1. Introduction to Aquaculture

Aquaculture is the rearing of aquatic organisms.
Eg. Culture of Catla, prawns, edible oyster, pearl 0ys-

ter; elcC.
Aqu
ture in water.
The product of aquaculture is called aqua food.

The aim of aquaculture is to produce blue revolution Just

like green revolution produced in agriculture.
The aquaculture is branch of fisheries. It is also called

culture fisheries.
The persons who are engage

fish farmers.
Fisheries is an occupation or industry of catching and

culturing fishes and other aquatic 0rganisms for human

welfare.
Fisheries may be inland fisheries, brackish water fish-

eries and marine fisheries.

Inland fisheries is the fishing in freshwater. Brackish
water fisheries is the fishing in backwaters and estuaries. Ma-
rine fisheries in the sea.

Fisheries may be capture fisheries and culture fisher-

aculture is the farming in water. It is the Agricul-

d in aquaculture are called

ies.
Capture fisheries is the catching of fishes. Culture fish-
eries is the cultivation of fishes. It is also called Piscicul-

ture or Aquaculture.
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Scope of Aquaculture

Aquaculture provides the following scopes:
| Provides aqua food. Aquafood is rich in protein.
2.1t provides employment opportunity.
3. Pearl is produced on a large scale.
4. Agar is extracted from seaweeds.
5. Sewage is used for aquaculture.
6. Fishery byproducts are used as raw materials in poul-
try and cattle feed. i
7. Ornamental fishes are produced.
SesEE L

-
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2. Aquaculture in India i
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Aquaculture s the rearing of aquatic organisms for
Jmiman welfare, 1t is the Jarming of aguatic Organismes.

Aquaculture is a kind of agriculture in water.

The product of aguaculture is called aqua food.

The aim of aquaculture is to produce blue revolution.

Aquaculture is the culture fisheries. 1t is the culture of
fishes and other aquatic organism using advanced technolo-
gics. L1 an industry or occupation.

Aquaculture is a branch of fisheries. Fisheries is an oc-
cupation or industry of catching and culturing fishes and
other aquatic organisms.

Fisheries is of two types, namely capture fisheries and
culture fisheries.

Capture fisheries is the catching of fishes from the water.

Culture fisheries is the cultivation of fishes and other
aquatic organisms. It is also called Aquaculture. The term
Pisciculture is used specifically for the culture of fishes.

Role of Aquaculture in Economic Development
® Aquaculture generates employment.
® [t improves nutritional status of the people.
® |t increases food supply.
® [t carns foreign exchange.

Constraints in Aquaculture

The following problems met within Aquaculture.
@ Poor financial allotment

® ow investment

@ Poor infrastructure
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In ﬁ'eSh}"’atel‘, In.dian major carps, exotic carps, tilapia,
cat fishes, air breathing fishes, freshwater prawns, etc. are
reared.

The freshwater aquaculture is classified into the follow-
ing types:

1. Pond culture

2. Riverine fish culture

3. Dam culture

4. Lake culture

5. Coldwater fish culture
1. Pond Culture

Rearing of aquatic organisms

pond culture.
India has 2.21 mh of freshwater ponds.

[n ponds, Indian major carps, exotic carps, tilapia, cat fishes,
air breathing fishes, freshwater prawns, etc. are cultured.

in pond water 1s called
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The ponds may be
|. Nursery ponds
2. Culture ponds

3. Stocking ponds ;
In nursery ponds, the hratchlings (newly hatched figp | a

vac) are reared. The hatchlings grow into fingerlings in gy
nursery ponds.
In culture ponds, the fingerlings are reared.
In stocking ponds, the young fishes are reared ti]] thej
harvest, "
In ponds, a number of culture practices such as monocy
ture, monosex culture, polyculture, integrated fish culture
are practiced.
2. Riverine Fish Culture _
Rearing of fishes in running water is called riverin,
fish culture. The following are the important rivers used foi
aquaculture in India.
Ganga, Yamuna, Godavari, Krishna, Bhramaputra, Sindhy,
Cauvery and Mahanadhi, |
The rivers of India have an area of 3.12 million sq.km.
In rivers, Indian major carps such as catla, rohu, mrigal
etc. are cultured.
3. Dam Culture
Dams are artificial man-made constructed reservoirs,
There are about 6 million hectare area of reservoir in India,
The important dams in India are the following:
I. Hirakud dam in Orissa at Mahanadhi
2. Mettur dam in Tamilnadu at Cauvery
3. Bhavanisagar in Tamilnady at Bhavani
4. Tungabhatra dam in Karnataka at Krishna
5. Neyyar dam in Kerala at Neyyar river

The important fishes reared in dams are Indian major
carps, channa, wallago, mystus, etc,
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Fig.2.3: Dam Culture.

4. Lake Culture

Rearing of aquatic organisms in lakes is called lak
culture.

Lakes are large standing water formations larger tha

ponds. Eg. Chilka lake in Orissa. They are natural water for
mations. India has an area of ahont 0 75 millian hantara Ial-ac
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3. Mahseer
2 Catla, rohu, Mrigg)

4. Indlan majOI' carps

Marine aquaculture
Coastal aquaculture
Brackishwater aquacult

Freshwater
aquaculture

Fig.2.4: Aquaculture in India.
2. Brackishwater Aquaculture

Rearing of aquatic organisms in brackishwater is cal
brackishwater. In brackishwater aquaculture, the organis
are cultured in water where the salinity is more than 1 andl
than 32 o;,,.

The brackishwater formation includes estuanes backv
ters, lagoons, etc. It is practiced along sea coast.

The following are the important areas where bracki
water aquaculture is practiced:

1. Veli lake - Tovandrum
2. Colorone estuary - Thanjavur District

The important organisms cultured in bmck]shwater aqui
ulture are the following:
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1. Tilapia 5. Penaeus monodon

2. Etroplus 6. Penaeus indicus

3. Chanos 7. Spiny lobsters - Palinurus
4. Mugil 8. Crabs

3. Mariculture

Mariculture refers to the cultivation of aquatic organ-
isms in sea water where the salinity range is 30 to 32%eo. It is

the sea farming. It is also called marine aquaculture or ma-
rine culture fisheries.

Mariculture is of two types, namely
1. Coastal aquaculture

2. Offshore aquaculture ( Deep sea aquaculture)
1. Coastal Aquaculture

Culture of aquatic organisms along the sea coast is
called coastal aguaculture.

2. Offshore Aquaculture

Culture of aquatic organisms in the deep sea is called
offshore aquaculture.

A number of marine organisms are cultured in the sea.
They are

1. Shrimp (marine prawn)
2. Edible oysters

3. Pearl oysters

4. Mussels

5. Sea weeds

6. Fin fishes :

Salmon Pangasius
Trouts Gouramis
Yellow tail Rabbit fishes
Sea Bass Sea breams
Groupers Milk fish
Murrels Mullets

AQ-MSU-2
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Culture and Capture Fisheries

Fisheries is of two types, namely culture fisheries and
capture fisheries.

Rearing of fishes in extensive and intensive methods
is called culture fisheries. 1t is also called aquaculture. Cap-

turing of wild fishes with crafts and gears 1s called capture
fisheries.

Types of Fisheries

World fisheries is of 4 main types. They are

1. Inland fisheries 3. Coastal fisheries

2. Marine fisheries 4. Metahaline fisheries
1. Inland Fisheries

Inland fisheries is the culture and capture of fishes in
freshwater. It is also called freshwater fisheries. The total
area of the freshwater is 2.5 million sq. km.

The freshwater catch is more potential than that of the
sea. It was 12 kg/ha for freshwater and only 1.1 for the sea.

In freshwater World fisheries, China ranks first. USSR
comes next,

Other important countries involved in inland fisheries are
South-east Asia, North Europe, USA, Canada, Africa, South
America, Norway, Sweden, Philippines, Malaya, etc.

Inland sources of fish consist of great river systems,

lakes, ponds, dams, canals, paddy fields, etc. They are the
following:

Ganga Lake Victoria |
Nile Lake Nyasa '
Amazon Chilka lake, etc.

2. Marine Fisheries

Culture and capture of fishes in the sea is called ma-
rine fisheries.

About 70% of the Earth’s surface is occupied by the sea.
It covers an area of 510 million sq.km. Seawater is twice as
productive per acre as any area of the land.

Scanned with CamScanner



29
3. Coastal Fisheries

Rearing and capture of aquatic organisms in brack-
ishwater 1s called coastal fisheries. In coastal aquaculture,
the organisms are cultured in water where the salinity is more
than 1 and less than 329/ .

The brackishwater formation include estuaries, backwa-
ters, lagoons, etc. Coastal aquaculture is practiced along sea
coast.

The important organisms captured in coastal waters are
the following:

1. Tilapia 5. Penaeus monodon

2. Etroplus 6. Penaeus indicus

3. Chanos 7. Spiny lobsters - Palinurus
4. Mugil 8. Crabs

4. Metahaline Fisheries

Culture and capture of aquatic organisms in water con-
taining high salt content (more than 32 ppt) is called
metahaline fisheries. It is practiced in salt pans.

Artemia salina 1s the important organism cultured in
metahaline aquaculture.

Artemia is a crustacean used as feed organism.
Culture Practices in the World

The following culture practices are adopted in the World
fisheries:

1. Monoculture

2. Monosex culture

3. Polyculture

4. Paddy cum fish culture
5. Poultry cum fish culture
6. Dairy cum fish culture
7. Piggery cum fish culture
8. Integrated fish culture

9. On bottom culture

10. Off bottom culture
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Water is a liquid gold. 1t is the medium for aquaculyy,, r
The health and growth of the aquatic organisms depend gy llu'
water quality. k

The quality of water is determined by physical facy,,
chemical factors, biological factors and nutrients. They ar, l'l’ 1
following:- ' ]Q

1. Visibility

7. TcmperatLu-e} Physmal Factors

3. Oxygen 3

4. Carbon di-oxide

5. Salinity \. Chemical Factors
6. pH |

7. Biological Oxygen Demand

8. Plankton Biological Factor

9. Nitrogen
10. Potassium } Nutrients

11. Phosphorus
1. Visibility

Visibility is due to the penetration of light into the wate
It is also called transparency or turbidity.

Visibility depends upon the suspended particles pres
on the surface of the water. These particles prevent the P
etration of light.

When the suspended particles are more, the light P°
etrates to minimum depth. So the water is said 10 be m?
turbid and less transparent.
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The turbidity can be measured by Secchi disc. Secchi
disc 1s ametal disc. It has four quarters painted white and black
alternately. The disc is tied to a rope.
For aquaculture, high visibility is required. The light is
used by algae and phytoplankton for photosynthesis.
The transparency should not be less than 20 cm.

=——Rope

Black

Fig.5.1: Secchi disc.
‘2. Temperature

Temperature is the intensity aspect of heat. The surface
water temperature is always high and the bottom temperature
is low.

In a pond, the water has three layers, depending upon the
temperature. They are upper epilimnion, lower hypolimnion
and middle thermocline. This is called thermal stratifica-
tion.

(A
W\ Epilimnion /

\ Thermocline /
\ Hypolimnion /

Fig.5.2: Thermal stratification in a fish pond.
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. roquire 20-25°C. When o,
I;

{

: It is used for the ey,
. the vital 845 Piry
Oxygen 18

aquatic O ganisms- by the following methods:

ves O
er rece1ves Y, c
W?;irect diffusion of atmospheric air.
1‘

ii. Water plants and phytoplankton release OXygen by[

tosynthess. .
0,in the water 1S

i. Respiration |
ii. Decomposition of dead organisms.

For aquaculture, the oxygen level should be above;

consumed in the following way

lit,
For extensive aquaculture, oxygen available in natur

ter is sufficient.
For intensive aquaculture, additional oxygen shol

- provided by
1. Aerators

ii. Recirculation of water by the inflow of freshwa
4. Carbon di-oxide (CO,)

‘(i;artbon di-oxide is essential for photosynthesis
| ?) er gam.s carbon di-oxide by the following w&)*
L. Drrect diffusion of atmospheric air.

ii. Aquatic ap; o
respiration, filuale and plants release carbon d]-O}(ldE

ing ways:- de in the Wwater is consumed in the folf
. By photosyntheg; s

ii. By the lime dennc:
e .
The amoypt of ¢ b ng bacteria, J

less than Sml/ljt, arbon di-oxide in pond water sthlJJ
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of Indian Major Carps, the sal1mty should be less than 0.02
ppt.
6. pH

pH is the hydrogen ion concentration. When the pH is 7,
the water 1s neutral. When the pH is less than 7, the water is

. acidic. When the pH of the water is more than 7, the water is
alkaline.

Acidic Neutral Alkaline
Jy

IIIIIIIIIIIIIII

14

Fig.5.3: pH scale.

The Indian Major Carps need water with pH 7 to 8. It is
the alkaline pH.

When the pH of the water is acidic, the pH is corrected
by liming.

When the pH of the water is alkaline, the pH is corrected
by adding alum.

7. Biological Oxygen Demand (BOD)

BOD is the Biological Oxygen Demand.

It 1s the amount of oxygen required by the micro-organ-
1Isms living in water.

BOD 1S h1gher in sewage water and lesser In dnnkmg water.

— e —
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g. Plankton Tt
. tains large amount of phytopian th
When the water con fe plankton ' —

s 1 tot
the water turns green. This 1S dl;‘e BT e,
plankton bloom is not suitable for aq

9. Nitrogen (N,) -
nt. It increases the fertility of way,

Water gets nitrogen by ﬂitr'iﬁcatm:;) ._(I)\ll(l)trliglglat;ﬁ:nm
be due to electrochemical reactions or ]ld beg4 p o
enon. The nitrogen content of water shou ppm.
10. Potassium
ases the, fertility of y
for aquaculture.

Nitrogen is a nutric

Potassium is a nutrient. It incre
ter. Water needs 1 ppm of potassium
11. Phosphorus

Phosphorus is another nutrient. It is released from de
organisms. Water needs 1 ppm of phosphorus for aquac
ture.

Assessment of Water Quality

The water quality for aquaculture is assessed by the fi
lowing methods.

1. Discolouration of water
2. Mass mortality of fishes

1. Discolouration of Water

Discolouration may be due to clay brought in by surfz
run off or dpe to phytoplankton blooms. This causes furl!
itt_; Hence light penetration decreases leading to low vist

The turbidity
a. Secchi Disc

Secchi disc is a cjr . iamel

is 1 cular metal disc of 20 ¢cm in dia™

Itis painted wh; . isc of 20 cm In ¢¥F
rope. hite and black in opposite quarters. Itis tied

is measured by Secchi disc or turbidom?!
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—— Rope

Black

Fig.5.4: Secchi disc. -
The disc is lowered into the water gradually until the disc
just disappears. The depth is noted. The disc is then slowly
lifted. The depth is noted when the disc appears. The average
of the two readings 1s the transparency of water.
b. Turbidometer

The turbidometer 1s used to measure the transparency of
water. The turbidometer consists of a #ripod, a graduated cyl-
inder and a candle. The cylinder is placed on the tripod. The
cylinder is surrounded by a metal sheath having an opening at
the bottom. The candle is placed under the cylinder. The
sample water is poured into the cylinder. The turbidometer is

placed in darkness.

The flame of the candle is viewed from the top through
the water sample. Water is added continually u1.1t11 the flame
is not visible. The level of water on the cylinder is noted. This

reading is the value of turbidity in ppm.
2. Mass Mortality

Large scale mortality of fish and feed organisms is an
indication of pollution. It may be due to

® Depletion of oxygen

® Increase in salinity

® Decrease in pH

® Toxins
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The oxygen content orﬁ::‘.h pond is analyzeqy,
method as it is done by titration method in the lap,
The salinity is estimated by silver nitm;,; :
method. filrg

The pH of the water is analyzed with he he]
meler, : ¢

The toxicity of the water is estimate
ance limit mcthﬁd. < by Mean

PetDetDo
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Fish farming needs good planning apg

fish farm consists of four different types of
/. Breeding ponds 3. Rearing ponds

2 Nursery ponds 4. Culture ponds

Selection of Site

Wise ide,
Pond-__;,_ r{;,.

Sustainable fish farming depends on the sele:
. <ite. The fish farm is selected based ontecr;

: it . i i
Smt.ables i ~mteria considering the following:
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vater pressure and high enough to avoid-ﬂoods.

*?%} Embankment
",-" Crown S
‘t - Crown Bund
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on i € life span and strength of the ep
ieh sloi)e and the width of the crest.
© Slope means the distance in horiy
fsi(étt }?fhc?lgght. Ifthe height of the bund jg (;lllt::l
of it’s one side is 2 m, then the slope s saj *
The slope on the inner side of the pong oot

lbﬂnkmem {
v

AXis
[
and g,

¢

s,
Ope and the slope on the outer side 1S called :fs,:,ca“ed”
'S

In cross section, the slope is frape;

InaﬁshpondofOSh
’ .the w
the dry slope may be ]:]. L

- - IO
oid in shape_m

Opemay be . 5,

be s
rm. It serves ag 5 walk : Isje and water
>Pace for the
direct contact
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| s to prevent the escape of fish as well as entry of
ith 57

P° ory PON o

urse” ry pond is used to rear hatchlings into fry for a
| ur; one month till the fry attains the size of 2 to 2.5
:_pefiod'ga small pond. The size should be 4 x 1.25 x 0.5 m.
ECT'(I)tflthe water area is allotted for this pond. The depth of
%m{:,'water column should be 1 to 1.5 m.

ring Pond | |
i rearing pond is used to rear fry into fingerlings for a

" riod of 2 months until the fry attain the size of 4 to 10 cm.

The size of the rearing pond should be 25x12x1 m. The depth

of the water column should be 1.5t0 2 m

' Culture Pond

In the culture pond, the fingerlings are reared upto the

| marketable size. The size of the pond varies from 1 to 2 ha.

The depth of the water column may be from 2 to 3 m.

' cemented Cisterns for Breeding

Cemented cisterns of about 4x2x 1 m dimension are con-

structed for breeding purposes.

. Hatching Pits

Hatching pits are used to hatch eggs collected from
bundhs. The size of a pit may be 2.25 x 1.25 x 1 m. The hatch-
' ing pits may be arranged in series near the nursery pond. There
should be facility for proper irrigation and drainage. Water
. circulation ensures proper aeration, which is necessary for
 the development of eggs.

. Feeding Pits

Feeding pits are used to culture plankton. Plankton form
- live feed for hatchlings. The size of a feeding pit should be 1

' X1x0.6 m. A number of feeding pits are constructed near

. the nursery pond. In these pits, plankton are cultured using
. cow dune. stable refuse. o1l cakes. decaving vegetation. etc.
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[rrigation canal |
Rcsidqntlal
building
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"
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Hatching pit — L

Cemented cisterns
for breeding

()

Feeding pits

Rearing
pond
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or CArps Srown in muddy and weedy ponds have un

2 :
‘.]:t‘lnilsmcll in their flesh. This muddy taste is not accept-
| hl.u‘ o SOMC ps;:uplc. The flavour of major carp can be im-
P by keeping thcm in marketable ponds where they ma
1":.61 with suitable artificial feed. To stimulate fast growthy
pe!"  food may also be given. ’

ifening l
The marketable fish can also be stored for some time in
A mnrkcm_blc poqd until. the availability of fish is low in the
| ket This will fetch high price for the fish.
dimentation Pond
A sedimentation pond may be constructed with layers

- oravel, sand and mud to filter the turbid water before it’s

0l
entry int0 the fish ponds.

Monk

A monk is a water letting device in culfure ponds. It
Jllows water in and out. It prevents debris into the pond

| and prevents the escape of fry-and fish.
Monk is used for the discharge of small quantity of
water whereas sluice is used for the discharge of large

quantity of water.

A monk is con
Itis constructed in the dike wal

of dike wall.
fical tower 1n the dike wall.

Itis in the form of @ ver :
[ walls perpendicular to the

f two latera
all parallel t0 the dike wall. The

structed out of concrete o1 wood.
I It is an integral part

It consists 0
dike wall and a back W o
back wall is facing out of the pond.

The lateral walls ar® provided W}th three groovzsé;r];?
metal sheet. 1t prevents the debr1s from €

and fish from escaping:
The two other grooves® 1b ardsis
Tha e hetween the WO flashbo
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WEL Clay 10 prevedlt stupdst U2 WA, Rubhg, . 4
used on the grooves to prevent lateral leakyg, Or'"er5 |

.

p 7 Uirooves fiy llyg

.hbﬁ- |
- Ll“(.‘ml “.[l]' i

~ /M
Grooye fo
SCregy

Backwall —
A

-~

Drain pipe —

Concrete bage

Fig.9.4: Sectional view of a Monk to shoy (),
grooves in the lateral walls and a drain Pipe iy

the backwall.

The water level of the pond can be regulated by ad-
justing the flashboards. When the flashboards are lifted,
the sluice opens and water is let out. When the flashboards
are brought down, the sluice is closed. |

The base of the back wall is fitted with a
pipe of 40cm wide for draining the water.

horizontal

Sluice Gate

Sluice gate {'s a water letting device jn culture ponds.
It allows water in and out of the pond, but prevents the
escape of fish and fry.

Sluice gate is used where there s large disch
water whereas monk is used to discharge smaj
water. :

Sluice gate is the enlargement of a monk .

It is constructed in the dike wall-It is ap integral part
of the dike. It is made of concrete or wood

arge of
quantity of
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gate is like a tower 1n the dike. 1t consists of

1ce o : .
Sl:l \walls remaining perpendicular to the dike. They
olaﬂ’c’h other. Each lateral wall has three longitudinal
z ead
E mCe
g,-o(’"es' Lateral wall
— T =1
s e
5r00Ve fo—l;e"fi’/:-—f'%?ﬁ
ashboard —“————1 il
= !! T Concrete
| fi _f _ sluice
Sl i\

|
l .

=

- 15
i
ol | =

e i S

—_— _ = N - \\:\-

= ,///é[ e—
Fig.9.5: Diagrammatic presentation of a concrete
sluice gate fitted with a bamboo screen on the outer face.

Two grooves are fitted with flashboards or vertical
lift gates. A rubber liner is used in the grooves to prevent
leakage of water from the lateral walls. The space between
the flashboards is filled tightly with wet clay to prevent
leakage. |
The water level of the pond can be regulated by ad-
justing the flashboards. When the flashboards are lifted,
the sluice opens and water is let out. When the flashboards
are brought down, the sluice is closed.

The third groove is facing outward of the pond and is
fixed with a bamboo screen. 1t prevents the escape of fish.

= — —

L
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10. Management of Fish Far;,;

| (Maintenance of Fish Farms)
T

7.’12(3 large scale rearing of fish in ponds is Calleg
Jarming, The success of fish farming depends on skillfy],
agement and maintenance of fish farm. The managemﬁ

fish farm involves the following steps:

I. Selection of site 10. Stocking

2. Construction 11. Supplementary feed

3. P?ou.ghing 12. Disease contro]

;1. ;lnmlantg 13. Caring fishes

6: o j’l-lon- 14. Fish pond impleme;
i lzatm.on 15. Fish pond record

7. Water quality management 16. Harvestin

8. Weed contro] L7, Marketingg

| The suitable site for fish farm is selected .
nical and economic criteria. There should K bfsed on tec
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wateris filled in the pond. S Of;

Lime can be added at the rate of 200 kg/ha If th
) C 3!

acidic, the amount of Jime ' |
, m ime 4,
the following functions W kil The lime .

1. Tt increases
toplankton and fish.

My

S are applied 15 days after liming,
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pond water is the medium for the fish. It is the home

- 11'
[ the fiS it :
fof The carps require an optimum femperature range from

30" 10 25°C.
* The dissolved O, should be above Smgy1.
The CO, should be 3mg/1 of water

The visibility of the pond should be more than 30cm.
The pH should be on the alkaline side from 6.5 to 9.

8. Weed Control

Weeds are unwanted aquatic plants growing in the fish
pond. .
The aquatic plants must be present in the fish pond but
insmall quantity. When their number increases, they become
detrimental to the life of fish.

The aquatic weeds may be microphytes or macrophytes.

The microphytes are microscopic algae. Eg. Volvox,
Chlamydomonas, Euglena, Peridinium, Microcystis, etc.

The luxuriant growth of algae causes algal blooms.

The macrophytes are large aquatic plants. Eg. Pistia,

Hydrilla, etc.

Spirogyra Eichornia
Lio 10.2: Some aauatic weeds.
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ponds to control weeds.
9. Predator Control

The fish eaters of ponds are the predators Eg. i,
crabs, large fishes, snakes, birds, etc. Predatory insectﬁ
controlled by netting and spraying vegetable ojls |

Vertebrates are controlled by nets which prevent the,
try into ponds. - f

More than 50% of insect present in the pond are remy,
by chemical or biological method,

10. Stocking

Stocking is the release of b ' .
: atchls
Into the nireerv reasism~ —_ 1 . hhngs’ fry and ﬁnger]mg.
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7 1o 3 times a day. The feed is placed in bamboo
0.
L ,i\,cl] = e

. areas.
2 ﬁ’bi" shallow 2% ¢ fed at the rate of twice
ket peginning, the baby fish arc fed at the ra |

- > c ‘ ‘ ! ' ALATE] el
! In(h¢ ;f[l;mtchlings. After a week, it is increased to three
e ot veight of baby fish. After two weeks, it is increased

(he W€

{ines imes the weight of the fish,
our

0 1 iy are fed with arliﬁgial feed. !l 1S a ba.lfl_nce.d food.
g s carbohydrate, protein, fat, minerals, vitamins, an-
'w""“mycasl- cobalt chloride, etc.
ihm“ﬁ; feed is given three times in a day. The feed s made
A0 :;1:211] balls and are placed in bamboo baskets. The bam-
1

haskets containing the feed are placed in shallow waters
E 0 C
?;?thrce or four places.

Inthe beginning,
Jfthe body weight of
210 3%.

The fingerlings are fed like that of fry.

12. Disease Contro|
Diseases cause great loss to

artificial feed is given at the rate of 1%
the fry fish. It is gradually increased to

fish farmers. Hygienic con-
_ ditions, prevention of diseases, precautions, identification of

diseases, correct treatment, etc. save fish from diseases. -

The following Managerial activities should be followed
for disease control:

. The pond should be dried and ploughed now anq then.
2. Liming should be carried out,

3.The pond should be filled with good quality water.
4.Silt and weeds may be controlled,

3 5. Fish may be given a salf path in 100/ of water having
kg of salt for 1 to 2 hours before stockin

g.
. en there is disease outbreak, the figh are treated
: Wlthpota.\‘_(';um _——
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+m themselves, to play above and to hunt their

i By about 8 am as the water gets warm on the sur-
gifast: = This is the; foir W

> will g0 down. This 1s their normal behaviour, when

et comfortable.

oy AT .

fic) hen the baby fish are uncomfortable, they will be rest-

ko remain on the surface. Then there is something wrong.

" ¢ Some enemies in the bottom

¢ Over crowding

0 Excess of putrification at the bottom

¢ Foul water

¢ Shortage of food

The remedy is

#* A net 1s dragged to search for the enemy

% Some of the baby fishes may be transferred to other
ponds to reduce overcrowding.

* [f the water is not suitable, the Impure water is drained
and good quality water is refilled.

| 2. Diseased and sick fishes must be transferred to hospi-
lable pond and treated.

3.Some poles are fixed in the middle of the ponds. They

| \l:fill help the fish to remove external parasites by rubbine jts
0y against the poles. i

4. A few stones may be pl 1S Wi
_ y be placed at the bottom. This wil]
- Povide shelter for the fish in the pond.

5. Pl . -
W ‘amatfon_l‘nay be ra1_sed__ on the northern and western
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. ; . H..I r .3 o

mal physico-chemical parametres of the pond. Onet‘\?: N

rcasons may be low oxygen content of the water }ﬁe
tion of oxygen may be due to R

® Putrification of bottom organic debris

® Slow rate of photosynthesis on cloudy days o

less oxygen. | R

. ® This oxygen is exhausted in respiration durine pi

ours. .

W ey ssemran L
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7. Plankton net

R' I[;I:::‘ 8. Water sampler
| i'anﬁs 9. Soil sampler
H mete 10. Analysis kit
11. Small boat or a float

C
45. Fish Pond Record
| Maintaiﬂing record of fish farm helps to improve the

i nthe succeeding year.
£ !

ol
;Ilds should be numbered.
stocking, feeding, netting, market-

es of rnanuring,
to be entered in 2 register regularly.

; | Dat :
weight areé
ous items and Income should be reg-

1 26 and -
pxpenditurc Or! varl

gered. The profit 18 calculated.

~ The harvestin
ishould not be postponee:
givenfattenjng eed. Th will change the flavo
ofthe fish. |

17. Marketmg

t The marketable fishcan2 SO
' temarketable pond U2 . the availabily off
high rice 10 :

"; .. will fetch :
| market. This wil '8 preservat‘ on |
] . ice or salt drymg.
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Feed plays a vital role in Aquacu]ty, .

tivities of fish mainly depend on the £y ) ﬁOWth&nd,
nature, different feeding habits can be obsew:yﬁougup‘
shellfish species. They feed on zooplanktqy, phm g
filamentous algae, macrophytes, detritys m;uegstoma;
small crustaceans and other small fish specieg Manmﬂ
feed on more than one type of food. I

Though all the culturable species of fish Mainly

on a variety of natural feed and supplementary feeg;
mired for intensive and semi-1ntensive culture sy,
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l{lete JSeed. They include a mixture of differen, ) Or 6
¥

!1ke trash fish, slaughter house waste or MiXtureg of ““llicn
Ingredients. P O‘Vdcrf
The ingredients used for the form

ulating figh fee

be based on their qualities such as protein comenld Shqu;

level, type of aminoacid, etc, Major ingredient "
used are Oy

B corn meal " slaughter hoy;

% ground nut oil cake ®silk worm-pup:eM‘Sle
" S0y bean powder B cowdung

B rice bran B tapioca floyr

B wheat bran ® wheat flour

® fish mea] B dried algae, etc,

® shrimp meal

Selection of ingredients for the preparation of feed i
based more on the availability than on the nutritiona] va]ue.‘

The finished form of the artificial feed are of differey
forms.

They may be

1. Dry, moist or wet

2. Floating or non-floating type

3. Granules, crumbles, balls, cakes, flakes, pellets or
paste.

Nutritional Requirements of Fish

The aim of aquaculture is to produce more flesh from
fish. The flesh is got by growth. Growth is determined by the
feed. Food with the greatest calorific value, gives most rapi
growth. At the same time, vitamins and minerals regulate
growth. N
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covide 4kcal/g of energy. Proteins have

ate P .
Cﬁrbohg;l;ergy and lipids have 9kcal/g of energy.
g8 gnd vitamins regulate the metabolism. Calciur
: Mme“a!o,-us .re essential for the growth of bones.

1dP""5p cc,mposition of an ideal Fish Feed

lngredients Quantity in Kg

Tapioca flour 0

Rice bral 21

Fish meal 23

Groundnut oil cake 14

Gilk worm pupac 76

Vitamins and Minerals 1

Feed additive

Preservative } Trace amount

Chemo attractants o
Total 100 Kg

Qualities of good Artificial feed

A good quality feed must have the following characters.
| It should contain balanced nutrients

). Tt should be readily acceptable.

3 1t must be adequately stable in the medium.

4.1t should have required attractants, stimulants, etc.

5. It must not have anti-nutritional effects.

6. The granules and pellets should be in an acceptable

size and shape.
7. The ingredients used <hould not produce any adverse

tvironmental factors.
8. The ingredients should be available at minimal cost.

9. The time taken for manufacturing the feed should be low.
Food conversion Ratio (FCR)
-------- ~t nf Arv feed necessary to
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Total wet - weight gain (growth of fish)
Principles of Feed Formulation

L. The feed must be a balanced diet.
2. The feed should produce optimumn growth rate,

3. The feed should contain all the essential aming g,
and essential fatty acids. Fish meal 1S a good source of &
sential amino acids and essential fatty acids. Hence fish Mgy
should be compulsorily included in the feed. N

4. Ingredients of plant origin and animal origin shoy
be included. |

5. The feed must be in low cost but in good quality,

6. In semi-intensive system, certain vitamins and ming.
als may be excluded as the fish may get them from natur
feed sources. But for intensive culture all the ingredients mus
be included.

7. The feed must be acceptable by the fish.

8. The typical adult feed should contain more protein
but less carbohydrate. In the case of fingerlings, the fats
should be less.

9. It should contain all the nutrients essential for life ac-

tivities. The following nutrients should be included in the ar-
tificial feed.

® Carbohydrates

® Proteins

® Fats

® Vitamins

® Minerals

® Additives - binders
® Preservatives

® Chemo attractants
10 T'he ff’.‘ﬂd chanld Ao~ a
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ihe following are the sourceg for carbohydrate (energy
l[\:e) 3 .

{.Rice bran

2. Tapioca ﬂ()ur 4. COIT] bl'an

3. Wheat bran 3. Sorghum, etc.

o Fish meal Protein are ¢

o Silkk worm Pupae
¢ Blood meg)

0 Prawn Wwaste

® Clam megat

Scanned with CamScanner



292 |
14. The minerals are essent.ial for vig, - |
The fish feed should contain (e fol]OWi vig,

g nriqf
frace amount. N
@ Calcium ® COPDEr i
@ Sodium ® Iron
@ Potassium ® Zine
® Phosphorus ® Coby
® Magnesium |
The vitamins and minerals are Purchage o, |

cal store and adde? to the feed.

15. The additives are added to

[Make the feeg |
When additives are added the feeq will %

appear in the water. They bmq the feeq Meredien; S .
also called binders. Bg. Tapiocq Slour, Rice flow « q}rheh
16. Preservatives are added {0 prevept the ge 'R}

b |
ﬁn}‘

feed Ay,
17. Chemo attractq

to the fish feed.

Fang,
18. The ingredients are selected according to . ’
ability and cost.

19. The ingredients are ground w
20. They are made int

his are added t, add favg,

ell and mixeq thoroyy

0 pellets, drieq and stocke;
The following s 5 typical artificig] feed formyl,
Tapioca floyr - 9kg
Rice bran - 27kg
Fish mea] ~ 23 kg
Ground o4 cake - ldkg
Silk worm Pupae - 26 kg
Vitaming
Minerag } " lkg
Feed additive
Preservative - Trace amount
Chemg altractantg
Tota] 100 ko

100 ko
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“--w-e v migredients ~renug
The ingr edients are

iements of figh selected to fiy)fy the following re.
1. Energy 4. Vitamins |
2. Protein 5. Minerals
3. Fats

Tt}e feed ingredients also should include additives, pre-
¥rvatives and chemoattractants.

Locally available ingredients should be selected. They
should be at low cost but in good quality.
2.Grinding

The various ingredients of the ﬁ-sh feed are collc_:lcited and
fried. They are ground into powder in a hammer mill.

Grinding reduces particle size, facilitatc}s. eai};l iiﬁzs-
tion and hence increases the nutritive value O INgr :

3. Sieving 1 ingredients are sieved through a mesh of
The ground 1M

d by Spraying oil.
be Controlle
177m. The dust may

4. Ratio - weighed individually according to the
The ingredients aDs.
feed fo:mu%; and kep! s B They are
o ..t are placed as 2 heap. They
5. Mixing 4 ingredien

The weigh®

S il Hnn‘l’Ough Y-
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|ubrication.f0r Pe1 © - the killing of bacteria and othery f.-"ﬂ.-'_.
steaming helps 10 = Jity. The steam also helps to ch

. tibi _ . <4
gens and ulijfOVes dl.ges hich helps in more adhesion of

ticles.

7. Pelleting o
Pelleting is the conversion O

lets. -
Pelleting is done on a machine called pelletizer.

In the pelletizer different dyes are used to produce it
ferent types of pellets.

given 15 to 16% moisture at 80 to 90°C. Then the mixtures

CﬂmnTF‘.QQPﬂ anAd avrden-d 121
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Mixing
v

Steaming

}

Pelleting

v
Drying

%
Packin

v
Stocking

Fig.25.1: Steps in the preparation of ingredients.
Types of Artificial Feed

----- nl‘] -pnc- {'1\:!
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h Pellets Wet 1

2 Based on the nutrient level and size, the artificiy|
uped 1nto

. Starter feed

1. Grower feed

1. Finisher feed

.. Broodstock feed

[Feed type Level of protein (%) |
Starter 40 to 45

Grower 35-40

Finisher 30-35

Rroodstock 40-45 J
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~and powdered form of feed is called mash or
[he's Tostly used in hatchery and nursery ponds.
H“glle‘ feeds, the for_mulated feed ingredients are
i‘; Eo oked and extruded in the form of noodles,
'ﬁle pellet feed are further grouped into
. Floating feed
i Non-floating feed
ploating feed Wil float on the surface of the water. This
Jwill be consumed by surface feeding fishes.
Non-floating feed will sink to the bottom of the pond.
isfeed will be consumed by bottom feeding fishes.

If the non-floating pellet feeds are crumbled into uni-
m particles, they are called crumbles or granules. The
zofthis feed may vary. It is used in nursery and omamental

sh culture. Dry feed
v
v 1
Mash/Meals Pellets
* v
Flgating Non-floating

v

Crumbles/Granules
Fig.25.2: Types of dry feeds.
Non-dry feed

Non-dry feed has high content of moisture.

Non-dry feed are classified into

1. Wet feed
] d
Wzt' fM ocisxirﬁiehave the moisture content of 18 to 45%.
Me ; ef"f ed will have the moisture content of 45.- 70%.
Both v\?;fta;d moist feeds are prepared by using moist feeq
ingredients.

The wet and moist feed are again grouped into extruded

" and pon-extruded forms.
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i1, Pastes
Extruded forms include pellets and flgp,..

i. Pellets
sllets are in the form of noodles.

2. Flakes .
Flakes are non-dry feeds m the form of g, ,
Flakes are prepared by using large number of fuy; ..

-
ity
“'Q

ents. It is a balanced feed. It 1s used In nursery ang Ol
fish culture.
Non-dry feed
v

Y v
Moist feed v Wet feed

|
b 4
Extruded Non-extruded
v vy v 2
Pellets Flakes Ball Gl Past
£ig.25.3: Tipes of non-dary feed.
Feeding Rates

The amount of feed required by the fish is decided b¥é

weight of the fish. Generally, feeg requirement decré®

with the increase in the weight of the Sish. The voung

require more feiq but th-e adults require less feed. For®

ample a fry ofO._ag fequires 10% of thejr weight daily: bt

fish of 4g may require only 5% of tha body weight daily
Feeding Schedyle B

The fish are fed two times jp 5

; davy . il
hours are suitable. The fish are feq ; 3 i Niorpmg a.nd.e:, fﬂﬁ
in fixed places. Pecified timing

The fish feed are keot 1n sha7r....
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be sprayed on surface waters or kept in

od MY
[bjiﬂls or bamboo baskets.

Feeding Methdds

e
ﬂhf"" ‘

ish are fed with artificial feed by any one of the

0 ‘
T;,!:HB methOdS .
" \fanual feeding 3. Demand feeding

; omatic feeding 4. Computer feeding
ual Feeding

|/

ding is the hand feeding. The feed are col-

|, Ma
i Mauual fee
oom and placed in the feeding sites

ed T the store I
) ma[]l]ﬂ“y- ) ]
) automatic Feeding
[n automatic feeding, the required amount of feed drop
| gio the water automatically, at the required intervals. It is
erated by electric and electronic timing devices.
, pemand Feeding
In demand feeding, the fish gets the feed, when it oper-
ates a device connected to the feeder.
| Thefeed is stored in the feeder suspended above the wa-
er. A tod or plate hangs from the feeder into the water. When
the moving fish touches the rod a small amount of feed 1s

released.
{. Computer Feeding

~ Feeding the fish with the aid
| scalled computer feeding. The amount
| interval are automatically programmed by
o the density of fish, growth rate; age o
ture, etc.

&

of computer programming
) of feed and the time
the computer based
£ the fish, tempera-

msin Artificial Feed

Proble
ms are faced during

~ The following proble
| lon and preparation of artificial feed. | .
a. Non-availability of needed feed ingredients

b. Low stability of the feed
¢. Less feed conversion ratio (FCR) values

the formula-

N
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Pellets ~

Pellets are artificial feed made into the g,
noodles. They are hard, floating and stable in wag:

Pellets form a balanced fish feed. They containy,
feed ingredients such as fish meal, plant cakes, viup;
minerals, feed additives, etc.

Pelleting is enhanced by the addition of binders:
feed. Starch is a binding agent; Gelatin, algin, etc.are:
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Brachionus

Keratella
Fig.26.2: Zooplankton.
1. Artemia Culture

\/ - . .
“ Artemia is commonly called brine shrimp or sea
mﬁﬂqu‘

Cyclops

“*1tis a branchiopod crustacean.
“*lItlives in salt pans.
“1tis saffron red in colour.

‘.‘.-'.I . -
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Fig.26.3: Artem

*Artemiq is alive fe
“*The suitable salini
reproduces when the sali
“* The adultArtemia as hi

ia Saling ‘
ed for the Shrimp, POSL- gy, ‘
ty for Artemiq is 100 o119 I’N‘
nity rises to 200 ppt,

. has high fccundlty of prmlucingu|
t0 300 eggs in 4 clutch, |
| “* The CBESs of Artemiq are called cygy Which ey
main dormant for about two years,
* Artemiq Cysts are collected from the shopes ol
lakes,
** Dry cysts are Commercially available in the mas
% The CYsts could pe used for magg culture in hat
ies.
* The CYSts are hatcheg at 30 ppt salt water or
SCawater.,
* Some of the Artemj, Species commonly found
A. saling A. monica.
A. fansiscang A. P"”"Tffmf:}
N 4. Parthenogeneticq, A ”;”“'WF“{.,H
“In the lab, the CYSts are hatched in one litre
lapwater With two t

Ad *45poons of common salt. i
% ensity Jegg than 1¢) ts per litre is rec
for hatching, SEyAsp
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Fig.26.4: Brine shrimp

»The water 1S aerated well.

o For optimal results 2 continuous illumination of 1000

jismaintained.
4 The nauplii, post-nauplii and pre-adult are used as feed.

%They could be collected using light as attractant.
#They can be stored frozen for future use.
% Artemia can be cultivated by extensive and f'ntensive

siure methods.
& Artemia is cultured in two methods:
1. Culture in salterns.
2. Culture in raceway tanks.
% Artemia is present in the salterns.
&The main food of Artemia is micro algae
S&ltzmsl
1. Culture of Artemia in Salterns
% Artemia is cultured in salt pans 10 produce cysts.
%1t is an extensive culture of Artemia.
% A suitable salt pan is selected as a culture pond.
** Artemia nauplii are inoculated in this saltern.
“ The pond salinity is maintained at 36 ppt with a tem-
Perature of 28 °C.

growing in
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: presl ngﬂemm in salterns.
i

. 26.5: "’
12 1to 14 days: e naupli
?the salinity 1S increased to IOOdm 110 ppt
51 days. the cysts are collect? .hed .
rcollf:-cted cysts are cleaned, washed, ¢

olythene bags a1 ormal seawater whet g

CySts arehatchgfimn _
hatched nauplii are used as fee'.:i
of Artemia in Raceway Tan. S i
mia can be cultured in cement tanks OY

hod. - odfult B
is method, nauplii, post-nauplii 20 pﬁ‘m vz
tank with 5 to 500 litre capacity is filled W2 =2
enriched with bicarbonate (2g of NaHCO: "
water for the culture should have the salmify -

attain MAMIITY zdy

tank 1s well aerated. - b0t
1y hatched nauplii are inoculated at a rate ot

_J.I«!
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