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1. INTRODUCTION

Livestock has played a crucial role in the development and progress of 

mankind. It provides human-being with food, energy, clothing and nutrition 

besides helping in transport and agriculture activities. It has also been a mute 

company to human. Livestock in India is an integral part of agriculture and 

plays an important role as a backbone of the rural economy. Sastry et ah 

(2000) reported that livestock produced 74.7 million tonnes of milk, 30.2 

billions of eggs, 45.5 million kgs. of wool and 4.42 million tonnes of meat.

Goat is.the earliest ruminant and the second animal, only after dog to be 

domesticated by man. Goats are popular mainly on account of their short 

generation intervals, higher rates o f prolificacy, and the ease with which the 

goats as also their products can be marketed. Goats are potential source of 

meat, milk, skin, fibre, manure, valued as laboratory animals and are also used 

for hauling light load (Prasad\2000). It has the synonym “poor man’s cow” 

because of their immense contribution to the agrarian rural economy. It 

contributed Rs.2,443.3 crores per annum to the national econorr^which was 

10.1 percent of income accrued from livestock sector (Amle and Mhase2001). 

The current goat population is estimated to be around 128 million (1999-2000) 

and it has been estimated that the goat population may reach a figure of 137 

million by 2005, where it may stabilize. The current mean rate of slaughter of 

goats is around 41 per cent and the mean rate of mortality, around 15.5 percent. 

The 410 million kg of goat meat represented almost 37 per cent of total meat
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produced in the country, although 1900 million kg of milk represented only

around 3 per cent of the total milk produced. Among other products skin
/

amounted to 100.9 million kgs, pashmina to 30 metric tonnes and manure 

estimated around 35,000 metric tones (Pant^20^I).

Though considerable improvements have been made to raise 

profitability in the livestock sector by augmenting the productivity of animals, 

there have been instances of avoidable gaps between attainable and attained 

benefits, largely because of the productivity differences between farms. It has 

also been noted that some fanners secure obviously higher yields than others, 

with the same resources indicating that management factor accounts for these 

variations (Dekkers^ 1991). These differences lead to reduction in the potential 

benefits that could be obtained from animals. The augmented productivity of 

animals foils to get transformed into tangible benefits mainly because of the 

improper form management. Hence,' management is becoming increasingly 

important in livestock forming.

Farm management deals with the ways and means of organizing the 

production factors including land, labour and capital and thec^oTp of crop and 

livestock enterprise to ensure maximum return (Pandey, 1997). Good 

management undertakes the breeding, feeding, heeding, weeding and

reproduction practices in an efficient manner, which is important in making
/

livestock forming economical. Good'records are the foundations of good 

management (Furman and Hughes, 1992). The control of productivity will be a

guesswork if records are not maintained properly. Hence more emphasis
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should be given to maintain timely, precise, accurate and adequate data or

information regarding various activities of goat farm.
/

Manual record keeping is a tedious and time consuming process and the 

data stored in the manual records could only be converted into information 

through complex calculations. It leads to poor and delayed decision-making

process leading to economic inroads. Conventional record keeping requires\
repeated data entry in different registers, which occupy space, besides inviting 

errors at the time of data recording and these errors are often unnoticeable. 

Manual record keeping requires personnel with more experience and skill to 

avoid errors in the data recording. The absence of skilled persons may be lead 

to more complications in the data recording, as replacing an experienced staff is 

time consuming and is almost practically unfeasible. Inaccurate and irregular 

records, make it impossible to ascertain how the farm is performing and prevent 

timely correction of any management problems that may persist (Basheer, 

2001).

A quality management can be brought through the use of computerized 

records (Esslemont" and Kossaibati, 2000). In the recent years, computer has 

become an important farm management tool and a new management resource. 

The past decade had seen the rapid adoption of computer technology in many 

facets of veterinary field. Programs are now, in common use in both veterinary 

practice and farm management. As new computer programs are developed, 

more computers become accessible and farm managers leam more about howto 

use the computer. Hence, computer can be used in farm management to
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substitute record keeping activities of the farm and to increase accuracy, speed,

diligence and efficiency of budgeting and analysis of previous year records.
/ '

Realizing the undeniable significance of computerization in forming 

operations and recognizing the potential popularity and growth of goat forming 

in India, every attempt has to be made to introduce computerized management

into goat farming. The studies regarding computerization in goat forms are
\

very meager.

Hence, the present study was carried out in Kerala Agricultural 

University Sheep and Goat form to introduce computerized data management 

system with the following objectives:

1. To evaluate the shortcomings in the existing data management system.

2. To develop computerized data management system.

3. To evaluate merits and demerits of computerized data management 

system with that of the existing system.





2. REVIEW  OF LITERATURE

A review of concepts used in past studies has been employed to clearly 

define the concepts used in the present study and to view the associated problems 

in proper perspective. The information regarding the present study are scanty due 

to its infant stage. In this chapter, the available literature in relation to Data 

management, Computers in data management, Computers in farm management and 

Data management systems in India have been reviewed.

2.1 Data management

2.1.1 Management

The basis of good management depends on the provision of precise, up- 

to-date information, so that sound decision on management could be made. 

Provision of this information requires systematic record keeping and prompt 

and intelligent analysis of those records (Blood, 1979). Hutt and Hutt (1993) 

defined management as a comprehensive activity, combining and co-ordinating 

human, physical and financial resources to produce and market a produce or 

service effectively and efficiently and hence, it is concerned with planning, 

organizing, staffing, directing and controlling resources towards accomplishing 

established objectives and goals.

2.1.2 Database

Data is the raw material to be processed by a computer, consisting of
i

characters, fields, records and files. (Capron and Williams, 1982) and a
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database provides a way of finding information quickly and easily based on a
1

chosen reference point (Cowart, 1986 and Coutts, 1998).
/ ’

Hence, database could be defined as a collection of all tables and other
\

objects (such as forms and reports) used to manage data (Simpson and 

Robinson, 1999).

Visual Basic makes it easy to programme the connectivity to a database 

or user graphical controls to set up the data display and modification and it 

contains a complete database system that can be used to store and retrieve
w/'^ i _ _ .

information quickly and easily (Rahmel, 1999 and Winemiller et ah, 1999).-, '

2.1.3 Database management system
'1

Capron and Williams (1982) defined database management system as a

set of programme that provide access to a database via application programme 

or queiy languages.

A good computerized database management system serves not only as a

repository for data, but it allows selective extraction of data, meeting specific
/

criteria (Cowart, 1986) and it forms the foundation for products that generate
y ' /

applications and extract data (Perry and Lateer, 1991). In essence, the

information that was physically stored into the database is recalled^  a special 

programme known as a database management system (Petroutsos, 2000).
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2.2. Computers in data management

The effective production of management data is definitely one of the 
/  .• '/ 

best uses of computerization in veterinary practice today (Farber, 1989) and a

microcomputer-photocell system was developed in the University of Maryland

(Erez anVHartsock, 1990) to record, summarize, and transfer data on the

postural changes of crate-confined sows. Pharo et al (1990) conceived a data
. \

management system, based on the database programme “Panacea”, for use in 

small holder daily forms in Malaysia with respect to data collection, entry and 

analysis.

Lissemoree/ a l (1992) described the implementation and use of a micro

computer based herd management information system to monitor dairy herd/ '
performance in South Western Ontario while Lees^efal (1993) developed 

‘CRITTER’, a computer database programme for the management of research 

animals in Canada. Schmisseur ari^Gamroth (1993) evolved ‘DXMAS’, an 

expert system programme for the analysis of annual economic and production 

performance data provided by dairy operators of Tillamook county, Oregon.

‘Dairy-base’ developed with data base management system technology, 

for the management o f animal inventory, reproduction, genetic improvement,

feeding, milk production and health records of dairy cattle in Israel was
\ \ ^described by Spahref a l (1993) and Murdick "et a l (1994) emphasized the role

of computers in storing and processing the data and providing information for 

decisions as well as for planning and controlling operations.
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Bhatt et al (2000) suggested the use of computers in veterinary science

for keeping voluminous data and statistical analysis in the recent years.
/

2.3. Computers in veterinary practice

Many veterinary practices today have computer systems and use them 

quite effectively to assist in the management of the business.

Veterinarians in USA tended to hold generally positive attitudes toward 

the use of computers and seemed to be aware that computers hold required 

potentials for effective and productive management of their practices (Dye^/ 

a l , 1994).

Most of the veterinary practitioners in UK adapted to use the internet in 

their everyday working lives (Gerrard, 1^98a) and websites exist worldwide 

which provide information, contacts, help.and discussion forums for members 

ofthe veterinary profession (Genard, 1998b). Gerrard (1998c) reported that 

98 per cent of practitioners were familiar with the concept of internet in UK, 

signifying the interest among the veterinary profession in technological 

developments which was a positive indicator for internet use by veterinarians in 

the future. ~

V ̂
Bhatt et a l (2000) pointed out the use of computers in veterinary science 

as inevitable in recent years. The uses of computers for field veterinarians in 

farm management least cost rationing, feed analysis, disease prevention, disease 

diagnosis, accounting etc., were listed out by Thirunavuldcarasu (2000).
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Hence, the use of practice management software is fast becoming an
V ■' )

establishedpartofthedailylifeofavet (Gerrard, 2001).
/

/<
2.3.1 Hospital administration

Sard (1981) reported the application of computers in client management 

by UK veterinaiy practitioners and computerisation allowed most veterinary

hospitals to utilize their existing staffmoreeffectively doing less repetitive jobs
1

with greater satisfaction all round (Barrow, 1995). The role of computer-based 

practice management system in veterinary hospitals of USA was discussed by 

Palazzolo (1996)v
s

Coutts (1998) substantiated that veterinary practitioners used their 

computers on a much wider scale -  for example, for integrated storage of client 

information, stock control, managing appointments and producing personalized 

client information letters in hospital management. Boydell (2000) emphasized
i

the importance of computers in veterinary hospitals.

Computers would be a boon for hospital administration, case sheet 

record maintenance, retrieval for follow up action, diagnosis, dispensing 

medicines, problem solving, etc. (Thirunavukkarasii, 2000).

2.3.2. Clinical diagnosis

Computer aided diagnosis is an important aspect of veterinary decision 

support, because diagnosis is usually the first and critical step in patient 

management. Many medical diagnostic aids involve computer controls or links 

to outside computers.
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Vos et a l (1990) designed an expert known as ‘The Electronic Pig’

(TEP), which was used to find out the problem, if any, with litter size or still
/'

birth, to arrive at a diagnosis of the cause of the problem, and to suggest a 

remedy for it. Bennett e fa l . i l991) developed a software,‘LYNX’ for disease 

diagnosis and health monitoring in wild mammals, birds and reptiles in London.

A micro computerized programme ‘DIAG’ was designed by Hanks et al.
t

(1994) for the use of regional and national animal disease diagnostic 

laboratories in Indonesia. The large storage capacity of a computer database 

could store all the differential diagnostic data and it makes this information 

useful to clinicians or laboratory technicians. Based on this analogy, a 

computer programme was developedan India for the identification of oocysts, 

eggs and larvae by Bandyopadhyay et al. (1996)

Heald et al (2000) opined that a diagnostic computer models could be 

used to broadly classify causes of mastitis with the help of field survey and 

McKendrick et al. (2000) reported the aids of a software programme ‘CaDDiS’ 

(Cattle Disease Diagnosis System) in diagnosing tropical bovine disease. 

‘COWCARD’, a diagnostic search programme for cattle diseases and 

PROVIDES, a programme in which when clinical signs are entered, the

programme generated a list o f differential diagnosis in order of probability and
. ■

lists of relevant diagnostic tests were elaborated by Thirunavukkarasu (2000).
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2.3.3. Data recording and analysis

Computer technology in veterinary medicine offers many advantages of 

electronic data storage and use. Beland (1981) developed a relatively 

inexpensive microcomputer system to store and manipulate clinical data and 

pathological data. ■ t
v - " !

Martin et al. (1982) reported that a software, ‘VIRUS’ (Veterinary 

Investigation Recording Use System) was capable of storing, monitoring and

analyzing previous and current records and application of computer technology
, /

to the collection, analysis. Use of veterinary data was explained by Thrusfield 

(1983a,1983h and 1985). The usefulness of^a^programme known as 

‘DaiiyComp 305’ was reviewed by Goodger (1987). This dairy software 

package was extensively used as an on-farm system in California dairies for 

data analyzing and reporting.
/

Frankena et al. (1990) reported the assistance of ‘EPISCOPE’, a 

computer programme in veterinary epidemiology to assist both the teaching of 

epidemiology. The analysis of field data in the dairy herds o f the Netherlands 

and Barrow (1995) listed out the applications of computer to store client and

animal records, clinical history, treatment history and laboratory records.
✓

Sood and Kaur (2000) explained the contributions of computer towards 

better understanding of biological mechanisms at molecular level by facilitating 

regular updating and analysis of sequence of data, which proved useful in 

improving animal productivity
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2.3.4 Disease monitoring and surveillance

A computer application ‘LYNX’ programme, greatly facilitated the
/

welfare and veterinary care of animals maintained in captivity for conservation 

and assisted the monitoring of the health status of free living wild animals 

(Bennett . et ah, 1991). Collins and Morgan (1991) developed an

epidemiological model of paratuberculosis in dairy cattle and Menzies (1992)
\

also formed a microcomputer model for predicting output from beef suckler 

herds.

Lees et ah (1993) reported that ‘CRITTER’, a database for managing 

research animals could be used to monitor disease outbreaks and Ekesbo et ah 

(1994) developed a disease monitoring system for dairy herds. Reid et ah 

(1996) made a computer based user interface for the delivery of 

epidemiological models and associated information by using hypertext 

technology and Gobar et ah *(1998) designed a programme for 

surveillance of causes of death of do|gs, using the internet to survey small 

animal veterinarians in USA.

Bhatt et ah (2000) explained the applications of computers for collecting 

data regarding available diseases among sex, breed, season and age groups and 

by this disease prevalence/occurrence could be classified by which outbreak of 

any emerging disease and its occurrence could be monitored.
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2.4 Computers in farm management

Management is becoming increasingly important in today’s livestock
/

farming. Management information systems can be efficient tools for better 

management in the farms.

Chandler and Martin (1975) and Speicher (1981) probed the potential 

for computerization within dairy herd and farm management and speculated ini

the forms in which computer-assisted management systems might be employed 

to maximize managerial output. A programme ‘DairyCHAMP7 was created by 

Williamson and~Udomprasert (1989) in the University of Minnesota, USA 

aided the farm management in the areas of reproduction, nutrition, disease 

monitoring and milk production recording. Schmisseur'and Gamroth (1993) 

designed an expert system, ‘DXMAS’ to diagnose dairy management problems 

and the field tests identified as management problems in the Tillamook 

country, Oregon.
/)\  /

Gaisi (1999) described the management approach to be made on 

changing fanning practices, demonstrated the relevance of an interactive and 

participatory approach and proposed a few operative aspects of the 

management approach which were useful for decision makers and farm 

managers. Mounts et a t  (1999) reported that for maximizing the profitability, 

the farm managers needed an insight into the potential input of their 

management decisions on technical performance.
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Computerised Veterinary Support system aided the veterinarians in all

areas of veterinary decision-making and livestock management
/

(Thirunavukkarasu, 2000).

2.4.1 Dairy farming

The computerization of various systems helped in providing

timely information for keeping efficient control over the afiairs of the dairy and
)

implementation of modem management techniques (Das, 1986) and Goodgfer 

(1987) reported the use of a daily software Package, DaiiyComp, was

extensively used as an on-faim system in California dairies.

/
Lazarus and"Smith (1988) and Cleary et al. (1999) reported the use of

. / A
computers in dairy farm. Mueller (1989) pointed out that the computerization 

could increase the dairy practitioner’s involvement in management and 

production decisions and Chang et a t (1992) developed a microcomputer-based
i

system, ‘Compares’ (Computerized Milking Parlor Evaluation System) for 

studying the milking parlor operations in the Cornell University, New York.

Lissemore et at^(l992) described the implementation, and use of a 

microcomputer based herd management information system to monitor dairy 

herd performance in South Western Ontario. Microcomputers increased the 

efficiency and timeliness of the informations produced and thus, the creation of 

dairy herd management software programme for specific uses was made 

possible (Hutt and Hutt, 1993).
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Pietersm ^fal. (1998) reported that computerized information systems

potentially helped the dairy producers of Canada to deal with the increased
/complexity of decision making and availability of information in dairy forming.

Recent advances in information technology enabled) in-time recording
u /  I

and management support of individual cows (Asseldonk et a l9 1999). Fraser 

and Cordina (1999) described Data Envelopment Analysis (DEA) as a useful
' V

tool to assess the technical efficiency of dairy forms in Australia and Kerr 

et al. (1999) designed a combination of decision support system and expert 

system .‘DAIRYPRO’, which could be run by dairy extension officers as a 

consultation package for formers.

2.4.2, Feeding

A computer programme was developed by Stallings et al. (1985) in 

Virginia University to calculate the contents of dry matter, crude protein, total
i

digestible nutrients, acid detergent fibre, cost, macro-minerals and micro- 

minerals of the ration. Galligan ef al. (1986) reported the use of an interactive 

computer programme for evaluation and formulation of ration. This 

programme, with five sections namely nutrient requirement, feedback, 

computational feeding, recipe and a comparative economic evaluator was 

intended for both lactatingiand non lactating cows.

Ely et a l (1991) designed a computer programme to calculate the 

economic replacement value of feeds and the results were compared with both 

Morrison values and competitive prices, from linear programming solutions in
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the University of Georgia, Athens. Maltz et a l  (1991) and Maltz et al (1992)

opined that computerised dispensing of concentrates could economise the
/

consumption of concentrates, when grouping and feeding of different total 

mixed rations were impossible.

‘Dairy-base’, an electronic individual animal inventory *j and herd 

management system was developed in Israel by Spahr et al (1993) that 

comprised of feed database containing nutrient values for all feed stuffs used in 

all rations fed. The ration fed at a specific locations composed of any feeds in 

the feed database without regard to the use of a feed at other locations.

Importance of computerized feeding management in dairy hej
/

Is was 

(2001)also described by Devanand (1995), Schofield et al. (1998) and Basheer 

and a multiinedia case simulation computer programme was developed by 

Dascanio et al. (1997) in USA for delivery of veterinary nutritional case 

studies.

2.4.3 Production

The use of computers as a management aid by dairy producers resulted 

in great advances being made in production and in the genetic potential of the 

dairy cow.

During the 1970’s, several computer based data handling systems were 

developed. They were intended to supplement production information received 

from the Dairy Herd Improvement Programme (E rb ~ e t\l , 1975) and
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Esslemont et a l (1981) reported the use of a mini computer system, ‘DAISY’

in recording production data in the Netherlands.
/

Several authors elaborated the uses of computerized management
-S ''!  ^system for poultry production (Mcllroy et a l, 1988;^chmissetirand Pankratz 

1989) for pig production (Kilpatrick and Walker, 1990), for beef production
X . - i  V 7

(Ringwall and Boggs,' 1992; McGrann and Rupp, 1992 and Menzies, 1992) and 

for dairy cattle production (Devanand, 1995 and Basheer, 2001).

In Israel, a microcomputer application programme, ‘Dairy-base’ utilized 

electronic transfer of milk production data from electronic milk meters with the 

capability to minimize manual entry of other data by electronic updating of the
\ h

data base (Spahr et al., 1993), while the production section o f ‘CRITTER’, a 

database for managing research animals was designed by Lees et al (1993) to 

store information about animal performance such as body weight, body 

condition score and weaning weight! in France.
')

Lescourret et a l (1993) designed a database monitpnng systems to 

monitor production performance of dairy herds. Hayes et al (1998) developed 

‘DaiiyMAN’, a computer programme being operated as an on-farm 

Management Information System by herd managers and veterinarians to 

monitor production performance of New Zealand dairy herds.

2.4,4. Reproduction

Meek et al (1975) described the capability of a computer programme to 

analyse the reproductive efficiency of a dairy herd while Lineweaver and
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Spessarcl (1975) developed a computerized reproductive management

programme to provide the dairyman with a current and complete reproductive
/

record on each cow and heifer of Virginia dairy herds. The use of a programme 

developed in the West of Scotland Agriculturalj College, named *'VIRUS’ in 

fertility analysis was described by Martin et al. (1982).

A computerized dairy reproductive herd health programme designed by 

Elmore (1990), which interpreted the information from bam report of dairyman

and palpation results of veterinarian about the cervix, uterus and ovaries while
\ /

Erez and Hartsock (1990) designed a micro computer photocell systems in the 

University Maryland for crate-confined sows to predict farrowing time which 

enabled the user to monitor the progress of a sow towards parturition without 

making frequent visits to the farrowing area.
A

Ko (1992) developed a herd health computer programme which 

provided a detailed herd health reproduction summary and economic analysis 

was done comparing current values with performance targets and the practice 

average. Ko and Stalheim (1992) monitored reproductive parameters and 

compared these parameters with those of other dairies by using a computer.

Events such as births, breeding, pregnancy diagnosis and semen
xevaluations could be entered in the reproduction section of a database 

‘CRITTER’ that/Was designed by Lees et al. (1993) in London. Schmisseur

and Gamroth (1993) developed an expert system programme ‘DXMAS’ in

USA to provide reproductive management advice to dairy formers and Spahr et
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al (1993) described the use of micro computer application in the breeding

management of Israelian dairy herds by developing an electronic individual
/

animal inventory and herd management system named ‘Dairybase’.

Plaizier et a l (1997) used a stochastic model in a computer simulation 

programme to increase the reproductive performance of USA dairy herds. Herd 

managers of NewZealand dairy herds used ‘DaiiyMAN’, a computer
« s

programme for monitoring reproductive performance of their herds (Hayes et
i

a l , 1998) and Seegers et al. (1999) used computerized monitoring and decision 

support to improve reproductive performance of dairy herds in France.

Esslemont and kossaibati (2000) explained the use of databases to
/'

i

manage fertility of dairy herds in UK and Thirunavukkarasu (2000) reported 

that evaluation of herd fertility could be done by using the measurements like 

non-return rate to first insemination, calving interval and calving index, calving

to first service and overall  ̂pregnancy rate with the help of computers.
/

Wergel arid'"Lin (2000) reported that a computer mate selection 

programme could be helpful to reduce inbreeding ofHolstein and Jersey cattle 

and to increase farm profitability and Basheer (2001) narrated the application of 

computerization in the reproductive management of a dairy herd.

2.4.5 Health

The application of the computer to generate information from farm data

as a part of herd health programme was described by Russel ank^Rowlands
/ \

(1983) and Noordhuizen et a l (1986). Fetrow et al. (1988) decribed a system
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which utilized a commercial spreadsheet programme to monitor information

available from the Dairy Herd Improvement (DH1) report and health data that
/ '

were recorded separately by the farmers. Lissemore (1989) overviewed the 

application of computers in dairy herd health programme.

A menu driven recording system, which helped to obtain reports in a 

detailed format, with all clinical findings and treatments to indicate new health
i

problems and to monitor the progress of current farm problem^was described 

by Williams and Wardj(1989). Udomprasert and Williamson (1990) developed 

an animal health management software programme ‘DairyCHAMP’ in the 

University o f Minnesota to perform health management functions with the 

objectives of maintaining optional health and increasing the production 

efficiency of livestock.

v , '
Lees et a l (1993) designed a computer programme called ‘CRITTER’ in 

London specifically to track pedigree, location, health status and productivity of 

individual research animal of different species which could also be modified for 

use in area health surveillance programme while Lescourret et ah (1993) made 

data modeling for database  ̂design in health monitoring system for dairy herds 

of France. SpahrVf'a/. (1'993) described the application of computer for the 

management of health records of daily cattle of Israel.

. 1
Enevoldsen~eir alJ(1995) developed a diagnostic and prognostic tool for 

epidemiologic and economic analyses of dairy herd health management. 

‘Haemonchus’, a computer programme was created by Bandyopadhyay and
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Rajkhowa (1997) in India with an aim to provide the researcher/veterinarian 

and students, the facility of instant retrieval of the detailed information 

regarding Haemonchosis. Hayes et al. (1998) reported the benefits of on-farm 

use of a computerized management information system (DairyMAN) in health 

management of New Zealand dairy herds and a computerized programme for 

evaluating diarrhoea in piglets was developed by JongMyung et al. (1998).
t

2.4.6 Record Keeping

A computerized system with programmes in Fortran IV was developed 

by Erb et al. (1975) to organize and report detailed records of individuals-in 

dairy herd in chronological order for teaching and research. Miller'(1981), 

Speicher"(1981), Udompraset arid-'Williamson (1990), Devanand^(1995) and 

Basheer^pOOl) described the application of computer in herd recording 

management.

The value of computerized' record keeping system in small animal
>

practice and equine veterinary practice was elaborated by Sard"'(1981).
\

Thrusfield and'Hinxman (1981) suggested that computerized system could be 

used for storing veterinary clinical case records in coded form. Voelker,(l-9’81) 

narrated the use of computerized record in Dairy Herd Improvement (DHI) 

programme.

Putler and Zilberman (198 8) argued that an input that augmented worker 

ability would increase the productivity of physical labour and computerized 

book keeping and transaction programmes were worker-ability-augmenting-
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inputs as they could increase the work out put per hour. Mueller (1989)

reported that computerization of dairy records would allow the selection of
/

individual cows for examination and the reviewing of lists of problem breeders 

during reproductive visits

Ko (19j£)^designed a herd health computer programme ‘Vetcheck IV’

that assisted in basic record keeping, formulation of action lists and herd
/

analysis. Spahr et \a lf (1993) developed a database management system 

technology ‘Dairybase’, for the management of animal inventory, reproduction, 

genetic improvement, feeding, milk production and health records of dairy 

cattle in Israel. Tomaszeweski (1993) assured that computerised record keeping 

systems provided an essential link that significantly increased the milk 

production and Spillane (1999) reported the use of computerized breeding herd 

records in a 1000 sow unit in Ireland.

i
Dairy fanning now needs more records to be kept for quality 

management which is best brought about through the use of computerized 

records for each animal that integrate fertility, health and production

(Esslemont and Kossaibati, 2000).
V /

2.5 Data Management Systems in India

Livestock production is an integral part of agricultural system in India. 

Livestock sector is among the fastest growing sectors and yet apparently 

untouched by the information revolution. Recent experiences of development, 

workers and researchers indicated that there is an urgent need for developing
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information systems to improve livestock production in India. Though we have 

been slow in adopting information technology for livestock sector, we have had 

some developments in the area (Devanand, 1995).

deGroot et ah, (1993) gave an overview of the experiences made in the 

Indo-Swiss Goat Development and Fodder Production Project (ISGP) on 

collection and processing of data from its field performance recording scheme,

base farm, extension programme, and action research. The set up of the 

performance recording scheme and the developed computer application 

‘BAKRT for the purpose were elaborated in detail.

The Indo-Swiss project Andra Pradesh, developed computer 

programme, namely the ‘Herd Book System’, ‘Progeny Testing System’ and 

‘Herd Fertility System’ for processing and analyzing livestock information 

collected in the various ..institutions of the Department of Animal Husbandry

Information systems development at the Central Sheep and Wool 

Research Institute (CSWRI), Avikanagar was initiated in 1984 and it has been 

managing a database of more than 30,000 sheep life-time records since 1987. 

Softwares developed at CSWRI were Clostridia, (a pro-type knowledge base

disease diagnosis, using the example o f Clostridium infections), CSWRI-SRD 

(Sheep Research Database version 3 for managing life-time recording of an

system for illustrating knowledge base generation for application in animal
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animal) and CSWRI-DDIS (a disease data and information system for

organized sheep and goat farms) (Maru, 1993). t
/"

The National Dairy Research Institute, Kamal, developed packages and 

data system to store and manage performance data of cattle and buffaloes 

(Sadana,1993). They were Buff pack (Buffalo Data Management Package) 

KsPack (Karanswiss Data management package), PTNDRI (Data management
i

for Progeny Testing under field conditions), Male NDRI (Male calf and Bull 

selection package), Vet NDRI (Veterinary Dispensary Data Management) and 

A1 (Calving Data Storage System).

The National Dairy Development Board (NDDB) developed computer
V  I

system for their farm business operations (Trivedi and Patel, 1993). Under 

Operation Flood I, a computer based information system was developed on the 

main-frame system for its bull mother farms, which was named as Farm 

Recording System. With the advent of personnel computers, this system was 

modified and renamed as Dairy Herd Management System (DHMS). NDDB 

also developed a system for monitoring the performance of production 

enhancement activities in the field called as Field Recording System. Finding it 

difficult to manage collection and processing of a large amount of data, the 

programme of field recording was narrowed down to most purposeful 

programme of progeny testing of bulls and named as Dairy Herd Improvement 

Programme Actions (DIPA).
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In association with National Informatics Center, the Animal Husbandly 

Department in Kerala developed a computer based information^system for 

various programme and activities of the department (NairT 1994). The 

information systems that were developed and implemented include DISNIC- 

MISAH (for processing the data on health status of various species of 

livestock), CABRIS (for monitoring and evaluating the Rearing of calves 

Scheme of Special Livestock Breeding Programme), PLANMIS (for 

monitoring the implementation of Plan schemes and APRMIS (for monitoring 

and analyzing the prices of livestock, livestock products and by-products and 

feed).



Materials and Methods



3. MATERIALS AND METHODS

/
The study was carried out to compare the existing manual system of data 

recording with ‘computerized data management system’ developed to suit the 

present goat farm operations.

Kerala Agricultural University Sheep and Goat farm, representing a*
sample of organized fanning of small ruminants, was selected for the present 

study. The study was conducted in the following order:

1. Evaluation of the existing system.

2. Identification of input requirement for developing computer program.

3. Development of computerized data management system.

4. Evaluation of the computerized data management system.

5. Comparison of the existing system with the computerized data 

management system.

3.1 Qassification of the present registers

The existing registers of Kerala Agricultural University Sheep and Goat 

farm were classified into the following categories.

a. Stock registers viz., livestock register, medicine stock register and 

miscellaneous articles stock register.

b. Feeding registers that included feed register.
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c. Production registers such as registers of birth and milk recording and 

disposal.
/ '

d. Reproduction registers that included breeding register.

e. Disposal registers that included disposal and mortality register.

3.2 Evaluation of the existing system

■ The existing system of data recording was evaluated by using the 

following indices.

3.2.1 Time requirement for day-to-day entry

It was measured by time required in seconds to enter a set of entries in 

each register irrespective of the day of occurrence of the event.

3.2.2 Event-wise recording

The data pertaining to events like kidding, mortality, sales, breeding and
i

milking in the goat farm were recorded. Evaluation of the existing system of 

data recording by event-wise recording was done by observing the time 

required in seconds for recording a set of entries in each event, irrespective of 

the day of occurrence of the event.

3.2.3 Data retrievabilitv

Time taken in seconds to retrieve the available data from the 

existing system was measured.
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3*3 Identification of input requirements

Input requirements were determined based upon the data to be stored 

and the data to be obtained from the proposed computerized data management 

system. The data to be stored and obtained from the goat farm are:

a. Details of stock position

b. Details of feeding

c. Details of production

d. Details of reproduction

e. Details of disposal

f. Details of health

3.4 Development of Computerized Data Management System (CDMS)

Based on the information collected and anticipated reports required fori

an efficient goat farm management, a combination of Visual Basic 6.0 as front 

end tool and Microsoft Access 97 as back end tool were used to develop 

CDMS.

3.5 Evaluation of the computerized data management system

The developed computerized data management system was evaluated by 

the same parameters which were used to evaluate the existing system.
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3.6 Comparison of the existing system with the computerized data

management system
/ '

The data recorded were statistically analysed by employing student 

V' test for comparing computerized management system and existing system 

(Snedecor and Cochran, 1994).



Results



4. RESULTS

4.1 Evaluation of the existing system

4.1.1 Time requirement for day-to-day entry

Time required to enter a set of entries in the registers of livestock, birth, 

medicine, feed, miscellaneous articles stock, feed, milk recording and disposal,
i

disposaTand mortality and breeding in the existing system are presented in 

tables 4.1 and 4.2.

. Average time required for entering a set of data in livestock, birth, 

medicine stock, miscellaneous articles stock, feed, milk recording and disposal, 

disposal and mortality and breeding registers in the existing system were found

to be 21.36 ± 1.13, 34.58 ± 0.81, 30.86 ±  1.13, 32.06 ± 1.01, 32.94 ±1 .07, 

18.39 ± 1.08, 31.47 ± 1.21 and 15.28 ± 1.03 seconds respectively.

i
4.1.2 Event-wise recording

Time required to record a set of entries in kidding, mortality, sale of 

animals, breeding and milking events are given in table 4.3.

Average time required for recording a set of entries in kidding, 

mortality, sale of animals, breeding and milking events were found to be 47.47 

± 1.52, 67.83 ± 1.69, 57.36 ± 1.48, 15.28 ± 1.03 and 18.39 ± 1.08 seconds 

respectively in the existing system.
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/

Table 4.1 Time required in seconds to enter a set of data in four registers in tbe 
existing manual system of KAU goat farm

Number of 
set of entries

Livestock
register

Birth registeri Medicine 
stock register

Miscellaneous 
article stock 

register
I 21.33±1.03 34.83=b0.75 30.83±1.17 32.33±1.03

n 21.5ftfcl.05 34.17±0.75 31.17±0.75 32.17±0.98

m 21.83±1.47 34.50±1.05 30.67±1.51 32.17±1.17

IV 21.00±0.89 34.83±0.75 30.33±1.21 31.67±1.21

V 21.33±1.37 34.83±0.75 31.17±0.75 32.17±1.17

VI 21.17±1.17 34.33±0.82 31.00±1.41 31.83±0.75

Average 21.36±1.13 34.58±0.81 30.86±1.13 32.06tl.01
i

(Mean± Standard deviation) (n=6)
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/

Table 4.2 Time required in seconds to enter a set of data in four registers in the 
existing manual system of KAU goat farm

Number of set 
. of entries

Feed register Milk
recording and 

disposal 
register

Breeding Disposal and 
mortality 
register

I 33.33±1.03 18.50tl.38 15.3 3±1.03 31.00tl.41

n 33.00±1.41 18.33±1.21 15.17tl.17 31.17±1.33

m 32.83±1.17 18.17il.17 15.17±1.17 31.50±1.05

IV 32,67±1.03 18.5fttl.05 15.17±1.17 31.5fttl.05

V 33.00±0.89 18.33±1.03 15.33±1.03 31.50tl.52

VI 32.83tl.17 18.5fttl.05 15.50±1.05 32.17i0.98

Average 32.94tl.07 lj8.39tl.08 15.28±1.03 31.47il.21

(M eant standard deviation) (n=6)



Table 4.3 Time required in seconds to enter a set of data in five events in the existing manual system of KAU goat farm
-  i

Number of set of 
entries

Kidding Mortality Sales Breeding Milking

I 46.83*1.47 66.50*1.64 56.67*1.63 15.33*1.03 18.50tl.38

II 48.00*1.41 67.00*2.10 57.00*1.79 15.17*1.17 18.33*1.21

III 42.33*1.63 67.17*2.32 57.33*1.86 15.17*1.17 18.17*1.17

IV 47.67*1.51 67.67*1.63 58.00*0.89 15.17*1.17 ' 18.50*1.05

V 47.33*2.16 67.67*1.63 57.50*1.64 15.33*1.03 18.33*1.03

VI 47.67±1.21 68.00tl.41 57.67*1.03 15.50*1.05 18.50tl.05

Average 47.47±1.52 67.33*1.69 57.36*1.48 15.28*1.03 18.39*1.08

(Mean ± Standard deviation) (n=6)
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4.1.3 Data retrievability

Time taken to get data on population status, feed ingredients, total
/

quantity of feed fed to animals, number of animal bred, kidding, total milk 

production, milk disposal, mortality and sale, transfer, and culling in the 

existing system are presented in table 4.4.

4,2 Identification of input requirement for developing computerized data 
management system (CDMS)

Input requirement for developing CDMS were prepared initially in the 

form of flow charts to incorporate the details of information obtained and 

produce anticipated reports required to improve efficiency of CDMS. Flow 

charts for various menu are presented fig.4.1 to 4.9.

4.3.1 Login page

The format o f login page is presented in fig. 4.10. It has ‘username’, 

‘password* and command buttons like ‘OK’ and ‘cancel*.

4.3.2 Main menu

Fig. 4.11 shows the details of menu viz., status, feeding, production, 

reproduction, health, disposal, view, reports and exit.

4.3.3 Status

The status menu consisted of seven options viz. kids, young stock, adult 

stock, total stock, daily stock, medicine and miscellaneous articles.
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Table 4.4 Data retrievability in seconds in the existing manual system of KAU 
goat farm

SI.
No.

Data to be available at a particular period Data
retrievability

1
\

Populations status 185.83 ±7.36

2 Feed ingredients 35.33 ±4.97

3 Total quantity of feed fed to the animal 39.33 ±5.01

4 Number of animals bred 98.33 ±6.83

5 Kidding 193.33 ±7.53

6 Milk production 18.67 ±1.51

7 Milk disposal 18.67 ±2.50

8 Mortality 310.83 ±7.36

9 Sale, transfer and culling of animal 315.00 ±11.83

10 Medicine and miscellaneous articles stock 135.00 ±10.72

(Mean ± standard deviation) (n=6)
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Fig. 4.1 Log in Menu and Main Menu

A
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Fig. 4. 2 Status Menu
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Fig. 4. 3 Feed Menu
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Fig. 4. 4 Production Menu

i
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Fig. 4. 5 Reproduction Menu
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Fig. 4. 6 Health Menu
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Main
menu
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Fig. 4. 7 Disposal sub menu
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Fig. 4. 8 View Menu
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Fig. 4. 9 Report Menu

G
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4.3.3.1 Kids

The data input format for entering the details o f kids is illustrated in fig. 

4.12. The data input included animal number, date o f birth, sex, colour and 

identification markings, sire number, dam number, weight at birth, weight of 

dam at kidding and remarks. It provided the following options of'm ove first . 

‘previous’, ‘next’ and ‘last’ records, to ‘add new' records, to 'edit’, ‘save' and 

‘delete’ the records.

4.3.3.2 Young stock

The details regarding young stock were entered in format as shown in 

fig. 4.13. The data entered were, animal number, date o f birth, sex, colour and 

identification markings, sire number, dam number, details o f purchase 

including date of purchase, value o f animal and source of purchase, date of 

transfer to adult stock and remarks. The options to ‘move first’, previous', 

‘next’, ‘last’, ‘add new’, ‘edit’, ‘save’ and ‘delete’ the record were also given in 

young stock submenu.

4.3.3.3 Adult stock

The format showing the adult stock record is presented in fig. 4.14. This 

submenu included animal number, date o f birth, sex, colour and identification 

markings, sire number, dam number, details o f purchasing date, value and 

source, date o f transfer to adult stock and remarks.

It provided the following options o f ‘move first’, ‘previous’, ‘next’ and 

‘last’ records, to ‘add new' records, to ‘edit’, ‘save’ and ‘delete’ the records.



5 4

Fig.4.14 Adult stock submenu

UAIUOI IflA fCaLM  lO A iK A I :<IU(

«»-ll yaw o 0- |  j ass* W4»W

Fig.4.15 Total stock submenu



55

4.3.3.4 Total stock

Fig. 4.15 illustrates the total stock record.

The details o f animal number, date o f birth, sire number, dam number 

and remarks were given in this submenu.

The options to ‘move first’, ‘previous', ‘next’, ‘last’, ‘add new’, edit', 

‘save’ and ‘delete’ the record were also given in young stock submenu.

4.3.3.5 Daily stock

Fig. 4.16 shows the format o f getting daily stock details including 0 to 3 

months, 3 to 6 months, 6 to 12 months kids above one year animal, and total 

number o f animals.

4.3.3.6 Medicine and miscellaneous articles

As could be seen from fig. 4.17 and 4.18 there were provisions for 

entering the details o f medicine and miscellaneous articles in the farm 

respectively. The data entered were date o f entry, name o f medicine (name of 

article in case o f miscellaneous article record) and type o f  transaction viz. 

received and issued. The ‘received' option consisted of source of 

medicine/article date o f receival, bill number, value of medicine/article quantity 

purchased, bill amount and opening and closing balance o f the stock. The 

particulars o f issue such as quantity issued and opening and closing balance 

were entered in the ‘issued’ option.

It provided the following options o f ‘move first’, ‘previous’, ‘next' and 

‘last' records, to ‘add new’ records, to ‘edit’, ‘save' and ‘delete' the records.
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Fig.4.17 Medicine stock submenu

Fig. 4.18 Miscellaneous articles submenu
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4.3.4 Feed

Two submenus constituted feed menu viz., feed and feed requirement.

4.3.4.1 Feed

Fig. 4.19 explains the structure of feed submenu. This menu provided 

information about date o f entry, name o f feed ingredients purchased, type of 

transaction like received and issued. The details o f transaction given in the 

medicine/miscellaneous articles records were also used in the submenu.

4.3.4.2 Feed requirement

This submenu possessed two options viz. individual and group feeding.

The format displaying feed requirement records is as shown in fig. 4.20. 

The individual feeding submenu exhibits animal number, date o f birth, date of 

feeding, age and status of animal. The group feeding submenu gave information 

about date of feeding, total number of animals and status o f animals.

4.3.5 Production

This menu included three submenus viz., growth, milk and weaning.

4.3.5.1 Growth

This submenu made up o f two sub menus such as weighing and growth

chart.



F i g . 4 . 1 9  F e e d  s u b m e n u

Fig.4.20 Feed requirement submenu

Fig.4.21 Weighing submenu
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4.3.5.1.1 Weight

Fig. 4.21 illustrates the format of weighing submenu details. This 

submenu consisted o f animal number, date of weighing, weight in kg., birth 

weight, date of birth, age, sex, type of birth and average daily weight gain.

The options to ‘move first’, ‘previous’, ‘next’, ‘last’, ‘add new’, edit’, 

‘save’ and ‘delete’ the record were also given in young stock submenu.

4.3.5.1.2 Growth chart

The format o f growth chart is given in fig. 4.22. The X-axis o f the chart 

represented date o f  weighing and the Y-axis o f the chart represented weight in 

kg.

4.3.5.2 Milk

This sub menu contained two submenus viz., milk recording and milk

chart.

4.3.5.2.1 Milk recording

The format for entering the milk recording details o f an animal is 

presented in fig. 4.23. The data entered were animal number, date of recording, 

milk yield in morning and evening in ml, total milk yield in a particular day, 

date of kidding and dry off date.

The different options given in this submenu for handling the records 

were ‘move first’, ‘move previous’, ‘move next’, ‘move last’, ‘add new’.

‘save’, ‘edit’ and ‘delete’.
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4.3.5.2.2 Milk chart

Fig. 4.24 shows the format o f  milk chart. The X-axis and Y-axis 

represent date o f  milk recording and quantity o f milk in ml respectively.

4.3.5.3 Weaning

The data pertaining to the animal, number, date of weaning, weight at 

weaning, birth weight, date o f birth, age, sex, type o f birth and average daily- 

weight gain were the inputs in the format as shown in fig.4.25.

This submenu provided the options o f ‘move first’, ‘previous’, ‘next' 

and ‘last records’, ‘add new’ records, ‘edit’ and ‘delete' the records and 

‘calculate age and average daily weight gain’.

4.3.6 Reproduction

This menu was provided with three submenus viz. oestrous, service and 

kidding.

There were provisions to ‘move first’, ‘previous’, ‘next' and ‘last 

records’, ‘add new’ records and ‘save’, ‘edit’ and ‘delete’ the records, in these 

three sub menus.

4.3.6.1 Oestrous details

As shown in fig. 4.26, this submenu provided the details relating to 

oestrous such as animal number, date o f heat, date of examination, signs o f 

heat, probable date o f next heat, remarks and expected date o f service.



F i g . 4 . 2 5  W e a n i n g  s u b m e n u

Fig.4.26 Oestrous submenu

Fig.4.27 Service submenu
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4.3.6.2 Service

This submenu provided service details of animals. Fig.4.27 explains 

that there were provisions for recording animal number, date o f service, type of 

service, bull number, date o f pregnancy diagnosis done, results o f pregnancy 

diagnosis, expected date o f kidding and parity number of the animal.

4.3.6.3 Kidding

Kidding submenu allowed to report the kidding event o f the farm, which 

provided various details such as animal number, parity number o f the animal, 

date o f kidding, kidding interval, type of kids, date o f dry off, sex, doe weight 

at kidding, litter weight and remarks (fig 4.28).

4.3.7 Health

Seven submenus constituted healthy menu viz., illness, treatment, tests, 

inoculative tests, vaccination, deworming and dipping. All these submenus 

were provided with the options of ‘move first’, ‘next’, ‘last’ and ‘previous' 

record, and ‘save’, ‘edit’ and ‘delete’ the records.

4.3.7.1 Diseases

Diseases submenu was included to record animal number, symptoms 

shown by animal date o f beginning and ending o f disease condition, duration of 

treatment, diagnosis made, treatment given and result. The details are shown in 

fig. 4.29.



F i g . 4 . 2 8  K i d d i n g  s u b m e n u

Fig.4.29 Diseases submenu

Fig.4.30 Treatment submenu
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4.3.7.2 Treatment

The data input format for entering the details o f treatment given, is as 

shown in fig.4.30. This included animal number, diagnosis made, date of 

beginning, subsequent date, date o f ending, and duration o f the treatment, 

medicine administered, route of administration, dose o f the medicine and 

results.

4.3.7.3 Tests

Fig.4.31 illustrates the manner in which the details of tests are to be 

entered. The data input consisted o f animal number, diagnosis, date o f  testing, 

symptoms shown, specimen collected, name of test done, and result o f the test.

4.3.7.4 Inoculative tests

The details o f inoculative tests to be entered in the format is shown in 

fig. 4.32. This submenu included animal number, date on which the disease 

was tested, medicines administered, route of administration, dose of the 

medicine, result o f the test and due date for the next inoculative tests.

4.3.7.5 Vaccination

The format for entering the vaccination details is given in fig.4.33 and it 

included the animal number, date of vaccination, vaccine against, name of the 

vaccine, route and dose o f the vaccine, results and due date for next 

vaccination.
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Fig. 4.32 Inoculative tests submenu

Fig. 4.33 Vaccination submenu
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4.3.7.6 Deworming and dipping

Fig.4.34 and 4.35 explain the structure of deworming and dipping 

submenus respectively. These submenus provided informations about animal 

number, date of deworming/dipping, dewormer/dipping solution used, dose, 

results and due date for next deworming/dipping.

4.3.8 Disposal

Disposal menu contained mortality, post mortem, sales, transfer and 

culling, milk, and manure submenus. There were provisions to ‘move first’, 

‘previous’, ‘last’ and ‘next’ records and ‘save’, ‘delete’ and ‘edit’ the records in 

all the seven submenus.

4.3.8.1 Mortality

This submenu was included to record animal number, sex, date o f birth, 

date o f death, cause o f death and remarks. The format is shown in fig.4.36.

4.3.8.2 Post mortem report

This submenu allowed to record the animal number, sex, date o f birth, 

date o f death, cause o f death, post mortem report number, post mortem findings 

and remarks. The details are shown in fig.4.37.

4.3.8.3 Sales, transfer and culling

These submenu can be selected for recording the sales, transfer and 

culling o f the animals. As it could be observed from fig.4.38, 4.39 and 4.40. 

there was a common provision for input and retrieving the date of
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Fig. 4.35 Dipping submenu

Fig. 4.36 Mortality submenu
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sales/transfer/culling, animal number, sex, date o f birth, age and weight o f the 

animal.

Sales submenu showed additional data inputs such as book and receipt 

number, value o f the animal, amount received, to whom the animals were sold 

and remarks. Transfer and culling submenus possessed invoice number, name 

of department to which the animal was transferred, cheque number and 

remarks. In addition, reason for culling was given in culling submenu.

4.3.8.4. Milk

The data regarding disposal of milk were entered in format as shown in 

fig.4.41. The inputs included date o f  disposal, milk yield in morning and 

evening, total milk yield, coupon sales, quantity o f milk fed to kids, sales to 

other departments, quantity o f balanced milk, total quantity sold, price per litre, 

income from milk and remarks.

4.3.8.5 Manure

The format for entering the data regarding manure disposal is illustrated 

in fig.4.42. The inputs were date of disposal, invoice number, to whom issued, 

quantity issued, cheque number and remarks.

4.3.9 Reminder

This submenu provided due date, a list o f  animal numbers and total 

number o f animals on a particular due date and a list o f reminders such as heat, 

service, kidding, dry off, treatment, vaccination, inoculative tests, deworming, 

dipping and weaning. The details are shown in fig.4.43.
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Fig. 4.41 Milk disposal submenu
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4.3.10 View

This submenu was formatted to view the tables such as kids, young 

stock, adult stock, total stock, daily stock, medicine stock, miscellaneous 

articles stock, feeds, weighing, milk recording, weaning, oestrous, service, 

kidding, diseases, treatment, test, inoculative test, vaccination, deworming, 

dipping, mortality, post mortem, milk disposal, manure disposal and sales, 

transfer and culling of animals. The details o f various submenu are shown in 

fig.4.44

4.3.11 Reports

The report menu was provided with details of all livestock, adult stock, 

young, total stock, birth, sale o f animal, mortality, feed, production and 

reproduction performance o f a particular animal, farm income, service report 

and breeding efficiency reports. Fig.4.45 explains the details o f submenus in 

the report menu.

4.4. Evaluation of computerized data management system 

4.4.1. Time requirement for day-to-day entry

It could be observed from table 4.5 that the average time required to 

enter a set o f  entries in kids, medicine stock, miscellaneous articles, feed, milk 

recording and service in the computerized data management system were 19.17 

± 0.81,20.75 ±  0.69,21.81 ± 0.71,26.19 ± 0.79, 11.67 ± 0.84 and 22.67 ± 0.99

seconds respectively.
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Fig. 4.44 View Submenu

Fig. 4.45 Report Submenu



Table 4.5. Time required in seconds to enter a set of data in six records in the computerized data management system

Number of set 
of entries

Kids record Medicine stock 
record

Miscellaneous 
articles stock 

record

Feeds record Milk recording Service record

I 19.50±0.S4 ' 20.67±0.82 21.83±0.75 26.33±0.82 11.67±0.82 22.33±0.82

II 19.50±1.05 20.83±0.75 21.83±0.75 26.33±Q.S2 ll.83zfc0.75 22.50*1.23

III 19.17±0.75 20.83zfc0.75 21.83±0.75 26.33±0.82 11.67±0.82 22.83*0.98

IV 18.83±0.75 20.67±0.82 21.67zfc0.82 26,17zfc0.75 11.83±0.75 22.67*1.03

V 18.83±0.75 20.5Gzfc0.55 21.83±0.75 26.00±0.89 1I.33±1.03 23.00*1.10

VI 19.17±0.75 21.0G±0.63 21.83zfc0.75 26.00±0.89 11.33*1.03 22.67±1.03

Average 19.17d=0.81 20.75zfc0.69 21.81±0.71 26.19zfc0.79 11.67*0.84 22.67*0.99

( M e a n  ± S t a n d a r d  d e v i a t i o n )  ( n = 6 )
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Average time required for entering a set of entries in milk disposal,

mortality and sales, transfer and culling records in the computerized system
/

were found to be 24.00 ± 0.68, 25.64 ± 0.08 and 27.50 ± 0.61 seconds 

respectively (table 4.6).

4.4.2 Event-wise recording

Average time required for recording a set of entries in kidding, 

mortality, sale of animals, breeding and milking events were found to be 44.08 

± 0.94, 25.64 ± 0.80, 27.50 ± 0.61, 22.67 ± 0.99 and 32.92 ± 1.38 seconds 

respectively in the computerized data management system (table 4.7).

4.4.3 Data retrievability

Time taken to get data on population status, feed ingredients, total 

quantity of feed, number of animals bred, kidding, total milk production, milk 

disposal, mortality and sales, transfer and culling are presented in table 4.8.

4.5 Comparison of the existing system with the computerized data 

management system

4.5.1 Time requirement for day-to-day entry

Comparative analysis of time required to enter a set of entries in birth, 

medicine stock, miscellaneous stock, feed, and breeding registers in existing 

and computerized data management system is given in table 4.9.

Average time required for entering a set of entries in the computerized 

data management system was significantly (P<0.01) less than that of the
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Table 4.6 Time required in seconds to enter a set of data in three records in the 
computerized data management system

Number of set of 
entries

Milk disposal 
records

Mortality
records

Sales/transfer/ 
culling records

I 23.83±0.75 25.33i0.82 27.17±0.75

n 24.00iQ.63 25.50i0.55 27.33i0.82

h i 24.00i0.63 25.50il.23 27.67i0.58

IV 23.83i0.75 25.67i0.52 27.50i0.55

V 24.00i0.89 26.00i0.63 27.67i0.52

VI 24.33±0.52 25.83±0.98 27.67i0.52

Average 24.00±0.68 ‘ 25.64±0.80 27.50i0.61

(Mean ± standard deviation) (n=6)



Table 4.7. Time required in seconds to enter a set of data in five events in the computerized data management system

Number of set of 
entries

Kidding Mortality Sales Breeding Milking

I 44.17±1.17 25.33±0.82 27.17±0.75 22.33±0.82 32.50±1.05

II 44.33±0.82 25.50±0.55 27.33±0.82 22.50tfcl.23 33.33±1.03 N

III 44.50±6.89 25.5Q±1.23 27.67±0.58 22.83±0.98 33.00±1.41

IV 44.17±0.75 25.67±0.52 27.50±0.55 22.67±1.03 33.17±2.14

V 44.00±0.89 26.00±0.63 27.67±0.52 23.00±1.10 - 32.67±1.63

VI 43.83±1.33 25.83±0.98 27.67±0.52 22.67±1.03 32.83±1.67

Average 44.08±0.94 25.64±0.80 27.50±0.61 22.67±0.99 32.92±1.38

( M e a n  ±  S t a n d a r d  d e v i a t i o n )  ( n = 6 )
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Table 4.8 Data retrievability in seconds in the computerized data management 
system

SI.
No.

Data to be available at a particular period Data
retrievability

1 Populations status 16.00 ±1.27

2 Feed ingredients 17.67 ±2.25

3 Total quantity of feed fed to the animal 22.67 ±1.37

4 Number of animals bred 22.50 ±1.05

5 Kidding 16.33 ±1.21

6 Total milk production 15.50 ±0.55

7 Milk disposal 15.50 ±0.55

8 Mortality 20.00 ±1.41

9 Sale, transfer and culling of animal 19.67 ±1.63

10 Medicine and miscellaneous articles stock 27.02 ±1.72

(Mean± standard deviation) (n=6)



Table 4.9 Comparative analysis of time requirement in seconds to enter a set of entries in four registers in both manual system (MS)
and computerized data management system (CDMS) in the goat farm

Number 
of set of 
entries

Birth register Medicine stock register Miscellaneous article 
register

Feeds Breeding

MS CDMS ‘t’
value

MS CDMS ‘t’
value

MS CDMS ‘t’
value

MS CDMS (V
value

MS CDMS
value

I 34.83±
0.75a

19.50±
0.84b

33.37 30.83±
1.17“

20.67±
0.82b

17.46 3233±
1.03“

21.83* 
0,75 b

20.12 15.33*
1.03®

2233* 
0.82 b

13.02 3333*
1.03“

2633*
0.62b

19.02

II 34.17±
0.75a

19.50±
1.05b

27.83 31.17±
0.75a

20.83±
0.75b

23.78 32.17* 
0.28a

21.63± 
0.75 b

20.44 15.17*
1.17“

22.50*
1.23b

10.61 33.00* 
1.413

26.33±
0.82b

10.00

III 34.50±
1.05“

19.17±
0.75b

29.09 30.67±
1.51“

20.83±
0.75b

14.31 32.17t 
1-. 17*

21.83* 
0.75b

18.20 15.17*
1.17“

22.83* 
0.98 b

12.29 32.83*
1.71“

2633* 
0.82b

11.17

IV 34.83±
0.75a

I8.83±
0.75b

36.81 30.33±
1.21“

20.67±
0.82b

16.21 31.67*
1.21“

21.67*
0.82b

16.77 15.17*
1.17“

22.67* 
1.03 b

11.78 32.67± 
1.033

26.17± 
0.75b

12.46

V 34.83±
0.75a

18.83±
0.75b

36.81 31.17±
0.75a

20.5 0± 
0.55b

26.07 32.17*
1.17“

21.83± 
0.756

18.20 15.33* 
1.033

23.00±
U 0 b

12.47 33.00±
0.893

26.00*
0.89b

13.56

VI 34.83±
0.823

19.17±
0.75b

33.45 31.00±
1.41®

21.00±
0.63b

15.81 31.83* 
0.75a

2I.83± 
0.75 b

23.01 15.50*
1.05“

22.67* 
1.03 b

11.93 32.83*
1.17a

26.00*
0.89b

11.37

Average 34.58±
0.81a

19.17± 
0.8 lb

80.91 30.86±
1.13“

20.75±
0.69b

45.93 32.06*
i.o r

21,81* 
0.71b

49.73 15.28*
1.03“

22.67* 
0.99 b

31.08 32.94* 
1.073

26.19* 
0.79b

30.55

Mean ± standard deviation in rows bearing difference superscripts for each register differ significantly (P<0.01) (n=6)
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existing system except breeding register which required more time in the

computerized data management system than in the existing system.
/

In the existing system, time required to enter a set o f entries were found 

to be 34.58 ±  0.81, 30.86 ±  1.13, 32.06 ±  1.01, 15.50 ±  1.05 and 32.94 ±  1.07 

seconds in birth, medicine stock, miscellaneous stock, feed and breeding

register respectively whereas in the computerized data management system it
\

required 19.17 ±  0.81, 20.756 ± 0.69, 21.81 ±  0.71, 22.67 ±  0.99 and 26.19 ± 

0.79 seconds.

4.5.2 Event-wise recording

It could be observed from table 4.10 that the average time required to 

record a set o f  entries in each event in the existing system significantly 

(P<0.01) differed from that of CDMS. Time required to enter a set o f entries in 

kidding, mortality, sales, breeding events were found to be 67.33 1.69,47.47 ± 

1.52, 57.36 db 1.48 and 34.88 ±  0 . 81 , and 44.08 ±  0.94, 25.64 ±  0.80, 27.50 ± 

0.61 and 22.67 ±  0.99 seconds in the existing and computerized data 

management system, respectively, except for milking event which took more 

time (32.92 ±  1.38 seconds) in CDMS than existing system (18.39 ± 1.08 

seconds).

4.5.3 Data retrievability

The present study revealed that there was a significant difference 

(P<0.01) between the existing and computerized data management system in 

case o f  time required to retrieve the data (table 4.11).



Table 4.10. Comparative analysis of time requirement in seconds to enter a set of entries in five events in both manual system (MS)
and computerized data management system (CDMS) in the goat farm

Number 
of set of 
entries

Cidding Mortality Sales Breeding Milking
MS CDMS ‘t*

value
MS CDMS

value
MS CDMS

value
MS CDMS ‘t’

value
MS CDMS ‘t’

value
I 66.50±

1.64*
44.17±
l.I7b

27.13 46.83± 
1.03a

25.33±
0.82b

31.29 56.76±
1.63*

27.17± 
0.75b

40.19 34.83± 
0.75a

22.33± 
0.82b

13.02 18,50±
1.38“

32.50± 
l.t)5b

19.80

II 67.0Q± 
2.10a

44.33±
0.82b

24.66 48.00± 
1.41a

25.50±
0.55b

36.34 57.00±
1.79“

27.33±
0.82b

36.96 34.17± 
0.75a

22.50± 
1.23b

10.61 18.33±
1.21“

33.33± 
1.03b

23.08

III 67.17± 
2.32a

44.00±
0.89b

22.85 47.33± 
1.63a

25.50± 
1.23b

26.20 57.33±
1.86“

27.67±
0.58b

37.61 34.5Q±
1.05*

22.83± 
0.98 b

12.29 18.17±
1.17*

33. ± 
1.41h

19.80

IV 67.67±
1.63*

44.17± 
0.75b

32.01 47.67± 
1.51 *

25.67±
0.52b

33.86 ' 58.00± 
0.89a

27.50± 
0.55b

71.23 34.83± 
0.75a

22.67± 
1.03 b

11.78 18.50±
1.05“

33.17±
2.14b

15.09

V 67.67±
1.03*

44.00± 
0.89b

42.43 47.33±
2.16a

26.00± 
0.63b

23.22 57.50±
1.64“

27.67± 
0.52b

42.43 34.83± 
0.75a

23.08±
1.10b

12.47 18.33± 
1.03“

32.67± 
1.63b

18.17

VI 68.00± 
1.41 *

43.83± 
1.33b

30.50 47.67±
1.21*

25.83± 
0.98 b

34.28 57.67±
1.03“

27.67± 
0.52b

63.64 34.33± 
0.83a

22.67± 
1.03 b

11.93 18.50±
1.05"

32.83± 
1.61b

22.35

Average 67.33±
1.69*

44.08± 
0.94b

72.18 47.47± 
1.52a

25.64± 
0.80b

76.28 57.36±
1.48“

27.50± 
0.61b

112.16 34.58± 
0.81a

22.67± 
0.99 b

31.08 1839±
1.08“

32.92± 
1.38b

49.78

Mean ± standard deviation in rows for each event in the existing manual system and computerized data management system differ significantly 
bearing different superscripts (P<0.01) (n=6)
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/
Table 4.11 Comparative analysis of time requirement in seconds to get data in 

the manual system and computerized data management system 
(CDMS) in the goat farm

SI.
No.

Data to be available 
at a particular period

MS CDMS ‘t* value

1 . Population status 185.83±7.36a 16.00±1.27b 55.71

2. Feed ingredients 35.33±4.97a 17.67±2.25b 7.94

3. Total Quantity of feed 
fed to the animal

39.33±5.01a 22.67±1.37b 7.87

4. Number of animals 
bred

98.83±6.83a 22.50±1.05b 26.88

5. Kidding 193.33±7.53a 16.33±1.21b 56.86

6. Total milk production 18.67±1.51a 15.50±0.55b 4.84

7. Milk disposal 18.67±2.50a 15.50±0.55b 3.027

8 . Mortality 310.83±7.36a 20.00±1.41b 95.056

9. Sales transfer and 
culling

315.00±11.83a 19.67±1.63b 60.57

10. Medicine and 
Miscellaneous articles

135.00±10.72a 27.02±1.72b 33.21

Mean ± standard deviation in rows bearing different superscripts for each data differ 
significantly (P<0.01).
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5. DISCUSSION

5.1 Evaluation of the existing system

5.1.1 Time requirement for day-to-day entry

Time required to enter a set of data in the existing registers ranged from 

15.28 ± 1.03 to 34.58 ±0.81 seconds. Among eight registers maintained in the 

goat form, manual entries made in birth register took more time (34.58 ± 0.81 

seconds) and breeding registers required less time (15.28 ± 1.03 seconds). It 

might be due to the requirement of more entries in the birth register and less 

entries in the breeding register.

5.1.2 Event-wise recording

Average time requirement to record a set of data ranged from 15.28 ±

1.03 seconds to 67.33 ± 1.69 seconds for mortality event and for breeding 

event. Mortality events required more time to enter data. It might be due to 

the need of repeated entries in both mortality and disposal register and 

livestock register. Breeding event required less time since it needed only 

breeding register for recording it.

i
5.1.3 Data retrievability

Time taken to retrieve data from the existing system varied from 18.67 

±1.51 seconds to 315.00 ± 11.83 seconds. The details of sales, transfer and 

culling of animal took more time to be retrieved them since it needed 

verification oftwo registers viz., mortality and disposal and livestock, whereas
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the details of milk production required less time for data retrievability because

of verification of one register (milk recording and disposal).
/

5.2 Identification of input requirement

The input requirement identified for developing CDMS were options 

for entering details of stocks including animals, medicine and miscellaneous 

article, feeding, production and reproduction performance, health details and 

disposal of animals, milk and manure. Accordingly main menu namely status, 

feeds, production, reproduction, health, disposal, reminder, view and report. 

Similar input requirement for developing computer programme were suggested 

by Lees et al. (1993) and Basheer (2001).

5.3 Development of computerized data management system (CDMS)

5.3.1 Login page

A login page requiring the ‘user name’ and "password’ to login is 

provided in the CDMS. This prevents the unauthorized access to the program, 

and willful or ignorant changes of the valuable data. This is in resemblance 

with the report o f Miller (1981) who stated that passwords are an essential 

feature to discourage unauthorized or irresponsible access to the program 

rather than total prevention.

5.3.2 Main menu

A menu consisting of status, feeding, production, reproduction, health, 

disposal view, reports and exit was provided to operate CDMS. Udompraset 

and Williamson (1990) opined that menu system was easy to use and they
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developed a computer programme Dairy CHAMP by using menu system, in

which the main menu contained several choices such as animal data structure
/

including animal events, cow record, bull record and cow database submenus 

and farm data structure including inventory records, form event, form record 

and farm parameter record submenus. In the present system also, the main 

menu designed is in agreement with the above structure.

5.3.3 Status

The status was further divided into submenus of kids, young stock, 

adult stock, total stock, daily stock, medicine and miscellaneous articles 

records.

A similar type of menu and its further division were used to record the 

birth or arrival details of non human primate colony in computerized record 

system (Beland el ah, 1981). In computerized herd recording system of cattle, 

the menu system was used (Miller, 1981).

A cow record consisting of identification number of animals, date of 

birth animal type and details of drug inventories were presented in Dairy 

CHAMP designed by Udompraset and Williamson (1990). Lees et ai (1993) 

recorded new animal locations and removed culled or dead animals from the 

current inventory in his computer data base programme for managing research 

animals called CRITTER, while Sparhr el al. (1993) included herd number, 

location and birth date of dairy animals in Dairybase, an electronic individual 

animal inventory and herd management system.
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5.3.4 Feed

Feed menu constituted feeds and feed requirement submenus.
/

The details of purchase and issue of feed could be included in feeds 

submenu and requirement o f feed, actual feeding and deficient feeding for each 

animal and group of animals could be obtained in ‘feed requirement’ submenu. 

Similar classification were used by Basheer (2001).

Stallings et al. (1985) provided information about group name, number 

of animals in the group, feed requirements, weight of animals and amount of 

feeds to be fed per animal per day in his computer ration evaluation program 

for heifer, breeding female cattle. This is in agreement with the present study.

Udompraset and Williamson (1990) included purchase and issue 

particulars of feed in their computer programme. The present system is also 

more comprehensive and suitable for the existing purchase and utilization 

pattern of feed in the state. Schofield et al. (1990) provided an option in their 

computer programme ‘FeedByte’ for calculating feed requirement for growing 

animals. Similar option was also available in the present system.

5.3.5 Production

Weighing, growth chart, milk recording, milk chart and weaning menus 

were presented in the production menu.

Information on average daily weight gain and weight at weaning could 

be obtained from weighing and weaning submenus respectively. This was 

ascribed by Miller (1981) Menzies (1992) and Ringwall and Boggs (1992),



87

who furnished details of live weight gain/day, number of animals weaned,

average weaning weight and gross weaning weight in their computer
/

programmes developed for beef cattle production.

Udompraset and Williamson (1990) designed heifer growth chart to 

help farmers and veterinarians to detect problems and to monitor various

aspects of a farm. Similar provision was given in the presently developed
*

computerized data management system.

Milk yield of individual goats could be entered in the presently 

developed computer programmes. Several authors developed computer 

programmes to enter milk yield of individual cows and to get milk production 

trend in a herd. (Martin etal., 1982; Spahr e ta l, 1993; Asseldonke/u/., 1998; 

Hayes et al., 1998 and Pietersma et al., 1998).

The milk chart was designed in the present study to know the milk
i

production trend of individual goat. This is supported by Enevoldsen et al. 

(1995) who designed lactation curves in the computer programme on similar 

lines of the present system.

5.3.6 Reproduction

Reproduction menu contained oestrous, service and kidding submenus.

The present program provided the option to record the date of heat 

observed, date o f examination of heat and proable date of heat in the oestrous 

submenu. Erb etal. (1975),Lineweaverand Spessard (1975), Speicher(1981),
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Martin et al (1982) and Spahr et a l, (1983) had incorporated the details of

oestrous in computerized reproductive management program.
/

Events such as breeding and pregnancy diagnosis and probable date of 

kidding were entered in the service submenu. Martin et al (1982) and Lees 

et al. (1993) had also entered the data of breeding and pregnancy diagnosis of 

dairy cows into the reproductive section of their computer programmes.

Information about kidding date, parity number, kidding interval, kids 

type and probable date of dry off could be stored in the kidding submenu. 

Similar options were used by Devanand (1995) and Hayes et al. (1998) to 

record calving details of dairy cows.

Reproductive inefficiency is a major economic loss to most dairymen. 

Studies during .the past several years illustrated clearly the need for a complete, 

computerized record system for reproductive management. The reproductive 

management profile was developed in the present programme to provide the 

farmer with a current and complete reproductive record on each animal in the 

farm.

5.3.7 Health

A complete medical history of diseases, treatments and preventive 

therapies could be recorded in the Health menu.

The diseases submenu was provided to register clinical information of 

sick animals with a link to treatment submenu. Similar provision was made in
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CRITTER (data base for managing research animals) (Lees et a l, 1993 and

Daily herd management system (Basheer, 2001).
/

Routine preventive interventions, such as diagnostic, inoculative tests, 

vaccination, deworming and dipping were recorded in the respective 

submenus. Lees et a l (1993) and Basheer (2001) designed similar options to 

record the preventive interventions in the computer programme used for 

managing dairy cows.

Beland et al. (1981) and Speicher (1981) developed computer-based 

animal record system in a non-human primate colony and computerized data 

acquisition systems for dairy herd management, respectively in which they 

stored the details of treatment and preventive measures. This is in close 

agreement with the present study.

This system provides the information that has not been readily available 

in the past, which helps to monitor the health status of herd and identifies 

problem areas. Previous studies revealed that dairy practitioner, dairy clients 

and farm manager benefited economically when computerized herd health was 

used rather than manual herd health (Ko and Stalheim, 1992).

5.3.8 Disposal

Disposal menus provide options for removing culled, dead and sold 

animals from the current inventory, recording postmortem details milk and

manure sale.
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When dead and culled animals were removed from the current

inventory, the cause of death and reason for culling could be recorded in the
/

mortality and culling submenus respectively. Miller (1981) designed a 

computer programme with similar menu system for getting the report of culled 

and mortality o f sows.

Thrusfield (1985) reported that computers could be used for storing 

results o f postmortem examinations and Das (1986) explained the uses of 

computers in mother dairy in the area of sales of milk. These findings agree 

with the present study.

5.3.9 Reminder

This submenu allowed to view various significant practices to be 

carried out in the farm at appropriate timings, namely due for heat, service, 

kidding, dry ofij weaning, vaccination, deworming, dipping and inoculative 

tests. Similar options were suggested by several authors (Sard, 1981; 

Thrusfield, 1985 and Coutts, 1998).

Farber (1989) reported that computers could save money and time with 

regard to reminder system and there was no way that a manual system could be 

as effective as a computerized system when it came to effectively controlling 

reminders.

5.3.10 View

This menu allowed to view all the tables included in the back file such 

as kids, youngstock, adult stock, total stock, medicine stock, miscellaneous
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stock, weighing, milk recording, weaning, feeds, heat, service, kidding, 

treatment, illness, preventive interventions, mortality, postmortem report, 

disposal of milk and manure and sale, transfer, and culling of animal. Similar 

option was designed by Basheer (2001) in a software ‘Dairy herd management 

system’.

5.3.11 Reports

The reporting system in a form helps to know the day-to-day activities 

of the form, the present day livestock position with regard to their age, sex, 

type, productive and reproductive status (Lees et al.t 1993). The manual 

reporting system is deficient in producing the above said information because 

of its poor retrieving capacity and the tailoring of reports could be a laborious 

process. The speed of report generation could be improved by upgrading the

hardware and software (Coutts, 1998).
*

The present study provided reports on animal strength, feed status, 

production and reproduction performance of a particular animal, service report, 

breeding efficiency and farm income. Similar provision were made available 

in Dairy herd management system (Basheer, 2001). Lees et al. (1993) also 

designed report section in their computer programme ‘CRITTER’ for 

managing research animals.
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5.4 Evaluation of the computerized data management system

5.4.1 Time requirement for day-to-day entry

Time required to enter a set of entries varied from 11.67 ± 0.84 seconds 

(milk recording) and 27.50 ± 0.61 (sales, transfer and culling) seconds. The 

latter required more data input which lead to more time involvement to enter 

data and the former required less data input which lead to less time 

requirement, to enter data.

5.4.2 Event-wise recording

Average time required to enter a set of data ranged from 22.67 ± 0.99 

seconds (breeding event) to 44.08 ± 0.94 seconds (kidding events). Entry of 

more data in the latter event lead to more time involvement and entry of less 

data and automatic update facility lead to less time involvement in the former 

event.
.  t

5.4.3 Data netrievability

Time taken to retrieve data from the computerized data management 

system varied form 27.02 ± 1.72 seconds to 15.50 ± 0.55 seconds. Since the 

updating facilities were not available in the medicine and miscellaneous article 

records, it required more time to retrieve the details of these records. Data 

retrievability on milk production and disposal was very quick because of the 

automatic calculation in the milk recording and disposal record.
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5.5 Comparison of the existing system with the computerized data 
management system.

5.5.1 Time requirement for day-to-day entry

. ' The present study revealed that time requirement for day-to-day entry 

in birth, medicine stock, miscellaneous stock, feed and breeding registers in the 

existing system were significantly (P<0.01) higher than that of the 

computerized data management system. Time taken in the existing system was 

more than that of CDMS except breeding registers in which existing system 

required less time than the CDMS. It may be due to more data input 

requirement in CDMS and less data entry in the existing system.

5.5.2 Event-wise recording

There was a significant difference between existing system and CDMS 

regarding time requirement for entering kidding, mortality, sales, breeding and 

milking events in the respective registers. All events except milking event 

required more time for entering in the existing system than CDMS where as 

milking event took more time for entering in CDMS since two records viz. 

milk recording and milk disposal had to be entered. Automatic updating 

provision might be the reason for taking less time to enter other events in 

CDMS.

In the manual system, many number of separate registers necessitated 

repeated entries of the same data in different registers. This required more 

man power and administrative backup. This is in agreement with Sard (1981)
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who reported that manual recording was laborious and time consuming 

method.
/

In the presently developed CDMS, all the registers were maintained in a 

file and it require only the click of a button to move from one record to 

another. Lazarus and Smith (1988) observed an increased managerial time in 

the case of manual record keeping when compared to computerized record 

keeping. It supports the findings of present study.

Udompraset and Williamson (1990) expressed that manual recording 

system would be inefficient in the increasing scale of production. Chang et al. 

(1992) stated that computers could effectively reduce time and effort required 

to collect and record the data and Cleary et al. (1999) reported that 

computerized record keeping had significant improvement over manual data 

recording. Bhatt et al. (2000) opined that computerized data recording could 

help the former in saving time and making the things simpler and easier. 

These findings follow the result of present study.

5.5.3 Data retrievability

Data retrievability for all parameters of stock, production and disposal 

in the existing system were significantly lower (PO.Ol) from that of CDMS. 

In CDMS, computing is done by the machine but in the existing system 

manual calculations are required. Hence the manual record keeping took more 

time in data retrievability.
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Erb et al. (1975) reported that the system was useful for decisions of

herd management and was especially efficient for retrieving data on animals
/

and controlled research trials. Sard (1981) noted that storage and retrieval of 

clinical records on a computerized system was found practical and economical 

in human general practice. Farber (1989) asserted that many hours were spent 

in calculating data manually for management purposes. These hold true in the 

present investigation also.

Bennett (1991) reported that computerized management system would 

be efficient in rapid and easy access to reference data and flexibility in data 

retrieval. Thirunavukkarasu (2000) noted that computers are an efficient 

means of storing, analyzing and retrieving data. Several authors found out that 

data retrievability by computers was more efficient than the manual record 

keeping (Palazzola 1996; Coutts 1998; Pietersma e ta i, 1998 and Bhatt e ta l, 

2000).

In the traditional form of record keeping, the farm manager had to keep 

a large number of individual records relating to different activities of the farm. 

The different records with less integration between them made the record 

keeping tedious prolixity. The manual records maintained in the farm were 

usually overlapping, repetitive in content and voluminous, containing a lot of 

irrelevant details and obscure information narrated with a lack of well-defined 

focus. As a matter of fact, these records were often being managed for the 

sake of keeping without any productive retrieval at a later. period for 

meaningful interpretation and effective decision-making.
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The currently developed computerized data management system for

goat farms is a menu driven, user-friendly system, which enables the farm
/

supervisor to enter, store and retrieve the data relating to goat farm 

management at any point of time. Thus it will reduce man power requirement 

to keep the record of the produce and performance of each animal.





6. SUMMARY

Kerala Agricultural University Sheep and Goat farm, representing a 

sample of organized farming of small ruminants, was selected for the present 

study. The existing registers of University Sheep and Goat farm were livestock 

register, birth register, breeding register, disposal and mortality register, milk 

recording and disposal register, feed register, medicine stock register and 

miscellaneous stock register.

Time requirement to enter a set of entries in the existing registers was 

measured. Time required to record a set of entries in each events kidding, 

mortality, breeding, sales and milking was calculated. Data retrievability in the 

existing manual system was measured. Input requirements were determined 

based upon the data to be stored and the data to be obtained from the proposed 

computerized data management system (CDMS).

Based on the information collected and anticipated reports required for 

an efficient goat farm management, a combination of Visual Basic 6.0 as front 

end tool and Microsoft Access 97 as back end tool were used. Computerised 

data management system for goat farms is structured under a main menu with 

various menus such as status, feed, production, reproduction, health, view 

reminder, reports and exit.

The status menu under the main menu allows the user to record and 

retrieve various categories of animals. It is further divided into kids, young
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stock, adult stock, total stock, daily stock, medicine stock and miscellaneous 

article stock options. The feed menus has feeds and feed requirement 

submenus. Feeds sub menu allows the user to record purchase and issue details 

of feeds and feed requirement submenu gives details about nutritional 

requirement of various categories of animals.

The production submenu is divided into weighing, growth chart, milk 

recording, milk chart and weaning for recording weighing measurement, 

calculating average daily weight gain, growth trend of an animal, milk yield, 

milk production trend of an animal and weaning details respectively.

Reproductive menu is segmented into oestrous, service and kidding. 

Date of heat and expected date of next heat can be recorded and obtained from 

oestrous option. Service option allows the user to get details about date of 

service, pregnancy diagnosis and expected date of kidding. Kidding details can 

be stored in the kidding option. Kidding interval, parity details and dry off date 

can be obtained from this submenu.

Reminder menu is designed to obtain the checklists of animals due for 

vaccination, treatment, deworming, dipping, heat, service, kidding, weaning 

and dry off. View menu can display all the recorded information under various 

tables. Report menu is designed for obtaining animal strength, disposal details, 

feed details, production and reproduction performance, service report, breeding 

efficiency and farm income.
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The developed computerized data management system for goat farm

was evaluated by time requirement to enter a set of entries, time required to
/

record each event and data retrievability in the CDMS.

Comparison of the existing system with CDMS was carried out. It 

revealed that time requirement for day-to-day entry in birth, medicine stock, 

miscellaneous stock, feed and breeding registers in the existing system were 

significantly (P<0.01) differed from the CDMS. Since updating facilities are 

available in the CDMS it required less record to enter each event than the 

existing system. Time required to enter a set of entries in each in the existing 

system were also significantly (P<0.01) differed from the CDMS. Time 

required to retrieve data from the existing system was significantly (P<0.01) 

higher than that of CDMS.

It could be concluded that the introduction of CDMS in the goat farm 

could effectively save the time required for day-to-day entry in the registers and 

could increase the speed and accuracy of data retrievability intum it leads to 

improvement in the efficiency of farm management.
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ABSTRACT

Realizing the undeniable significance of computerization in farming 

operations and recognizing the potential popularity and growth of goat forming 

in India, every attempt has to be made to introduce computerized management 

into goat forming. The present study was carried out in Kerala Agricultural 

University sheep and goat farm to introduce computerized data management 

system. The study involved the evaluation of the existing system, identification 

of the input requirement for developing computer program, development of 

computerized data management system (CDMS) evaluation of the CDMS, and 

comparison ofthe existing system with CDMS.

Average time required for entering a set of data in livestock, birth, 

medicine stock, miscellaneous articles, stock, feed, milk recording and disposal, 

disposal and mortality and breeding registers in the existing system were found 

to be 21.36 ± 1.13, 34.58 ± 0.81, 30.86 ± 1.13, 32.06 ± 1.01, 32.94 ±1 .07, 

18.39± 1.08,31.47 ±1.21 and 15.28 ± 1.03 seconds respectively. Average time 

required for recording a set of entries in kidding, mortality, sale of animals, 

breeding and milking events were found to be 47.47 ± 1.52,67.83 ± 1.69,57.36 

± 1.48, 15.28 ± 1.03 and 18.39 ± 1.08 seconds respectively in the existing 

system. Time taken to get data on population status, feed ingredients, total 

quantity of feed fed to animals, number of animal bred, kidding, total milk



existing system was calculated.
/ ’

Input requirements were determined based upon the data to be stored 

and the data to be obtained from the proposed computerized data management 

system (CDMS). Based on the information collected and anticipated reports 

required for an efficient goat farm management, a combination of Visual Basic 

6.0 as front end tool and Microsoft Access 97 as back end tool were used. 

Computerised data management system for goat farms is structured under a 

main menu with various menus such as status, feed, production, reproduction, 

health, view reminder, reports and exit.

The status menu under the main menu allows the user to record and 

retrieve various categories of animals. It is further divided into kids, young 

stock, adult stock, total stock, daily stock, medicine stock and miscellaneous 

article stock options. The feed menus has feeds and feed requirement 

submenus. Feeds sub menu allows the user to record purchase and issue details 

of feeds and feed requirement submenu gives details about nutritional 

requirement of various categories of animals.

The production submenu is divided into weighing, growth chart, milk 

recording, milk chart and weaning for recording weighing measurement, 

calculating average daily weight gain, growth trend of an animal, milk yield, 

milk production trend of an animal and weaning details respectively.

p ro d u c t io n , m ilk  d isp o s a l , m o r ta li ty  a n d  sa le , tra n s fe r , a n d  c u ll in g  in  th e



Reproductive menu is segmented into oestrous, service and kidding.

Date of heat and expected date of next heat can be recorded and obtained from
/ '

oestrous option. Service option allows the user to get details about date of 

service, pregnancy diagnosis and expected date of kidding. Kidding details can 

be stored in the kidding option. Kidding interval, parity details and dry off date 

can be obtained from this submenu.

Reminder menu is designed to obtain the checklists of animals due for 

vaccination, treatment, deworming, dipping, heat, service, kidding, weaning 

and dry off. View menu can display all the recorded information under various 

tables. Report menu is designed for obtaining animal strength, disposal details, 

feed details, production and reproduction performance, service report, breeding 

efficiency and farm income.

Average time requirement to enter a set of entries in kids, medicine 

stock, miscellaneous articles, feed, milk recording, service, milk disposal, 

mortality and sales, transfer and culling records in the computerized data 

management system were 19.17 ± 0.81, 20.75 ± 0.69, 21.81 ± 0.71, 26.19 ± 

0.79, 11.67 ± 0.84, 22.67 ± 0.99, 24.00 ± 0.68,25.64 ± 0.08 and 27.50 ±0.61 

seconds respectively. Average time required for recording a set of entries in 

kidding, mortality, sale of animals, breeding and milking events were found to 

be 44.08 ± 0.94, 25.64 ± 0.80, 27.50 ± 0.61, 22.67 ± 0.99 and 32.92 ± 1.38 

seconds respectively in the computerized data management system. Time taken 

to get data on population status, feed ingredients, total quantity of feed, number



sales, transfer and culling was calculated.
/

Average time required for entering a set of entries in the computerized 

data management system was significantly (P<0.01) less than that of the 

existing system except breeding register which required more time in the 

computerized data management system than existing system. Average time 

required to record a set of entries in each event in the existing system was 

significantly differed (P<0.01) from that ofCDMS). The present study revealed 

that there was a significant difference (P<0.01) between the existing and 

computerized data management system in case of time required to retrieve data.

o f  a n im a ls  b re d , k id d in g , to ta l  m ilk  p r o d u c t io n  m ilk  d isp o sa l, m o rta li ty  an d


