc
(Doctor of Science). However, it is worthy to note that in many countries, such programs are not available
and as far as the degree is concerned, PhD is considered as highest one. Furthermore however in such
countries, another level of the program just emerged in recent past, i.e. Post Doctoral Certificate and this
is offered as a beyond PhD program and can be with fellowship amount or without as only academic
program [7], [19], [32]. Some of the institutes offer such programs with their specialization or area is
mentioned bellow—

« Shri Ram Murti Smarak Institute of Medical Sciences, Bareilly, India (offered Post Doctoral
Certificate in Medical Sciences)

« All India Institute of Medical Sciences (AIIMS), Bhopal, India (offered Post Doctoral Certificate
in Medical Sciences)

«+ Shri Balaji Vidyapeeth Deemed University, India (offered Post Doctoral Certificate in Medical
Sciences)

+ Kingdom College of Natural Health, United States offered Post Doctoral Certificate in Health
Sciences etc.)

+ Boston University, United States offered Post Doctoral Certificate in Medical Science, Dental
Science & Public Health etc.)

+ Regent University, United States offered Post Doctoral Certificate in Management Science,
Leadership etc.)

+ New Orleans Baptist Theological Seminary, United States offered Post Doctoral Certificate in
Education and Allied Areas etc.)

¢ Yale University, United States offered Post Doctoral Certificate in Education and Allied Areas
etc.) [20], [22].

And there are many other institutes and organizations have started Post Doctoral Certificate programs
in diverse areas, and there Agricultural Informatics can be offered with coursework or only by research
method. This coursework method could be suitable for the newcomers from other areas and candidates
without Agricultural Informatics PhD. And in this context courses basic that offers at the PhD/ MTech/
MSc level could be considered. And only major courses may be offered. To understand this, sample
curriculum is mentioned herewith (in Table 1) of Shobhit University, Meerut, India, with the degree on
MTech (Agricultural Information Technology).
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Table 1: Sample program components of MTech, Shobhit University, India

MTech (Agricultural Information Technology)
Shobhit University, Meerut, UP, India

Semester-1

Semester-I1

Introduction to Information Technology
Programming & Programming Paradigms
Farm Sector Infrastructure

Agricultural Economics and Trade
Web Designing, Web Services, Web GIS and
Internet Applications

Agricultural & Food Processing Technologies
Agricultural Production Systems Management

Technology Standards and Development
Engineering

Project Work (Minor) & Seminar: Delivery Platform
for e-Governance (Mobile Governance, Social
Media)

Database Technology and Applications

Information resources, Information Retrieval and
Technical Communication

Software Engineering and Quality Management

Quantitative Techniques & Data Analytics &
Modeling

Agricultural Finance, Insurance and Agri-Business
Management

Agricultural Extension, Methods and tools of
Communication

BlockChain Technology and its Application
Industry 4.0 Technology System and Application
Digital Marketing Technology & System

Project (including Field Work) & e-Governance
Development: Operations and Management

Industrial Training —8 Weeks Summer Training after
Semester-11

Semester-I11

Semester-1V

Data Communication and Computer Networks,
Information Security, Network Economy

Farm Health Management, Expert Systems and
Organic Agriculture

e-Governance, Cloud Computing, Standards,
Interoperability and Digital preservation

Agricultural Credit and Financial Inclusion
Elective |

Elective II

Elective III

Entrepreneur Development Programme in
Agricultural Service Delivery

Artificial Intelligence & Machine Learning

Industrial Training — Project Evaluation

Field Work and Dissertation
Seminar in Informatics and e-Governance

Viva Voce

Print ISSN : 2348-7437

Online ISSN : 2454-9533



[—————— )1 e 2T

FOUNDATION

For the capability building and entrepreneurship development Government of India is also started different
initiative viz.—

% Basics of Agricultural Sciences.

« Basics of IT and Computing.

< Basics of Remote Sensor in the Agricultural Sector.

< Spatial Systems and its applications in Agriculture/ food production.
«+ Basics of Information Management

« Basics of Knowledge Economy and Agriculture

+« Sustainable Development

< Agricultural Production and Marketing

< Big Data Analytics & Agriculture

¢ Ecological Agriculture

% Decision making and DSS

+ Cloud Computing and Agro Informatics.

These are the comprehensive and possible areas, and courses can be offered at the Post Doctoral Certificate
level. However, the possible programs are noted in Table 2.

Table 2: Possible programs of Post Doctoral Certificate Programs in Agricultural Informatics

Post Doctoral Certificate Programs

Post Doctoral Certificate in Agricultural Informatics
Post Doctoral Certificate in Agricultural Information Systems
Post Doctoral Certificate in Agricultural Information Technology

Post Doctoral Certificate in Agricultural Information Science

Post Doctoral Certificate in Smart & Digital Agriculture

These programs can be further offered with following way keeping in mind international trend and
market demand—

% Post Doctoral Certificate with Coursework Only
¢+ Post Doctoral Certificate by Thesis
% Post Doctoral Certificate by Publication and Academic Activities

% Post Doctoral Certificate may combine with the coursework and research work both.

Further in a country where DSc or Doctor of Science is offered the candidates with Post Doctoral
Certificate may further eligible them into D.Sc. Program in the areas of Agricultural Informatics. Further
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in other possible and emerging areas, also Post Doctoral Certificate can be offered as depicted in the
table 3 herewith.

Table 3: Post Doctoral Certificate Programs in emerging technologies of Agricultural Informatics

Post Doctoral Certificate Programs

Post Doctoral Certificate in Agricultural Informatics & IoT
Post Doctoral Certificate in Agricultural Informatics & Big Data
Post Doctoral Certificate in Agricultural Informatics & Cloud Computing

Post Doctoral Certificate in Agricultural Informatics & Robotics with Al

Therefore the Post Doctoral Certificate can be offered based on the need and demand of the candidates.
Moreover, candidates with interested in publication or having publication can go with research/ publication
mode. In contrast, candidate interested in learning new things can go with the coursework mode (refer
Fig. 1 as well).

Post Doctoral Certificate by Course Work

Post Doctoral Certificate by Publication

Post Doctaral Certificate by Course work & Research Work

— Post Doctoral Certificate by Research

Fig. 1: Possible Post Doctoral Certificate with a variety

Suggestions

Agricultural Informatics thus helping a lot in modernizing whole agricultural sector (refer Fig. 2 also)
and in this context apart from the Bachelor, Masters, Doctoral program the emerging and possible Post
Doctoral Certificate may be considered as an emerging level of program and having potentiality in
almost all the fields. As far as Agricultural Informatics is concerned, there is a huge potentiality to offer
Post Doctoral Certificate in the diverse areas of the Agricultural Informatics not only with ‘Agricultural
Informatics’ nomenclature but also in allied areas as mentioned in the table 2. Furthermore, Post Doctoral
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Certificate can be offered in other emerging subjects also as a merged program viz. Internet of Things,
Big Data, Robotics etc.

Informatws . _| Information. Data. Knowledge
gus®® sett
" s Py a® a® a®
we®
Collection / Only through proper
Selection technology and Tools —No scope Proper Agro
Organization for manual Information Information
Processing Management Management
Management
Dissemination \ &
Technological Support
\ Related to the
Agriculture 7

Fig. 2: Agro Informatics and the ultimate aim

Moreover, as the field is interdisciplinary; therefore, the initial eligibility for this subject could be
beyond Agricultural Informatics including Agricultural Sciences, Information Sciences, Earth Science,
Environment, Biology and Geography etc. The field as a practising one thus in Post Doctoral Certificate
program industrial components could also be added based on the requirement of the candidates willing
in industries.

CONCLUSION

Agricultural Informatics is a broad field and more than only two fields and increasing its capacity day
by day; further, as a practice-based subject, it deals with various stakeholders such as contents and
information, peoples or users, technologies and agricultural facts etc. Though the field already got
popularized in the developed nation in developing nation, proper awareness, training programs etc. are
needed for its robust development. The allied and existing departments, institutes offering the subjects
related to the Agriculture and IT/ Informatics can start this branch and having PhD program may also
continue Post Doctoral Certificate Program. Moreover, as the field is highly interdisciplinary and having
the concept of Agricultural Management, therefore, Business Administration, Management, Business
Management, Commerce, Economics candidates can also pursue the programs with their areas of interest.
Various emerging nomenclature such as Smart Agriculture, Digital Agriculture, Agricultural Information
Technology, Agricultural Information Systems etc. can be a proper way from the academics instead
only offering the nomenclature Agricultural Informatics. Furthermore, the universities, policymakers,
governments should deal with proper steps in this context to popularize and starting Post Doctoral
Certificate Program in these emerging areas of interdisciplinary sciences to make healthy research and
skilled human resources in this field.
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