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Abstract

Aquaculture Database System was developed for
the management of information on aquaculture
practices collected by the research institutes and
other organizations using Integrated Development
Environment of software. In this system, 29 tables
and their corresponding relationships were de-
signed by one-to-one mapping cardinality. The main
screen was designed into four modules namely,
Entry, Search, User Manual and Exit. The entry
module allows the user to add culture practices
information into their corresponding table for
storing. The search module allows the user to
retrieve the required information from their corre-
sponding tables. The results can be displayed in the
report format and also it can be exported to
MSWord or MSExcel. In addition, the basic statis-
tical analyses like frequency, percentage, mean and
standard deviation was designed in the output
screen based on their requirements. The system has
been tested using the farm data collected from the
brackishwater aquaculture area in West Bengal.
Although illustrations are based on the brackishwater,
ADS is general and can act as a model to capture
and analyze the data for all other aquaculture
practices.

Keywords: Database, Aquaculture, relationship,
software

Introduction

Aquaculture has emerged as an important area in
the global food production agenda. A vast amount
of data in aquaculture and fisheries becomes
available especially while capturing the existing and
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evolving culture practices. It is imperative to involve
computer user based inference to store, retrieve
selectively, and display items of possible interest.
The storage of such data in a common location and
the indexing arrangement that enable the users to
quickly find them is called a database. The database
system represents data and relationships among
data by a collection of tables, each of which has a
number of parameters (or attributes) with unique
names.

According to Consultative Group of International
Agriculture Research, “sustainable farming is the
successful management of resources to satisfy the
changing human needs, while maintaining or
enhancing the quality of environment and conserv-
ing natural resources”. Farmers’ satisfaction in-
cludes issues such as ‘productivity’, ‘profitability’,
and ‘social acceptability’ (Katyal, 1997). The farm-
ing/culture practice data in any geographical area or
the inherent heterogeneity can have wider scope to
define sustainability and farmer’s perception. Due
to the importance of the information on culture
practices  research institutes/organizations carry out
farm survey for collecting the required information
using questionnaires (Mahalakshmi et al., 2012).
Since large volumes of questionnaires based data is
collected, the task of sifting through this informa-
tion,  documenting it and analyzing the same it for
further use is a formidable task.

The existing database/information system in fisher-
ies/aquaculture sectors are  PISCES (Providing Infor-
mation for Socio-Economic Catch and Effort Fisher-
ies Surveys) Fisheries information management sys-
tem (Halls et al., 2000), Fish Base (Forese & Pauly,
2000), Global Mangrove Database and Information
System-GLOMIS (Baba et al., 2004), FiRST (Garces et
al., 2006), Pond Dynamics/Aquaculture (PD/A) CRSP
(http://pdacrsp.oregonstate.edu/) and Reef base
(Vergara et al., 2000). Software tools which are useful
for compiling and analysing of culture practices
survey data are almost non-existence in aquaculture
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(Mahalakshmi et al., 2012). With these objectives in
view, the software called Aquaculture Database
System was developed for the management of
information on aquaculture practices collected by the
research institutes and other organizations.

Materials and Methods

The system has been designed and developed using
water fall model of software development life cycle.
This includes requirement analysis, design, coding,
testing and maintenance (Royce, 1970; Horner,
1993). Model structure and the explanation of each
phase are depicted in Fig. 1.

Based on the requirement of a system for the
management of information on aquaculture prac-
tices collected by the research institutes and other
organizations, the present system was analysed   and
further based on the results, in practice, a user-
friendly application software was designed and
developed using Integrated Development Environ-
ment of Access.

A total of 361 parameters on various aspects of
aquaculture practices such as farming system; pond
preparation; stocking; feeding; water and aeration
system; disease, diagnosis and health management
aspects; disease outbreak; biosecurity measures; use
of chemicals and medication; harvesting; produc-
tion; Better Management Practices (BMPs); social
participation; mass media exposure (MME); credit
orientation; training programme; information seek-
ing behaviour; production constraints or problems;
and economics were used for the development of
the software (Mahalakshmi et al., 2012). Visual basic
application was used for the creation of interface in
the software. The developed software was tested
and verified for its working efficiency.

Results and Discussion

The database structure was designed in MS Access.
The system contains 29 tables and each table was
defined with identified parameters and its corre-
sponding data type. The retrieval of data from the

Fig. 1. Water fall model structure and the explanation of each phase based on the Aquaculture Database System
(Modified from Horner, 1993)
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database can be faster with the help of a primary
key, which is an attribute or combination of
attributes that distinguishes one record from an-
other (Cox & Urban, 1996). In this system, ‘farmer
identification number’ was designed as a primary
key that stores and retrieves the information for a
particular farm. The binary relationship set between
the two tables was defined by one-to-one mapping
cardinality. Primary key for the relationship set is
simply the union of the primary keys of all the
tables, because each table can have only one type
of relationship with another table (Korth &
Sliberschatz, 1991)

In this system, 29 entry modules and 25 search
modules were designed for users to store and
retrieve the information on aquaculture practices.
The search module was designed based on boolean
logical operators ‘AND’ or ‘OR. The user manual
was designed inside the system for step-by-step
execution of the software.

The software was developed on a platform of
windows XP or Vista, and best viewed at a screen
resolution of 1366 by 768 pixels. The relationships
of the 29 interrelated tables are illustrated in Fig. 2.
The home page of this software was developed into
four modules namely, Entry, Search, User Manual
and Exit (Fig. 3). Steering links to main page of
Entry, Search and User Manual and also the required
navigation buttons are designed in system for
effective and easy navigation.

The entry module consists of 29 sub-modules and
each one allows the user to add or delete farm/
culture practices information into their correspond-
ing tables for storing. The ‘Farmer information form’
and ‘Farm information form’ contain the basic
farmers and farm level information respectively. The
‘Farming system form’ contains details of farming
practices in their farms. The ‘Pond preparation
form’, ‘Stocking form’ ‘Feeding form’, ‘Water and
aeration form’ contain the technical specifications of

Fig. 2. Schematic representation of the detailed relationships between the tables
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the culture practices. The ‘Health management
form’, ‘Disease and diagnostics form’, ‘Conse-
quences of disease form’ and ‘Disease outbreak
from’ contain the disease management information.
The ‘Biosecurity measures form’ contains adoption
level information. The ‘Chemicals and medications
form’ contains the details of chemicals and antibi-
otics usages in culture practices. The ‘Harvesting
form’ and ‘Production form’ contain the yield
related information. Both the ‘Organic farming’ and
‘Better Management Practices’ forms contain their
corresponding awareness and adoption level infor-
mation.

Fig. 3. Home page of Aquaculture Database System for culture practices

The ‘Social participation form’, ‘Mass media expo-
sure form’, ‘Credit orientation form’, ‘Training
programme form’, ‘Information  seeking behaviour
form’ and ‘Extension methods and materials form’
contain the extension oriented information of the
farmer. Within the culture practices, there may be
one or many constraints and the details of these are
captured in the ‘Constraints / crop diversification
form’. It also allows the storage of the crop
diversification information. There may be environ-
mental and social problems in the culture practices
and the details of these are captured in the
‘Environmental/social problems and ITK form’. This

Fig. 4. Economic entry form of ADS
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form also allows the storage of ITK related
information such as beliefs perceived benefits, and
comparison with conventional methods. Automatic
calculation of total expenditure, revenue and profit
are included in the ‘Economic form’ (Fig. 4). The
‘Farm inputs marketing form’ contains information
such as the model of payment for farm inputs and
details of pre-harvest agreements for marketing the
shrimp/fish.

The search module consists of 25 sub-modules. Each
sub-module allows the user to retrieve the stored
information on any field combinations according the
requirements from the corresponding tables based

on the keywords. Basic statistical analyses like
frequency, percentage, mean and standard deviation
were calculated in the output screen based on their
requirements. The retrieved information can be
displayed on screen in the report format and also
exported to MS Word or MS Excel.

The system was tested by storing and retrieving  the
brackishwater aquaculture farm data by researchers
at ICAR-CIBA (Central Institute of Brakishwater
Aquaculture) scientists and  was found that the
performance of ADS  was accurate.  The users could
retrieve the data from an individual table or from
the combinations of more than one table, which can

Fig. 5. Summary report generated based on the better management practices

Fig. 6. Basic statistical analysis report generated by the system
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be carried out by one-to-one mapping cardinality. In
the system, the summary report can be automati-
cally generated from the query based on the
requirements. For example the number of responses
of the better management practices followed by the
farmers is summarized in the table format in the
output screen (Fig. 5). The system can generate the
similar summary report for details of mass media
exposure, constraints & problems faced by the
farmers, information seeking behaviour, and eco-
nomics etc. Fig. 6 shows the number of farmers
eliciting information from the mass media sources
of radio, print, TV, radio/TV, radio/print, print/TV,
radio/print/TV and others along with the value of
mean, percentage and standard deviation.

At present the system is installed at Kakadwip
Research Centre (KRC) of ICAR-CIBA, Kakadwip,
West Bengal. However, continuous effort is being
made to improve the layout of the system and for
dissemination as well as its maintenance mecha-
nism.

ADS provides a knowledge base which goes beyond
the traditional approach of storing and retrieving of
brackishwater culture practices information. This
also safeguards the valuable information gathered
on farm/culture practices data over a period of time.
The retrieved information about the constraints or
problems faced by the farmers, adoption / awareness
levels of better management practices, details of
disease outbreaks etc. will be useful for extension
personnel, decision makers for providing the
solution regarding the development of aquaculture
practices, and associated livelihood options and
policies for a particular area.

In future the user-interface modules for freshwater,
pen and cage culture and other culture practices will
be included into the system for the benefit of
decision makers and aquaculture planners. Other
potential areas for further scope include the
development of on-line database system using the
same procedure but through the web-based software
techniques. This would be useful to decision makers
across the world. Although illustrations are based
on the brackishwater culture practices, ADS is
generic and can act as a model to capture and
analyze the data for all other aquaculture practices
including mariculture system.
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