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ABSTRACT

RELEVANCE: Agriculture is not only the backbone of our food, livelihood and
ecological security systems, but is aso the very soul of our sovereignty. In Kerala
population density is high and land is scarce. To achieve sustainable advancement in
quality of human life in the State, meeting the domestic food requirement is to be given
foremost priority in development plans. As the area of cultivation cannot be increased
and growth of population cannot be controlled growth in food production is to be
achieved by qualitative improvement in farming. This requires improved production
technology developed by research.

Technological transformation that can boost agricultural production consists of
improvements in material inputs, farming techniques, sorage technology and research.
Effective integration of these factors is tied closely to adequate information flow, which
can be ensured only by an efficient information system for agricultural education,
research extension and development. So evauation and improvement of existing
information services is very crucial for agricultural growth.

Agricultural research conducted at various research institutions under Union and State
Government, ICAR and Kerala Agricultural University at huge public expense has come
out with important techniques that can improve our production tremendously. But when a
farmer, an extension worker, a scientist or an administrator needs some specific
information related to agriculture it is not easily available from any system near him let it
be a Krishi Bhavan or a specidized ingtitute. It is due to the lack of an agricultural
information system and databank accessible to all. Library and information services of
various institutes in agricultural sector of the State are independent and non-coordinated.
There is no resource sharing programme or network. The agricultural sector fails to
effectively bank on relevant information stored in academic and research institutions in
the State or accessible there from other sources worldwide.

OBJECTIVES: Primary objectives of the study are; i) to examine the existing
information resources, facilities, services, their effectiveness as well as possibilities for
resource sharing in agricultural sector of the State, ii) to examine how far regional,
national and international level databases in agriculture is accessible to ingtitutions in the
State and, iii) to determine the factors that affect the quality and hinder efficiency of
information services. Secondary objectives are to define the aims and objectives of an
Agricultura and Farm Information System and Network for Kerala and to propose a
model plan for such a system and its computer communication network interlinking the
agricultural ingtitutions in the State. It can enable sharing of information resources
available in the State and also ensure the smooth flow of results of research down to the
grassroots level to achieve maximum productivity in agriculture.

SAMPLE: Kerala is taken as the geographical area within which the study is limited.
Sample consists of information service divisions of, 30 resource rich institutions and 50
minor institutions from agricultural sector coming under, Union and State Governments,
ICAR etc as well as 25 randomly selected institutions outside agricultural stream.



Randomly selected sample of users consist of 125 users from major institutions, 190 users
from minor ingtitutions, 111 users from out stream institutions and 220 from farmers and
public living near the ingtitutions covered by the survey. Datawas also collected from 74
librarians.

METHODOLOGY: For obtaining data on information systems of resource rich
ingtitutions an elaborate questionnaire was used. A short questionnaire was used for
minor institutions. For obtaining the assessment on libraries, their resources and services
by managers, scientists and students another set of questionnaire was used. For the
evaluation by farmers a short questionnaire in Malayalam was used. Interview was also
conducted among selected librarians and scientists in charge of libraries by using an
Interview schedule.

MAJOR FINDINGS: The mandate of agricultural libraries is to provide information
support to plan, undertake, and promote education, research, extension and development
in agriculture. The status of libraries, as well as duties, responsibilities and service
conditions of librarians is not well defined in instruments of governance. In many
ingtitutes library is at third or fourth level of the organizational set-up and is managed by
clerical staff. Managerial post is vacant in most libraries. There is lack of qualified
professionals at various levels. There is lack of resource sharing programmes and
leadership. Union catalogue of printed and electronic documents held by institutes in the
agricultural sector B not available. There are no common standards for classification,
cataloguing, subject description or database development. The sector has rich information
resources. Duplication of costly resources and under utilization of the facilities is a
common pheromenon. The library budget varies between 2 to 5% of institute budget.
Expenditure on collection development is 73% of the total library budget. Duplicate
subscriptions to Journals and databases in 15 of the institutions surveyed for this study
costs an annua recurring expense of Rs. 103 lakhs. Most of the libraries in agricultural
sector have not considered the requirements of farmers and the systems are not accessible
to farmers and the public. Vauable information resources relevant to agriculture are
found to be available also in institutes outside the stream. There is no integrated view
about information systems. Information services are not always connected to the libraries

CONCLUSION: Information resources and infrastructures are very costly. Various
institutions in agriculture have built up library facilities and huge collections.
Considerable investments have already been made and the journals and databases cost a
recurring expense of approximately two crore rupees per year. But the agricultural sector
of the State fails to extract the optimum utility of these resources. The proposals made by
this study if implemented will ensure accessibility to full agricultural information
available in the region as well as from worldwide sources to each and every institution
and user in the State. Transfer of technology from the lab to the farm will become speedy
and efficient. Duplication of resources and ICT Infrastructures can also be avoided.



Chapter 1
INTRODUCTION

Information is a productive resource in agriculture, potentialy influencing the
efficiency of production, marketing, processing and administration; as well as
education, research and extension related to these factors. So the devel opment process
in agriculture rests heavily on information available to managers, scientists and
farmers. Yet this aspect of agriculture gets least consideration and inefficiencies have
become obvious in managing this resource. Evaluation and improvement of the
concerned systems is a matter of urgent concern and priority to protect the interest of
agricultural sector in the context of increasing requirement for food grains as well as
globalization. The cost of establishing information infrastructures for agriculture may
be expensive, but the costs of not doing so are likely to be much higher in terms of
productivity, quality and value addition.

A clear policy framework coupled with sound planning and implementation
backed by generous research and development investments and efficient information
support is essential to ensure sustained production of food grains and other
agricultural commodities. Meeting the domestic food requirements has been the
foremost social priority before India since independence. Hence thrust was given to
food production beginning with First Five-Y ear Plan, particularly during mid-sixties’.

India has put in unstinted and aggressive efforts towards agricultura
development. This has increased 51 million tones of food grains production in 1950-
51, to 191.09 million tones during 1994- 95 and to 195.92 in 2001-2002. According
to the estimate of Indian Council for Agricultural Research (ICAR) India now need
about 230 million tones of food grains i.e. an increase of 30-35 million tones?.
Further, large increase is essential in coarse cereals, pulses, oilseeds, fodder, fuel
wood, fruits, vegetables, milk, meat, eggs, fish and a wide range of industria and
plantation crops. Thisis a formidable task.



The scenario gets further complicated when we view a rising population graph
against decreasing productivity graph of maor agricultural commodities. The yield
per hector of most crops is still quite low as compared to other countries. Land
available for cultivation is limited, and it goes on decreasing due to the ever growing
demands of industries, roads, houses, etc. Experts, especialy those in the area of
demography, are of the opinion that problems will become acute unless a second

revolution takes place in agriculture.

We need to teke measures based on research to stabilize the annua
agricultural production, which fluctuate due to weather, pests and plant diseases.
Many problems are there to be solved also in, animal husbandry, veterinary science
and fisheries. Sustainable agricultural production on long-term basis has also become
a cause of concern. Unless we strive continuoudly to improve present level of crop

production, we may again face severe food shortage.

It has been widely held that future growth in production has to cone
exclusvely from growth in productivity. As the area under cultivation cannot be
increased and the growth of population cannot be controlled, the alternative is the
gualitative improvement in farming, which requires improved agricultural production
technology. For this an efficient research and development programme is needed.
Quality and quantum of research by our agricultural scientists, in turn depends on
efficient information support systems®. In this context Dr. M.S. Swaminathan,
renowned agricultural scientist has remarked that sustainable agriculture in the 21%
century will be based on the appropriate use of biotechnology, information technology
and eco technology. Regulation through legidation, socia mobilization through
organizations and education through mass media and information shops will be

needed to meet the dual demands for food and ecological security”.

Further, in the present economic environment, where India is getting
integrated with world economy, it is imperative to develop techniques, technologies,
processes and products which are competitive in terms of cost and quality at local,
regional and globa levels. All these suggest for a strong, vibrant, effective and
dedicated agricultural research supported by efficient information systems at regional

and national levels.



Traditionally agricultural libraries have played a vita role in knowledge
communication and in keeping the scientists, administrators, planners and farmers
posted with latest knowledge and advancement in their area of work and respective
fields of speciaization. But extension and intension of the field of agriculture and
emerging specializations under it has made management of information resource very
complicated. The present trends of development in agricultural research and the
nature and quantum of information generated by it have brought in various challenges

to traditional systems.
1.1. Definitions and Scope of Agricultural Science

An agricultural Information System is to be concerned with al the subject
areas the term agricultural sciences cover. Hence a discussion on the scope, extension

and intention of the discipline do not go out of place here.

Agriculture, an oldest practical art of the world is now recognized as one of the
youngest professions in applied sciences. Like medicine scientific agriculture rests on
the principles of basic sciences. However agriculture must draw not only from botany,
zoology, chemistry, physics and mathematics but also from geology, ecology,
meteorology, engineering, economics, sociology and statistics. The profession of
agriculture includes a wide diversity of practices and speciaizations because it is
closely knitted with the production of the fundamental elements of man’s food, shelter
and clothing, which are derived from plants and animals. Most broadly agriculture
must also be concerned with the production, conservation and improvement of the
plants and animals and the natural environment in which they grow as well as with

their marketing and distributior?.

The subject covered by the term agricultural sciences can be listed as follows
based on the sub disciplines of agriculture specified by Encyclopedia of Agricultural
Science®, Agripedia’, as well as subject divisions to agriculture specified by Centre
for Agricultural and Bioscience International (CABI)® speciaizing in agriculture and

bioscience information.



Table 1.1: DisciplinesUnder Agricultural Science

Broad Discipline Sub Discipline

Crop Sciences Plant Breeding, Crop Production and Horticulture
Crop Protection
Forestry and Related Sciences  Forestry, Forest Products and Agro forestry
Soil Science, Land/Water Management and
Fertilizer Technology
Natural Resources and Environmental 1ssues
Animal Sciences Animal Production
Veterinary Medicine
Medical and Veterinary Parasitology
Dairy Science and Technology
Fisheries and Aquatic Sciences
Food Sciences Food Technology
Human Nutrition
Engineering, Economics etc Biotechnology
Biodeterioration and Biodegradation
Agricultural Engineering
Agricultural and Environmental Economics
Rural Development
Agriculture Related aspects in other Biosciences

1.1.1. Crop Sciences

Plant Breeding, crop production and horticulture, crop protection etc are the
major subdivisions of crop sciences. But as no discipline under agriculture can stand
in a watertight compartment there will be overlapping and many other subjects may

seem to have a place under this heading in various contexts.
a) Plant Breeding, Crop Production and Horticulture

All aspects of crop production and management in relation to yield and quality
are dealt in this subject area. Major aspects covered by the discipline include
taxonomy and systematics, physiology, botany and biochemistry, on-farm processes,
plant breeding and genetics, environmental issues related to crop production,
propagation including seed production and testing as well as grazing behavior and its
effects’. Aspects of forest trees with regard to agro forestry systems involving the
growing of trees with agricultural and horticultural crops and the breeding, genetics

and taxonomy of timber trees, all crops of nutritional and economic importance etc

4



are also dedt by this field. The major groups covered include; food crops, fodder

crops, industrial crops and ornamental crops.

b) Crop Protection

The aspects related to the control and management of pests and pathogens are
dealt in this discipline. The coverage include; chemical, biological, physical as well
as integrated pest management, control of weeds or pathogens by the integrated
methods, se of repellents and attractants in the control, trapping and monitoring of
pests, resistance of plants to pests and pathogens normally injurious to them, control
measures including sterile male release, trapping, genetic control, irradiation, plant
quarartine, extension as well as legislative and economic aspects'®. For pests,
pathogens, natural enemies and other beneficial organisms the coverage include;
taxonomy, geneticg/sterility,  morphology/anatomy,  physiology/biochemistry,
biology/behavior, reproduction/ development, ecology/ conservation, geographical

distribution and techniques/equipments.
1.1.2. Forestry and Related Areas

Forestry comes under agricultural sciences from the point of planting and
propagation through management and harvesting, to the processing of timber and the
various wood and nonwood forest products. The management of forestland, in the
widest sense, and agro forestry, an area of increasing importance also comes under

this discipline®*.

a) Forestry, Forest Products and Agro forestry

Forestry is concerned mainly with the silviculture and management of forests
for the production of wood and other purposes. Broadly speaking the aspects covered
by forestry can be divided into four main areas. core forestry, tree biology, forest

pests and control and forest land use.

Agro forestry includes all land use systems and practices in which woody
perennials including forest trees, multipurpose trees, plantation crops, shrubs etc are
5



deliberately grown on the same land management units as crops in either spatial or
temporal arrangements, and where there are significant economic or ecological

interactions between the woody and nonwoody components'2.

b) Soil Science, Land/Water Management and Fertilizer Technology

Coverage of this area includes all aspects related to the properties of soils and
the management of land and water resources. Aspects of coverage are; soil properties
and their determination, soil management, land assessment and management, erosion,

conservation and reclamation of soil, water management and fertilizer technology.

¢) Natural Resources and Environmental |ssues

Natural resources, as a topic, is extremely broad but can be broken down into
four major categories- air, land, water and biological resources. Environmental issues

covers agricultural and forest production as well as human and animal health.

1.1.3. Animal Sciences

This discipline covers veterinary and animal sciences, their medical aspects,

dairying, poultry, and fisheries and all areas related to them.
a) Animal Production

Thisfield deals with al aspects related to the rearing of animals of domestic or
economic importance. Mgor areas under this discipline include breeds and breeding,
genetics and genetic engineering, immunogenetics, nutritive value, composition and
digestibility of feeds, digestion, nutrition physiology, production responses to dietary
manipulation, nutritional disorders, livestock industry and behavior'®. Animals
covered by this field are farmed mammals, hybrids of domesticated animals with wild

animals, other mammals of economic importance, poultry, fish etc.



b) Medical and Veterinary Parasitology

As a natural progression from man's production of animals for economic or
domestic purposes the coverage of this field extends to their diseases and disorders as
well as parasitic diseases in man, particularly the major tropical diseases affecting
rural, agricultural communities. The host organisms including man plus all animals of
domestic or economic importance, wild mammals, birds, reptiles, amphibia, fish and
invertebrates are covered where; infected with helminths, protozoa, fungi or
arthropods, and especially when they act as intermediate or reservoir hosts. Disease
organisms covered by this area are helminths of man and animals, nematodes,
protozoa parasitic in man and animals, fungi, arthropods, vector-borne pathogens,
pathogens and parasites of medical and veterinary importance. Aspects of coverage of

this discipline are; taxonomy, control of pathogens, infection and disease.

¢) Veterinary Medicine

This field deals with animal diseases and disorders including their diagnosis,
prevention and treatment. It also includes animal health; the state of productivity, in
particular those parameters that can be used as a guide to an animal's or group's state
of hedth such as food intake, faecal output, body weight, milk yield, racing
performance, egg yield, wool quality etc. Veterinary public health is also dedlt in this
subject area. Diseases and disorders due to direct or indirect action of biological,
chemical or physical agent are dealt here. Disease aspects like aetiology, pathology,
epidemiology, pathogenesis, control, and prevention are covered. For parasitic disease
organism, coverage includes work on taxonomy, biology, life cycles etc. as well as
other aspects like diagnosis, pharmacology, veterinary drugs, physiology,
immunology, hematology anatomy, hygiene, animal behavior, surgery and food
inspection. The field covers infectious diseases, chemical agents and compounds and

physical agents.
d) Dairy Science and Technology
The field deals with mammary gland, milk, milk constituents, milk products,

milk processing and aspects of dairy farming covering all mammalian species.
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Specific aspects studied under this discipline are; husbandry, technology, economics,
legislation and standards, milk and public health, physiology and biochemistry as well

as microbiology.
1.1.4. Food Science and Human Nutrition

This field deals with food and nutrition for both man and animals. In addition,
policy on malnutrition, food aid and food supply are covered. Aspects of human
nutrition covered by the field are; analysis and techniques for the determination of
nutritive value of foods, nutrients, anti- nutritional factors, toxic substances and toxins
in foods, whole range of foodstuffs, physiology and biochemistry related to food

intake, and nutritional disorders.
1. 1.5. Biotechnology, Engineering, Economics and Other Areas

As agricultural sciences covers work on all animals and plants of economic or
domestic importance and related wild species as well as their management, production
and protection issues no area that can be considered, as coming under biosciences is
alien to agriculture. In addition the sub fields of economics, engineering, Information
Technology, medicine, newly emerging areas like biotechnology and a host of such
subjects are highly relevant to agriculture and have sub disciplines specializing in

agriculture.
a) Biotechnology

Biotechnology covers the application of molecular genetics, genetic
engineering and in vitro culture to organisms of agricultural importance including
pathogens and beneficial microorganisms®*. Methodology is a key focus, as are
studies of agriculturally useful traits. This field covers applications of biotechnology
for traditional animal and plant breeding. The economic, planning and policy aspects

of biotechnology are also dealt here as well as the biosafety, legal and social issues.



b) Biodeterioration and Biodegradation

The field covers organisms including those active in biodeterioration or
biodegradation like microorganisms, viruses, bacteria, actinomycetes, fungi, algae and
lichens, higher plants, invertebrates, protozoa, mollusca, insects, mites, birds, rodents
etc. Techniques involved with organism identification, enumeration, as well as
deterioration of foods, feeds and nonfoodstuffs by living organisms and by
microbially derived toxins are dedt in this area. Biodegradation deals with
biologically based treatment of industrial, municipal and agricultura pollutants and

wastes and their constituent parts.

c) Agricultural Engineering

Agricultural engineering includes agricultural and horticultural machinery,
implements, equipment and buildings. Aspects like design, construction, selection and
operation and control as well as effects on crops, livestock and soil are covered by this
discipline. Coverage of this field can be divided into the major areas like control,
robotics and computer vision, mechanical power, land improvement mechineries and
equipments, crop production and protection machineries and equipments, protected
cultivation, crop harvesting and threshing equipment and machinery, livestock
buildings and associated equipments, and energy relating to the use of buildings and

equipment.

d) Agricultural and Environmental Economics

Economics is the practical and theoretical science of the production and
distribution of wealth. The discipline of agricultural economics is concerned with a
wide range of issues from policy formation, through development programmes, the
economics of the food industry, natural resource utilization, farm management,
aspects of education and research and rura sociology. Agricultural information
services have to cover all aspects of interest to managers and economists working in
agricultural sector. The discipline also covers the production of food and agricultural
products from the input industries to the distribution of the fina product. The
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economics of pest control and fisheries, and the areas like forest and environmental

economics are dedlt in this field.

€) Rural Development

Rural development is defined as the process whereby rura communities
progress from given situations to more desirable situations in terms of their quality of
life. It depends upon the utilization of local physical and human resources,
supplemented by investment, technology and services with full participation of the
local people in decison making. Agricultural development is closely connected to

rural development.

f) Biosciences

Explaining the subject coverage of agricultural information is not an easy task.
Inevitably there are areas in biosciences, which are difficult to place outside
agriculture. There are many areas relevant to agriculture in various disciplines under
biosciences traditionally not grouped under agricultural science. Hence studies on
various disciplines coming under biosciences are highly relevant to agricultural

sciences also. .

1.2. Nature and Use of Agricultural Information

The discussion in the above section on nature and scope of agricultural
sciences reveals that information services to agricultural sector have to deal with
published literature on research and development related to the fields of agriculture,
animal rearing, fisheries, forestry, human health, human nutrition, animal health and
the management and conservation of natural resources as well as various disciplines

and sub disciplines coming under the broad area known as biosciences.

1.2.1. Literature Output in Agriculture Sciences

The rate of accumulation of knowledge in the above areas is a hundred times
more than it was at the beginning of the last century. We have progressed from a low
10



productive agricultural society to an information society of high productivity. At a
moderate estimate we have over forty million documents for use annually in the world
in different languages and are doubling every six to eight years™. No other single
discipline has shown so much growth of published materia as in agriculture today. In
agriculture we have 2 to 2.5 lakh primary documents annually. Of the world's
approximately 85000 journals and bulletins the biggest contribution is from
agriculture i.e. athousand research papers per day*®. About 9000 periodicals and more
than a lakh books are published annually related to agriculture aong with

innumerable number of other documents in different languages of the world.

The published documents in agriculture mentioned above consist of research
reports, books, journal articles, CDROMs, magnetic tapes, videotapes, etc. From the
documents resulting from agricultural research worldwide since 1973, items that have
relevance to all countries and agro climatic systems selected by CABI for its database
itself, comes to over four million documents. Approximately 180,000 documents of
high relevance get added to that at CABI each year.

These documents related to agriculture selected by CABI are published in
more than 50 languages. The breakdown of the documents included in CABI database

by country of publication for the period 1998-2001 is presented in Table 1.2.

Table 1.2: Country wise Published Documents on Agriculture During 1998-2001

Country of Publication Per centage
Europe 45.0%
North America 26.0%
Far East Asa 09.0%
Indian Subcontinent 08.0%
Central and South America 04.0%
Australia 02.0%
Russia 02.0%
Africa 02.0%
South East Asia 01.0%
Middle East 01.0%

Source: Data from Centre for Agriculture and Biosciences International (CABI).
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The items of the above table include research papers published in over 9,000
learned, professional and trade journals specializing in agriculture and related areas
from al over the world. They also consist of serials including irregularly issued
reports, bulletins and monographs, proceedings of conferences, symposia, workshops,
etc. books, doctoral dissertations, annual reports, project reports and other papers,
patents and standards related to agriculture and allied fields.

Approximately thirty percent of the specialized publications that cover btest
developments are presently available in digital form only. Various lectures and
awareness and training programs meant for extension workers as well as farmers were
available now as video films and interactive multimedia programmes. Accessibility to
all these are important for our agricultural sector for supporting the scientists to
update their knowledge as well as to help the farmers for applying what has been
invented by the scientists.

Information output is measurable in many braches of knowledge. For instance
the estimates have been that if a chemist researches and studies 60 minutes an hour,
24 hours a day throughout his life, he would have by end of his life, just read only
1/20™ of the total literature output on his specialized area of research. This may be
less than that with the agricultural scientists because the extent of agricultural research
information is vaster!’. Due to information explosion, retrieval of required
information has also become a serious problem. A scientist will need a long time to
find out and read all the literature relevant to his work from three lakhs and more
articles on agriculture published annually which will steal away his time for applying
what he has learned. Repackaging and transferring research information to the farm

also has become a specialized function.
1.2.2. Information Flow and Usersin Agriculture

People as individuals or groups communicate information in agricultural
sector. It can be information they have generated or received from another source, to
others who have interest in that specific topic. By doing so the original information is
usually transformed and adopted to enhance understanding and to add to the already
existing knowledge pool of the receiver. The flow of information in an agricultural
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Figure 1.1: Flow of Information in Agricultural Sector
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sector is grouped into four levels by Abraham Blum?*® according to their place in the
continuum from knowledge policy making to knowledge generation, knowledge
exchange and finally to knowledge utilization (Figure 1.1).

The users of information in agricultural sector can be generally classified into

three the managers, scientists and farmers.

a) Managers. This category of users in Kerala include Vice Chancellor, Directors,
Secretaries and other decision making authorities of Kerala Agricultural University
(KAU), ICAR Institutes, Government Departments of Agriculture, Animal
Husbandry, Poultry, Fisheries, Dairy Science, Food and Rura Development of the
State as well as those from NGO’ s and private groups. They will require the following
information for effective decision-making:

?? human and physical resources

?? research, extension and devel opment projects
?? budgeting

?? physica targets

b) Scientists. This category of users will include personnel working in research
systems of the State coming under KAU, ICAR etc as well as various research and
extension units of the Departments of the Government of Kerala related to agriculture.

Their information requirement can be listed as follows:

3

research and e