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I. INTRODUCTION

Preventive measures against fish 
diseases should be taken promptly in accordance 
with the guidelines for freshwater aquaculture 
management.

These measures will prevent the spread 
of disease and will minimize the loss of fish 
caused by diseases.

Prevention should be practised at all 
stages of aquaculture production, i.e., from 
pond preparation to post-harvest activities such 
as transport, marketing, and storage.

Hygiene is the most important, and 
applies to the fishes, pond, equipment and 
personnel engaged in aquaculture.

This manual describes the methods for 
ensuring hygiene, to prevent red disease caused 
by bacteria in common carp. This manual indicates 
the guidelines for prevention and hygiene measures, 
which were published in Freshwater Fisheries 
Research Institute (LPPD) Special Issue No. 1, 
1980, (October 27, 1980), with reference to 
"First Efforts to Prevent Bacterial Disease in. 
Common Carp".
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I I .  OBSERVATION OF FISH

1. Frequency

The condition o f the f is h  should be 
monitored d a ily  so tha t preventive or cura tive  
action can be taken promptly. Ind iv idua l and 
group behavior o f f is h , espec ia lly  th e ir  feeding 
and swimming behaviour, should be observed. 
A tten tion  should be given to  any signs o f in ju ry  
or sickness, such as g i l l  d isco lo ra tio n .

2. F irs t  signs o f disease

The f i r s t  signs o f disease in  f is h  are:

- Swimming close to  the water surface, 
away from the main body o f f is h  or 
fa r  from the pond in le t .

Loss o f appetite . This can be 
observed during feeding tim e. I f  a 
se lf-feede r is  used, i t  is  easy to  
see whether any feed is  le f t  over 
from the normal d a ily  ra tio n .

3. Action to  be taken

Fish showing signs o f disease must be 
caught immediately and given appropriate t re a t­
ment. The pond water and the f is h  must be treated 
w ith  d is in fe c ta n t consisting o f 3 g o f Kalium 
permanganate per one cubic metre o f water u n t i l  
the signs o f sickness described above have d is ­
appeared.
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I I I .  TREATMENT/DISINFECTION OF POND

1. Pond drying

A fte r harvesting, the pond must be 
allowed to  dry fo r  one or two weeks before the 
f e r t i l i z e r  is  applied and a new supply o f water 
is  le t  in .

2. Pond lim ing

Liming is  used in  freshwater aquaculture 
to increase pond p ro d u c tiv ity  and as a precaution 
against disease. Generally the dosage is  200 g 
o f lime per square metre or two tons per hectare 
(see F ig. 1).

The procedure to  be followed is :

- a llow  the pond to dry ou t;
estimate the quan tity  o f lime 
needed fo r  the pond area;
spread out the lime evenly over the 
whole area;
le t  the water in to  the pond to  a 
depth o f about 10 cm;

- maintain the water at th is  depth 
fo r  7 to  10 days;
la s t ly ,  le t  in  more water to  reach 
the normal depth o f 30 to  60 m.

The pond is  then ready fo r  use.
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3. D is in fec tion  w ith  Kalium permanganate

D is in fec tion  w ith  Kalium permanganate 
destroys f is h  bacte ria  and parasites.

The dosage needed to d is in fe c t ponds 
w ithout f is h  ranges from 10 to  20 g per one cubic 
metre o f water and should be le f t  fo r  a t least one 
hour. A dosage o f 3 g o f Kalium permanganate per 
one cubic metre o f water is  used fo r  ponds w ith  
f is h .  The d is in fe c ta n t may be le f t  fo r  a period 
o f 12 to 24 hours a fte r  app lica tion .

The procedure fo r  applying Kalium 
permanganate is  as fo llow s:

dra in o f f  the water to a depth o f 
20 cm;

estimate water volume and pond area;

ca lcu la te  the quan tity  o f Kalium 
permanganate required;

close the in le t  and o u tle t o f the pond;

spread Kalium permanganate evenly over 
the water surface (d issolve i t  in  ponds 
w ith  f is h ) ;

leave i t  as is  fo r  a t least one hour 
and then allow a fresh supply o f water 
in to  the pond to a depth o f 30 to 60 cm;

- a fte r  one hour, open the o u tle t and 
in le t  o f the pond u n t i l  the water 
regains i t s  normal co lour, and is  ready 
fo r  use.
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4. Maintenance o f water q u a lity

As environmental conditions and water 
q u a lity  p lay a major ro le  in  f is h  hea lth , pe riod ic  
observation is  necessary.

Since the q u a lity  o f the water is  c lose ly  
re la ted  to  oxygen concentration (pH) and a ffected 
by to x ic  elements, specia l a tte n tio n  should be 
given to these two fa c to rs .

S u ff ic ie n t oxygen concentration should 
be maintained through good drainage canals, the use 
o f mechanical aeration (aera tor, b lower, e tc . ) ,  
and by changing the water.

IV. DISINFECTION OF FRY

1. Is o la tio n  o f unhealthy f r y

I f  abnormal behaviour is  observed in  f r y ,  
they should be iso la ted  in  a quarantine tank 
instead o f being released d ire c t ly  in to  the f is h  
pond.

2. D is in fe c tio n  w ith  Kalium permanganate

To prevent b a c te r ia l disease, f r y  must 
be trea ted w ith  a Kalium permanganated so lu tio n . 
They should be kept fo r  h a lf  an hour in  a 
treatment tank w ith  a so lu tion  o f 20 g per one 
cubic metre o f water (see F ig. 2).
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The tab le  below l is t s  the chemicals 
used fo r  d is in fe c tio n  in  freshwater aquaculture

TABLE
CHEMICALS USED FOR DISINFECTION IN FRESHWATER 
AQUACULTURE

Item Purpose Availab le at

1 . Kalium
permanganate

D is in fec tion  o f 
f is h ,  pond, too ls

Drugstore

2. Formalin Fish d is in fe c tio n Drugstore

3. Malachite Fish d is in fe c tio n Drugstore

4. Chlorine Pond d is in fe c tio n Drugstore

5. Densol and 
L izo l

D is in fec tion  o f 
hands, fe e t, too ls Drugstore

6. Lime Pond d is in fe c tio n Supplier o f 
construction 
m ateria ls

7. Ovadine D is in fec tion  o f 
f is h  eggs

Drugstore

8. Betadine 
so lu tion

D is in fec tion  o f 
f is h  eggs

Drugstore
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3. D is in fec tion  w ith  fo rm alin  and malachite

Fish should be kept fo r  10 to 15 minutes 
in  a treatment tank contain ing one cubic centimetre 
o f fo rm alin  per 10 l i t r e s  o f water plus 40 mg o f 
malachite per 10 l i t r e s  o f water to  prevent 
pa ras ite  in fe c tio n  and fungi (see Fig. 2).

V. HYGIENE REQUIRED OF PERSONNEL AND DISINFECTION 
OF EQUIPMENT

1. Equipment/tools

The equipment and too ls  used must always 
be in  a germ-free cond ition . I t  should be 
immersed fo r  30 to  60 minutes in  a so lu tio n  o f 
20 g o f Kalium permanganate per one cubic metre 
o f water or a ch lorine  so lu tion  w ith  a concen­
tra t io n  o f 0.5 g per one cubic metre o f water 
(see Fig. 3).

2. Personnel

Personnel as w e ll as v is ito rs  must fo llow  
the hygiene regula tions applying in  the pond 
area, by washing hands and fe e t w ith  a d is in fe c ta n t. 
Densol and L izo l should always be ava ilab le . 
Personnel who have ju s t handled fishes must wash 
th e ir  hands w ith  soap and d is in fe c ta n t (see Fig. 4 ).

V I. SANITARY MEASURES IN CONNECTION WITH SPAWNING 
OPERATIONS

1. Health o f broodstock

Broodstock th a t is  to  be used fo r  
spawning must be in  a healthy condition  and w ith ­
out any in ju ry  or signs o f sickness. Broodstock 
showing abnormal behaviour should be iso la ted  and 
given appropriate treatment.
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2. D is in fe c tio n  o f broodstock

Before spawning, broodstock must be 
d is in fe c te d  w ith  20 g o f Kalium permanganate per 
one cubic metre o f water, and form alin  and 
malachite a t a concentration o f 100 cubic 
centimetres by one cubic metre o f water and 4 g 
by one cubic metre o f water respective ly .

3. D is in fec tion  o f spawning pond and 
equipment/tools

Spawning ponds must be p roperly  d is in fec ted  
as described above (Section I I I ) , and equipment 
and too ls  used in  spawning operations must also 
be d is in fe c te d  as ou tlined  in  Section V.

4. D is in fec tion  o f f is h  eggs

Under con tro lled  spawning, eggs should 
be d is in fe c te d , i . e . ,  soaked fo r  10 minutes in  a 
so lu tio n  o f 10 cubic centimetres o f Ovadine or 
Betadine per one l i t r e  o f water.

V II . SANITARY MEASURES IN CONNECTION WITH THE 
TRANSPORT OF FISH

1. Observation o f condition o f f is h

P rio r to transport, f is h  should be 
kept under observation fo r  a t leas t one week.

In ju red  f is h  or f is h  showing any 
abnormality should be removed immediately from 
other f is h  fo r  dispatch.
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2. Handling before transport

About one week before transpo rt, f is h  
should be handled w ith  specia l care. A l l  too ls  
used should be d is in fec ted  as described in  
Section V.

I f  f is h  are transported in  p la s t ic  
bags, adequated oxygen should be provided. Lack 
o f oxygen causes disease.

VI I I .  FEED

1. Q ua lity

To improve resistance to  disease, 
f is h  must be given n u tr it io u s  feed containing 
s u ff ic ie n t ca lo rie s .

The q u a lity  o f the feed must always 
be o f the same standard. In fe r io r  q u a lity  or 
s p o ilt  feed and feed contaminated by to x ic  
substances must be avoided.

2. Vitamins and minerals

The resistance o f f is h  to  disease 
can be improved by adding vitam ins and minerals 
to  th e ir  d ie t.

The doses o f vitam ins and minerals 
designed s p e c ia lly  fo r  animals are as fo llo w s : 
fo r  vitam ins 15 g per kilogram o f f is h  feed, 
and fo r  m inerals 5 g kilogram o f f is h  feed.
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IX. CONCLUSION

Prevention is  the most e ffe c tive  
action tha t can be taken against f is h  disease. 
Curative measures are often d i f f i c u l t  to  carry­
out fo r  p ra c tic a l and economic reasons. 
Moreover, there is  no ce rta in ty  th a t the 
treatment o f unhealthy f is h  w i l l  be completely 
successful and tha t fin a n c ia l loss in  f is h  
production can be avoided. Preventive action 
should therefore form part o f the day-to-day 
operations o f freshwater aquaculture, and be 
carried  out w ith  proper care.
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1. Liming

2. Releasing Fish

Fig. 1. Method o f tre a tin g  a f is h  pond
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KALIUM PERMANGANATE : 200 mg per 10l  water
FORMALIN : 1 cc per 10l  water
MALACHITE : 40 mg per 10l  water

Fig. 2. D is in fec tion  o f f is h
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Fig. 3. D is in fe c tio n  o f equipment too ls
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Fig. 4. D is in fec tion  measures applying 
to pond personnel
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SAFIS

0 What is  SAFIS?

SAFIS is  the Southeast Asian 
Fisheries Inform ation Service. 
I t  is  a p ro jec t o f the SEAFDEC 
S ecre ta ria t set up to  provide 
extension m ateria ls fo r  
sm all-scale fishermen and f is h  
farmers in  the region.

0 What are i t s  ob jec tives?

The immediate ob jectives are 
to  c o lle c t and compile f ish e rie s  
extension manuals, brochures, 
pamphlets and re la ted  aids fo r  
sm all-scale fish e rie s  development, 
and to  tra n s la te  selected l i t e r a ­
tu re  in to  loca l languages fo r  
d is tr ib u tio n  to  fis h e rie s  exten­
sion workers in  Southeast Asia.
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0 What services w i l l  SAFIS provide?

SAFIS w i l l  attempt to  provide 
inform ation and pub lica tions 
such as:

l is t s  o f ava ilab le  tex ts  in  
f ish e rie s  extension services,

tra n s la tio n  o f su itab le  manuals,

- manuals o f appropriate technologies,

- photocopies o f appropriate 
fish e rie s  extension l ite ra tu re ,

a current awareness service o f 
regional f is h e r ie s .

0 How much w i l l  these services cost?

A nominal cost o f US $0.15 per page 
w i l l  be charged fo r  photocopying, 
handling, and surface m ail. A irm ail 
costs w i l l  be extra . The pub lica tion  
cost per manual w i l l  vary according 
to the book.
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