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ABSTRACT

At C.LF.A. Kausalyaganga, Bhubaneswar, Orissa, Participatory Rapid Appraisal (PRA) approach and methods
have been tried as part of the Institution-Village Linkage Programme (IVLP) to help the aquaculture farmers to do
their own analysis on fish disease epidemiology, surveillance and monitoring, and make their own needs and
priorities known to scientists. It was revealed that PRA satisfies the acute decision making needs of fish disease
epidemiology, surveillance and monitoring. Participatory methods of "visualization", such as mapping,
modelling, scoring matrices, linkages and causal diagramming are powerful, popular, valid and reliable when well
facilitated and performed. PRA is a low cost diagnostic method, which can be very well applied to fish health

surveillance and monitoring.
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INTRODUCTION

Participatory Rapid Appraisal (PRA) is an approach
in which emphasis is placed on empowering local
people to assume an active role analyzing problems
and drawing up plans with outsiders mainly acting as
"facilitators". PRA methods are successful within
the scope of programmes, that support participatory
development co-operation, e.g. participatory
technology development, farmer-experimenter
network etc. (Townsley 1993).

NCAER, Govt. of India Report 1993 concluded
that "It is perhaps conceivable that an appreciable
increase in the number of PRA villages can provide a
data set for generation of State/Regional level
parameters with relatively smaller sample that
normally required in the sample survey approach.
Participatory mapping, modelling, seasonal
calenders, trends and changes have also been
facilitated to enable the farmers to conduct their own
analysis. The rate of innovation has been rapid and
much that takes place has probably remained
unreported”.

Scope

[n Farming System Research (FSR), the interactions
between the different types of components of the
sub-systems must be identified and understood if the
system as a whole is to be properly understood and
managed (Lightfoot ef al. 1990; Deomampo 1995).
In the context of aquatic animal health, the system
management approach implies an understanding of

both environmental and non-environmental factors.
This approach also puts disease control with in the
hands of the farmers encouraging self reliance,
sustainability and developing of farm level and
appropriate solutions. One problem is the difficulty
of making contact with large numbers of small scale
farmers with existing manpower and resources.
Aquaculture researchers are increasingly realizing
the benefits of identifying research needs based on
"System Approach" and through talking to farmers.

The multi billion aquaculture industry is based
on a narrow scientific base and lack of basic
knowledge on host pathogen / husbandry /
environment interaction in almost all tropical
aquaculture systems. Greater attention is needed in
research to the on-farm situation and the
environmental conditions which affect the fish
health.

Knowledge on fish diseases in restricted to a
very few species, less than 2% of the total number
known to science (Kinne 1984). Virtually no
information exists for the vast majority of aquatic
organisms. Only when basic work on identification,
biology, host specification, pathology and
geographical distribution of pathogens occurring in
the region have been accomplished, can meaningful
lists of certifiable pathogens be compiled and
reliable diagnostic techniques developed. Economic
losses caused by fish pathogens are difficult to
quantify, but are increasingly recognized to be
substantial (Shariff 1995).

Another constraint presently encountered is that
health records such as mortality and morbidity
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figures are often poorly kept by farmers. This makes
assessment of mortality/morbidity pattern during
disease out-break difficult. There is an urgent need
for conducting fish health surveillance programme
involving aquafarmers and using PRA tools. PRA
can play an important role in networking and
information sharing, working closely with grass-root
groups via. extension agents who live in rural
communities, speak the local languages and share
the local concerns (Mascarenhas and Hildalgo 1992;
Lightfootand Noble 1993).

PRA approaches and methods have been used
for appraisal, analysis and research in many subject
areas. They include agroecosystem, fisheries, the
environment, health and nutrition (Joseph 1992).
Public health assessment and monitoring with
application including disease problem ranking,
identifying major illness, health care providers and
costs (Welbourn 1992).

MATERIALS AND METHODS

At CIFA. Kausalyaganga, Bhubaneswar PRA
approach and methods have been tried as a part of the
Institution Village Linkage Programme (IVLP) on
Technology Assessment and Refinement to help the
aquaculture farmers to do their own analysis on fish
disease epidemiology, surveillance and monitoring
and make their own needs and priorities known to
scientists.

Project area

The project area covering 1104 families from 8
villages around CIFA was considered. PRA
exercises were undertaken involving 15 villagers
(male and females) as key informants from each
village through a much open ended, semi-structured
interviewing by a multi-disciplinary team.

The sequence followed was that of introducing
the topics using examples on types of studies that
could be made. The group worked on a specific topic
and conducted the field exercises. Presentation of
farmers observations were made at the common
gathering. Multidisciplinary team while carrying out
the exercise made efforts to carry out "triangulation"
of the information locally.

A continuous flow of linked activities were
conducted from agroecosystem analysis through
systems diagnosis. The sequences were four fold:

(a) Commitment of participants increased, making
further action move in a spontaneous and
sustainable manner.

(b) Triangulate and reveal errors and omissions in
earlier presentation.

(c) Interacting cumulatively with different activities.

Information which could be obtained from
farmers were the following;:

1. What are the endemic diseases of fish?

2. How do you take preventive measures?

3. Howdo you ensure availability of medicine?

4. What are the causes of pond water quality
deterioration?

5. What are the causes of water shortage?

6. Inventory of villages Indigenous Technical
Knowledge

Fish farmers in consultation with extension
workers were an essential source of information.
They provide information on occurrence of (a)
Easily recognized specific diseases (e.g. white spot,
red spot, tail rot, fin rot, dropsy etc.) (b) One easily
recognized syndromes (e.g. cutaneous ulcers,
skeletal deformities) and (c) One poorly defined
syndromes (e.g. sub-optimal growth rates, non-
specific mortalities, new diseases). Laboratory
diagnosis were required for accurate identification
and characterization of diseases in the latter two
categories (b & c). For each disease, information
indicating its relative importance as a demand-led
production constraint could be accumulated over
time from above sources and through close
consultation with farmers representatives, industry
bodies and epidemiologist. Diseases were ranked
using economic, environmental and sociological
criteria. Frequency ranking of fish diseases,
categorization of diseases according to spread, target
and economic loss etc. were made. Diagnostic and
research efforts were demand-led and focused on
diseases causing major production constraints.

From the farmers information it was difficult to
calculate the damage, but it is manifested by
decrease in nourishment and market qualities. This
damage was revealed as a result of special
investigation and it was not always possible to
express it in quantitative indices.

PRA tools
1. Time line, historical profile and time trend:
Time line and historical profiles were used as simple

means of visualizing historical events and major
perceived changes.
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2. Participatory resources mapping:

Participatory resources map led to planning transect
works. The transect in turn led to identification and
discussion of problems and opportunities, led to
listing of ranking options or "best bets" and leads to
peoples' decisions about the properties of the
problem.

3. Seasonal calenders:

These are compiled on the basis of interviews and
group discussion using locally available material e.g.
sticks, stones, seeds etc. to visualize and create the

Table 1. Timeline

1600-1700 - Establishment of villages around CIFA
1937 -Flood Havoc

1940 -Famine

1941 - Flood Havoc

1950 -Drought

1951 -Cholera epidemic

1955 -Flood Havoc

1958 -Kanas Canal Work started

1960 - Livestock Aid Centres

1901 - Induced breeding of fish started

1968 - Canal irrigation started

1968 - Vaccination of children

1970 - Dhauti minor canal work started

1977 -FARTC (Presently CIFA )inaugurated
1978 -IDRC Projecton Pisciculture

1979 - Lowintensity flood

1980 -Composite fish culture started

1980 -Composite fish culture started

1981 -Fishseed rearing

1982 -Hightlood

1983 - Improved fish farming and co-operative faiming on lease ponds
1985 -Diesel and kerosine

1987 -CIFA maugurated by Late PM Indira Gandhi
1989 - EUS was lirst reported

1990 - Lime application against EUS

1994 - Lime + rmeric application against EUS
1992 -CIFAX wasyeleased

1992-1997 - Fish disease investigation as a thrustarea

Table2, Village transect of natural resource in projectarea,

120
calender together.
4. Matrix ranking/scoring:

This was used to elicit farmers criteria of value of a
class of items which leads into discussion of
preferences and action.

Relatively complex interactions and
relationships between seasonal cycles (e.g. rainfall,
water table, temperature etc.) and their impact on
fishery activities were depicted in simple graphics
arranged one under the other. In this way connection
between climate, frequency of diseases affecting the
fishes, cropping sequences, demand and supply of
the commodity etc. could be visualized.
Interrelationship between all the parameters were
used in the diagnosis and monitoring of the diseases.
The statements made in interviews with available
statistical sources were compared and any
discrepancies discovered with in the community
were discussed until a consensus emerges.

RESULTS AND DISCUSSION

Small scale aquaculture has a long history in India.
However, the drive to produce more fish and
shellfish to meet the growing demand has led the fish
farmers to intensify their operations. In many cases,
the complex balances between fish, shellfish, and the
environment is not well understood.

In the case study, the contributions made by
participatory aquaculturists elucidated the needs

Resource Canal Canal bank Upland
System
Soiftype Sandy loam
Water Rawfall,
source handpumps,
well
Crops Rainfed,
Paddy,
Groundnut,
Mung
Vegetables Brinjal,
Ladyfinger,
pointed gourd
Forage Grass Grass
Tree Coconut, Tamarind,
Arecanut, Jackfiuit,
Neem, Mango,
Banyan Papaya,
Banana
Animals Catfish, Cattle, Catile,
weedfish, buffaloe, bufTaloe, goat
prawn, goat, sheep sheep
snail,
molluscs,
crabs

Residential
area

Paddy,
Mustard

Tomato,

Cauliflower,

Cabbage,
Green, leafy
Vegetables
Grass

Guava,
Banana

Cattle,
buffabloe,
goat, sheep

Medium land Pond Low Rives
I e _tand .
Loam Clay
Imgauon, Spring
Ramfall,
Handpump,
wells
Paddy, Paddy
Groundnuts,
Muny, Kulthi
Brinjal
Tomato,
Ladyfinger,
Cabbage
Grass Water
hyacinth,
Azolla
Mango Eucalyptus
Tamarind,
Jackfruit
Cattle, Duck, Duck Riverine
bufTaloe, Indian fishes
goat, sheep Major
Carps,
Exotic
Carps,
Prawn,
Catfish,
Snall,
Motluscs,

Crabs
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Table 3, Criteria and ranking for (reshwater fish species.

S1. Fish Eating Availability Importance
No. species quality

I Catla 4 3 4
2 Roh 3 L]
3 Mriga) S 2 )
4 Silvercarp 3 { I
s Grasscarp 3 2 2
6 Common carp 2 2 1
7 Murre! 1 1 1
8 Prawn 4 2 4
9 Clanas 3 2 3
10 Heteropn eustis 1 3 3
1] Anabas 3 3 2
12 Weed fish 1 3 1

Market

Nutritive Income Rank  Relative

demand value fetching ranking
5 i 5 22 i

5 ! 5 b1} 1

2 1 ) 21 m

3 I 3 V] X
3 1 2 13 Vil
2 ! 2 10 Xi

] 1 i 6 X
4 1 4 19 1\ 4
3 3 3 17 v

2 3 2 4 il
2 3 2 15 Vi

| 4 !

1 +1 Least score, § = Highest score

based on their experience with farmer designed and
managed trials.

Agroecosystem transect

Agroecosystem transect of the project area showed
four land types. All the four land types are potential
sources of fish. Of these, unused homestead ditch,
homestead pond, nallahs, medium and low lands are
used for fish culture (Time line and transect has been
presented in Tables | and 2).

Pond for aquaculture

Farmers have used both the under-used and
community water bodies for freshwater aquaculture.
Major problems during pond culture are as follows:
(a) Disease incidence is more in ponds infested with
weeds (both floating and submerged) (b) Predatory
fish like magur (Clarias), singhi (Heteropneustis),
balia (Walago) etc. are the major cause of spawn, fry
and fingerling losses. Constraints for eradication of
predatory fish are (i) complete dewatering is not
possible because of canal water supply during
summer season (ii) Unavailability and cost factors of
chemicals (c) Shading effect of perennial trees such
as coconut blocking direct sunlight. However, the
farmers trim the branches of the trees like mango,
guava, jack fruit, etc. to accommodate sunlight. (d)
Some farmers use lime at the rate of 100 kg ha’
(0.010 kg m®). The recommended practices for the
region is 250 kg ha' (0.25 kg m’). (¢) Further
research needs to be undertaken to address some of
the problems reported by farmers such as unnotified
mortality of spawn, fry and fingerling.

Fish seed quality

The main problems of the farmer is to get quality
seed at the door step. The seeds of riverine collection
have slow growth rate and prone to diseases. Most of
the fish farmers stressed on the supply of healthy

seed stock from reliable hatchery and some quality
control measure by the government. Most of the
aquaculture farmers had the knowledge of
acclimatization of fries before releasing into the
ponds to avoid stress. Most of the farmers having
seasonal ponds practice fry and fingerlings raising to
get some income from sales. However, most
common difficulties reported by farmers are
inadequate supply of fingerlings for commercial
culture.

Stocking and harvesting

Farmers practice composite fish culture. June, July
and August are peak months of stocking. They do
multiple harvesting and do most of the harvestduring
December, January and February. Matrix ranking
was carried out to know the criteria of preference of
fish by the villagers. Rohu (Labeo) topped the list
and the least preferred were murrels (Table 3).

Pond management

Farmers follow low input aquaculture technologies
in the water bodies. They hardly feed the fish except
rice bran and cowdung, occasionally. Farmers have
some knowledge of pond fertilization but they were
unable to relate it to the mortalities due to
eutrophication.

Epidemiology of fish diseases

Farmers reported that the death of fish occurs more
frequently at the early stages of their development,
primarily in the 1™ week and moths after hatching.
Such losses proceeds imperceptibly and revealed
only through detailed investigation. The death of fish
of commercial sizes, caused by parasites is rarely
seen.

Farmers perceptions regarding factors
responsible for pond fish losses are presented in Fig
1. In all four stages of fish growth it has been
observed that aetiological agents and management
factors are equally responsible for pond fish losses.



Teopical Agricultural Deseavch and Cxtension 2 (2):118-123, 1999

Lable 4. Rankimng o) diseases at differeat siages of fisi geowh,

Fia Rank Fugetlings Rank
Pl \ fethn upthins ¢
wili g finn
!tichiedimass h My vabacenal [{}
Maebacienal ut EUS "
fethvopthnius W Ay xosporidial )Y
Nivvosporichal \Y “Trichodimasis v
\igutur Vi NArgulus Vi
Dayn A Paetdomonad AN ]
Fuanctilos (AN Sapralegita [AN
lrus A | sruncutoss A
Eubophican
Narer o Picking
quality 0 B"dzo&

\ o A
Acaotation \\.. RS .)’_ oy 30% P-Lgnm-v s

40% {\\‘\“\&:i, VoA ;;.,', :
LN (
-.Q\\‘_ HR 4 :.J

\_,\>% Nutrwonal

\ , 1Deﬁclencv

/ . 1 ] ! \ ) - '. .
--7:"1'1'!' N /
4N s \_“_/ 5
Congenital disorder Disease
30% 0%
SPAWN MORTALITY FRY MORTALITY
Viral/Unkon
wn causes
S9%, Predato ViraliUnkon
nedatory
Bactonal fish & snake p?;::"“ Vﬂ\lc::lfﬁ
0% - -

Bnd Picking ’ 7§, Poisaming
% Patasive Z 154
w0 i
| Eficlency AN
3 AN e e 4 105 = T y
Parasc’__. CNNRAY p— LN
20% . \ \/ === ¥ . ’Baclmal
NS~ Eungpincan Eus _‘ 155
N on w0 Ny
EUS 0% Eunaphucaunn

20%

FINGERLING MORTALITY JUVENILE MORTALITY
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A fish disease calender for the project arca
was prepared using information from the
farmers (Fig.2). Disease incidence in fish in the
project area was maximum in the month of

lavemtes

HN

Mttty
Diopsy
Frunculovs
N aaspondiat
leths opthanus
Saplineitia
Mt ac b

Pacadinnonait
T tinra

122

Ranh Relatn e Ranking
cutal of Rank Scores

) s is
H AU o
it Dopw 17
I Furumuloss 23
\ My sospondsat 4
\Y! lethy opthanius il
A Napraleema 2
i\ A voatena

N Pacidonnmag et

April followed by May. June and July. After a
lag period in August to September the third slot
ol disease incidence oceurs in November and
December. January. February and March have
less incidences of discases(Fi ig 3). EUS in fish
was a major concern for the farmers (Fig. 4).
Most of the fish species and age sroups were
affected by lcthyopphirius. LEUS,
Myxobacteria. Myxosporidia. Argulus. Dropsy
etc. (Table 4. Fig 2). Farmers revealed that for
discase diagnosis and medication they
consulted CIFA. Common medicines they were
advised are CIFAX, Lime+Turmeric. Sali.
Formalin. Copper sulphate. Potassium
permanganate. Malathaion.  cte. against
commonly occurring diseases.,

[ndigenous Technology Knowledge

l
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Fig. 3. Scasonality of Fish Disease

[nformation gathered from the farmers were
as follows :

Nov Dec
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(a) For preventing EUS, farmers cut banana plants
and put into the fish ponds,

(b) Farmers have hardly seen the fish (Notopteros
spp.) suffering from any disease or parasites
including EUS.

Farmers felt that disease has been and will continue
to be a major constraint to the development of
aquaculture. They also witnessed high loss of
revenue due to disease and health related problems.
So the importance of epidemiology/epizootiology in
providing solutions to aquaculture health problems
can not be overlooked. Fish health diagnosticians,
researchers and extensionists should be familiar with
on-farm-conditions, diagnostics and therapy, so that
the informed decisions on control and treatment can
bemade. There is an urgent need on further research
on epizootiology and epidemiology of aquatic
animal diseases to develop a comprehensive list and
data base on notifiable diseases.

1. This survey is expected to provide a feedback to
diagnosticians for making improvements in
technology and diseases surveillance.

2. The areas of need at regional/national level.

3. Identification of appropriate research need and
refinement of methods to conduct fish health
research programme.

4 Ranking of diseases/syndrome causing key
production constraints in aquaculture.

The preliminary nature of this work permits few
definite conclusions. However, it is now clear that
indigenous knowledge must be the foundation of
experimentation in aquatic health management.
Indigenous knowledge provides acommon language
for researchers and farmers. There is no doubt that
farmers participation must be advanced from
information gathering to farmers skill building in
experimentation and decision making. However,
time series data on more villages/fish pockets are
needed to be developed for more and better
indicators.
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