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1) Importance, objective and scope of aquaculture. 6 ’

Since about 71% of the earth’s surface is coverid Wmans have realized its
importance as a resource. For this reason, ornfeecdreas e‘& xploited regarding the use of
water as a resource is aquaculture.

Aquaculture can be defined as the pro s@ ediig, breeding and harvesting
different aquatic organisms, mainly fish for huw@mption. Also known as fish farming,
aquaculture production can be carried out in atl aguatic environment like ocean waters,
freshwater rivers, ponds, lakes and even in aword “aquaculture” is defined by the Food
and Agriculture Organization of the Uni NatiofSAO) as follows “Aquaculture is the
farming of aquatic organisms includin@’?}modsscrustaceans and aquatic plants.

With increasing populationf omic well-beingdaapid urbanization globally, the
demand for food has grown ﬁally. Fish whschn integral part of the diet for people all
over the world is key to foo%urity in the figutt is an important nutrient source for people
in developing countries el

| mpor tance of Aquacu@ye

Aquacult ays a pivotal role in addressing masi challenges related to global food
security, envi ntal sustainability, and ecorognowth.

Meetinqm Demand: As the world's population continues to grow, sosdthee demand for
protein- ods, including seafood. Aquaculthedps bridge the gap between seafood demand

limited supply from wild fisheries. It pidegs a consistent and predictable source of
seafood, reducing the strain on overfished wildytajons.

Conservation of Wild Populations: Overfishing has led to the depletion of numerowh fi
species in the world's oceans. Aquaculture offessstainable alternative by reducing the need
to extract seafood from already stressed wild patpris, thus allowing them to recover and
maintain their ecological balance.
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Economic Growth: Aquaculture contributes significantly to the gloleglonomy by generating
employment opportunities in rural and coastal comities. It supports livelihoods for small-
scale farmers, processors, distributors, and ogleted industries.

Resource Efficiency: Traditional fishing can result in unintentional bych and habitat
destruction. Aquaculture systems can be designedinonize these negative impacts, making
them a more environmentally friendly option. In digeh to this, aquaculture allows for efficient
water use, reduced land footprint, and controlledtey management. {

Benefits of Aquaculture: Aquaculture offers a wide array of benefits thaleexi(gund mere
food production and economic growth. Some of thralnle advantages incgz/

Sustainable Food Production: By providing a controlled environment for growtlguaculture
reduces the pressure on natural ecosystems. Itaitsos for selective breeding and genetic
improvement of species, enhancing their growthsrated disease r nce.

Diversity in Diet: Aquaculture enables the cultivation %@s spethat might not be as
readily available through traditional fishing. Trdis/ersifrits encourages a broader range of
seafood consumption and promotes balanced nut@

Innovation and Research: The aquaculture industry drives innovation in argash as marine
biology, nutrition, and technology. Rese ré) in amuture contributes to the existing
understanding of aquatic ecosystems a&@deﬂekmof sustainable practices.

Rural Development: Many aquacultu@ erations are located in rur@asmwhere other forms
of employment might be limited. industry prasdiobs and income, helping to uplift local
communities and reduce pover

Reduced Pressure on E stems. Overfishing can disrupt marine food chains and eaus
irreversible damage t ne ecosystems. Aquaeulassens the need for excessive fishing,
allowing marine eny'b ents to recover and regaeer

Obj ectives of gg@llture

Production of low cost protein rich, nutritive, ptdble and easily digestible human food.

« Providing new species and strengthening stocksisfieg fish in natural and man-made
water-bodies through artificial recruitment

« Production of ornamental fish for aesthetic appeal.

« Effective utilization of aquatic and land resource

+ Recycling of organic waste of human and livestoggio

« Providing means of livelihood through commerciatl amdustrial aquaculture.

« Production of sport fish and support to recreatidisaing.

« Production of bait-fish for commercial and sposthiery.
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Scope of aquaculture

The freshwater aquaculture systems in the courasyphnimarily confined to three Indian
major carps, viz., rohu, catla and mrigala, withotéx species: silver carp, grass carp, and
common carp forming the second important group. Agndhe catfishes, maguiCl@rias
batrachus) has been the single species that has receivemrcével of attention both from the
researchers and from farmers due to its high coasymeference, high market value and most
importantly its suitability for farming in shallovand derelict water bodies wi %verse

ecological conditions. Recent years, however w#eds increasing interest arming
of Pangasius spp., especially in Koleru lake region of Andhrad&sh due to its higher growth
potential and ready market. Other potential speicielsideLabeo calbasu, ius Labeo

bata, Labeo dussumeri, Labeo fimbriatus, Barbodes carnaticus, Puntius pulchellus, Puntius
kolus, Puntius sarana, andCirrhinus cirrhosa. Some of these species @ bjeing cultured atya ver
low level in different parts of the country, moshbgsed on wild se ection. The freshwater
air-breathing and non air-breathing speci@mnna maruli ,%—\na striatus, Channa
punctatus, Channa gachua, Channa stewartii have not bee @en up for the aquaculture
activities in serious way. With the technology datdlie f d production and culture of air
breathing Clarias batrachus, Heteropneustes fossilis Q non air breathing catfish like
(Wallago attu, Mystus seenghala, Mystus aor, Horab brachysoma, Pangasius pangasius),
scientific organized catfish farming can be gn in extensive and semi intensive way
(Ponniah and Sundaray, 2008). The giant freshwatawn,Macrobrachium rosenbergii has

been the principal species, adopted under oubtowe and under mixed farming of
freshwater prawn production of @ t 43,000 tonnes the country at present.
However,M.malcomsonii andM. g icum have not been taken up in a big way

In the brackishwate%tor, the aquaculture dewedmt is mostly contributed by
shrimp,Penaeus monodo@tu e only. The other shrimp species Ikeneropenaeus
indicus, Fenneropenaeu merguiensis, Penaeus pencillatus, Marsupenaeus
japonicus andPena sulcatus are not cultured on a commercial level large-scaléure.
RecentlyFennero s vannamie culture is developing in India. The finfish speclég® the
seabasslLtes ifer) and grouperBpinephelus spp.), grey mulletNlugil cephalus), pearl-

spot Etroplusisuratensis), milk fish (Chanos chanos) which are promising and ideal for
aquaculture has not been exploited.

Qn the present era of food insecurity, aquaculslrews enormous potential to feed not
only the ever increasing human population but gigoaquaculture products can be utilized as a
feed ingredient in the diets of different domeggdaanimals of high commercial value. The

aquaculture sector has become a modern, dynamistiiydhat produces safe, high valuable and
high quality products, and has developed the meande environmentally sustainable

Sustainable aquaculture is currently the need dimlas elsewhere. Eco-friendly aquaculture in
harmony with environmental and socioeconomic neédse society has to be evolved.
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2) Introduction to types of aquaculture

frcocurrome f————
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Fig. 6.5. Different types of aquacullure practices

.. &Y

i) Culture based on economi: o@mercial consideration: Extensive culture, intensive

culture & semi-intensive cult

Depending upon motive of farming, based on econ and commercial
considerations, fish ¢ practices may be dladsas under:

_%re:

farming system is the least mandged of fish farming, in which little
..Large ponds, beels, etc. are brawuder this culture system. Here, the yield is
he expenditure is less as it is raedatural food. No supplemental feeding or

is provided. Fish depends only onumat foods. Yield is poor (500 kg/ha) and
is low. The labour and investment coses lawv and this system results in minimum
. This system involves large ponds measutirig 5 ha in area with stocking density
limited to only less than 5000 fishes/ha.
(i) Intensive Fish Culture:

Intensive fish farming system is the well-managedrf of fish farming, in which all
attempts are made to achieve maximum productidisiofrom a minimum quantity of water.

It is the best managed form of fish farming ane tishes are fed on artificial food in
addition to the natural feed. Here the yield isyMeigh (6000 kg/ha/year). Although the cost of
investment is high, the earnings from this cultiareexceed the cost, so as to ensure high profit.

(i) Extensive Fi
Extensi

modest
fertilizati
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This system involves small ponds/tanks/raceway$ wiry high stocking density (50-
100 fish/m3 of water). Fish are fed completely fatated feed. Good management is undertaken
to control water quality by use of aerators anditiah by use of highly nutritious feed. The
yield obtained ranges 15 ton/ha or more. Althodghdost of investment is high, the return from
the yield of fish exceeds to ensure profit.
(iii) Semi-I ntensive Fish Culture:

Intensive culture possesses certain hazards, fachwdn culture between the first two,
called semi-intensive culture, is generally pradicHere certain amount of management is

required and the net profit is in between the abow® Semi-intensive fish cultur
more prevalent and involves rather small pondso(uphectare in area) with h
density (8000 to 15000 fish/ha). In this systemecar taken to develop

fertilization with/without supplemental feeding. Wever, major food s

Yield is moderate (3 to 6 ton/ha) and survivalighh

[

ce i

stocking
foods by

natural food.

Table 6.1 : Comparative study of the tvpes of farming (prawn/shrimp)

Extensive/Traditional | Modified Extensive | Semi-intensive Intensive Super-intensive
Pound size | 3 hectares | - 2 hectares 1 hectare (2 - 0.4 hectare | 0.05 - 0.1 ha
Shape Any Any Rectangular Square Circular
Stocking Mixed culture 3m? 8-15/m’ 50-100/m? 100/m?
density unconirolled Mixed culture Monoculture Monoculure Monoculture
Water Somenmes with the 5%/day 5-10% per day | 20-50% per day | 100% flow
exchange help of pump through
Water depth | 1.2-5.0m 1.0-30m 08=15m 06-13m
Agration Mot needed Very less, if needed | 2 HP 8-12 HP Continuous
Production | 500 kg/ectares 1000-3000 kg/ha 3000-6000 kg/ha| 15000 kg/ha 25000 kgiha
Feed used Matural feed Natural and Natural and Pellet feed Pellet feed
formulated feed formulated feed
Rate of -— 1-4 times daily 3-6 times daily | — —_
feeding
Crops/year 1 2 2 Baich-wise Batch-wise
Engineering | Not needed Very less needed Essential Essential of Essential of
high guality high guality

Investment | Very less Less High Very high Very high
Care Not much needed Meeded Essential Essential Essential
Generator Not needed If needed Mecessary Compulsory Compulsory
and current
Prawn/shrimp | Wild Wild Hatchery Hatchery Hatchery
larva source
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ii) Culture based on the types of designs of culture: Pond culture, culture in manmade
reservoirs, fish culture in paddy fields, culture in bheries, culture in tanks, raceway
culture, cage culture and pen culture

i) Pond Culture

It is the most common method of fish culture. Iisthase water is maintained in an
enclosed area by artificial construction of dikefduwhere aquatic animals are stocked and
grown. Ponds are usually filled by rain, canal wated by manmade bores. They di idely
in shape, size, topography, water and soil qualitie \;

i) Culturein manmadereservoirs
Man-made reservoirs, sometimes called artificilea are important er sources in

many countries around the world. In contrast tauradtprocesses of lake formation, reservoirs
are artificial, usually formed by constructing ardacross a river or @cﬁyerting a part of the
river flow and storing the water in a reservoir.ddpcompletion dam, the river pools
behind the dam and fills the artificially createasim (UNEP 20 %asonal changes of runoff
and precipitation feed the reservoir. There arediffgrences i size of man-made reservoirs
such as big artificial lakes or small pond-like arabodi E]I\he stored water can be used for
irrigation, drinking water after purification or fwroduce e@gy.
iii) Fish culturein paddy fields

Integrated Paddy-cum-Fish Culture is ystem otlgeing fish in combination with
paddy cultivation using the same resourc esunit area. Production of fish in paddy
fields is almost as primitive as the pr@oﬁcﬁw culture itself. Paddy farming with fish
culture is a type of dual farming sy: whickdgy is the main enterprise and fishes are
grown to obtain additional incom dy-cum-fisltture is practiced in many paddy-growing
belts of the world |ncIud| : Bangladesh, Mala, Korea, Indonesia, Philippines,
Thailand and India. In In as been a trad#iopractice largely in the North-Eastern
Region. §

Paddy and fis e staple food of India andcthentry is very rich in natural water
resources in the f rivers, reservoirs, lakemd plains, ditches and large areas of paddy
fields. Paddy fl@ng involves the simultans@ulture of paddy and fish in irrigated paddy
fields so as t In an added production ofvigh paddy.

Th -Eastern Region of India has vast padelgdiboth in valley and hill areas. The
reglon n for highest amount of rainfall (260000 mm annual average) in the country

the fields remain under water almosiutiirout the year. Moreover, there are

inn rable streams and rivers that irrigate tbkel$i. Hence, these fields offer a good scope for
producing fish along with paddy with little or ndditional cost or effort. Further, due to hilly
terrain as well as pressure to produce rice forsgomption, scope for constructing large
fishponds in these regions is limited. Paddy-cushRtulture is easy, cost-effective, sustainable
and environmental friendly. Moreover it can inciegaddy yield as a result of nutrients and pest
control by fish. Besides it can enhance farmersbme and provide nutritional security.
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In this system of farming fish is farmed in paddglds, not all paddy varieties are
suitable for integrated fish farming. Varieties lwistrong root system like Tulsi, Panidhan,
CR260 77, ADT 6, ADT7, Rajarajan and Pattambi 19 d6 are suitable for farming in
combination with fish because it has strong rootwithstand flood conditions. The fish species
such as Common carp, Tilapia and Murrells are moigable for culture in rice fields.

iv) Culturein bheries

In small Bheries fish and paddy are grown alteilgasdile in bigger Bheries only fish is

grown. The sewage is let into the ponds to a dep®0 cm along with tidal water i io of
1:4, sewage to water. The water is allowed toesétil 15-20 days after which it &es clear
and odourless. Subsequently plankton will growhie Bheries. The ponds are f@d stocked with
fingerlings of Indian major carps of size 7.5 —d®b in the month of Apr'ﬂ%ﬁe farmers also
stock silver carp and common carp. Harvesting l®girSeptember and ends in February. The
weight of the stocked fish is about 500-550 kg/hd the final yield f@‘n‘fhis system is about

3000 kg/halyear. QQ
Tilapia can also be grown in sewage fed ponds simeg are @pa of tolerating poor water
quality prevalent in sewage fed ponds and produoﬂb@a}}y@ooo kg/ha/yr of 70-200 mm
Tilapia can be obtained. Raw sewage has the pat r-@. human health hazard. Therefore
only treated sewage should be used for fish cultOteer countries such as Far East, Middle
East, Germany, Hungary and Israel use treated ﬁﬂz
v) Culturein tanks

Using tanks allows the fish culturis[@ managecksoand have a good deal of control
over environmental parameters (e.qg. temperatissolved oxygen concentration, pH,
waste) that can be adjusted to pro‘f& aximumugtaxh. In addition, feeding and harvesting
operations require less time and than in polmdsmall tanks it is practical and economical
to treat diseases with therﬁ?ts applied tocthtire water. Intensive tank culture can

produce high yields, yeanu , on small parcélarad

jsh culture.

vi) Raceway culture

Raceway cult is defined as raising of fish inming water. It is a high production
system in which fis@ are grown in higher stocldegsity. Raceways are designed to provide a
flow-through sy to enable rearing of much depsgulation of fishes. Raceway ponds are

al ponds may directly affect the other cewcted pondsLateral type: Ponds laid out in
parallel and lateral or parallel type the volumenatter entering each pond is smaller but a fresh
supply of water is always ensured, and no trarcffdisease from one pond to another.
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vii) Cage culture and pen culture

Cage culture is rearing of fish from juvenile stage to commataize in a volume of
water enclosed on all sides including bottom, whiemitting the free circulation of water. Cage
culture is readily adapted to water areas whicmotie drained. Fish culture in cage is an
innovative concept to exploit the potential of lakeeservoirs and riverine pools. Cage culture of
fish and other aquatic organisms is popular in meoyntries. Japan, South Korea, China,
Philippines, Thailand, Malaysia, Germany, NorwayAJare some of the countries where cage
culture is well developed. In principle, almost gveultivable species of fish can b red in
cages, such as carps, tilapia, trout, catfishes,defpending on socioeconomic gical and
technical suitability.
Advantages of Cage Culture: Use existing watertspdiechnical simplicf&i}h which farms
can be established or expanded, Lower capital costpared with land-based farms, Easier
stock management and monitoring compared with poitdre. "
Disadvantages of Cage Culture: Stock is vulnerabkxternal wat%ality problems eg. Algal
blooms, low oxygen, Stock is more vulnerable & featin p@a s such as water rats and
birds, Growth rates are significantly influencedamgbient \@temperatures.

O

Pen culture is defined as raising of fish in a v of waggrclosed on all sides except

bottom, permitting the free circulation of w laast from one side. This system can be
considered a hybrid between pond culture aljere. Mostly shallow regions along shores

and banks of the lakes and reservoir. usedaikingn pen/enclosure using net/wooden
materials where fish can be raised. | h pem bottom of the lake forms the bottom of the
pen. Pen has the advantage of Mning a befahima which serves as food for the fish and
polycultue can be practiced i ea)as it is indsoiThe environment in fish pen is characterized
by a free exchange of wz%/vith the enclosing wdtedy and high dissolved oxygen

concentrations. b'
o

Cage Culture Pen Culture
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iii) Culture based on number of species: M onoculture and poly culture

Monoculture

In order to fulfill the single species based neeid®od, scientific experiments and sports
etc. single species of fishes are cultured in la fésm/pond At times, single species culture is
promoted because of their high demand in markétss,Tmonoculture’ refers to the culture and
breeding of a single fish species in a farm. Bregderformance of a single species can be
easily observed and recorded in a monoculture sysfgdditionally, it doesn’t inv any
competition for feed and space among fishes. Tltereuof trout, tilapia, catfish, % arps are
typical examples of monoculture. Monoculture ineimive system is commonly practiced for
high value, marketable fish species. It is the angthod of culture used in‘re-circulating system,
running water system and in cages wherever thelysoppatural food is limited.

0)
Advantages of M onoculture; %

Easy to feeding @
Permits great control over size, age and sex ‘\\
Easy to operate

Selective harvest of marketable fish can be employe

Suitable for farmers having limited land res es
Disadvantages of M onoculture:

Natural productivity of pond is not fu@tllized

Available space in water column i t utilized

More chances of epizootic dis%e and parasites

More risk of water quality @%@m like dissolverygen depletion

ahrwbdE

NP

Poly culture

Polyculture or mi ish farming or composite fighiture is the culture of fast growing
compatible species 0?\65 of different feedimdpits (or different weight classes of the same
species) in the sa ond so as to utilize theowaravailable ecological niches in order to

obtain high pro ion per hactare of water bodyohd according to its depth can be divided
into three di zones — upper surface zone,dmaiccolumn zone and bottom zone. A
particular cies exploits food of a particulaneoFor example —Catla catla is a surface
fee ohita a column feeder an@irrhinus nrigala is a bottom feeder.

n case of single species or monospecies or motweubnly one zone will be utilised or
exploited while the other zones would remain umséd. As a result the entire ecological area
would not be exploited and the yield or fish pradgue would be less.

When different species of fast growing compatilisdds, occupying different ecological
niches of a pond or any water body, are culturggtteer, they most efficiently utilises all the
food sources available in the pond for fish proaurctvithout harming each other.

Dept. of Zoology & Fishery Science, Dayanand Science College, Latur Page 11



Objectives of Polyculture:

(1) To obtain maximum yield or fish producti

(2) To utilise all the available niche

(3) The fishes cultured shiounot cause any ecological disbalar

(4) The fish species cultured should not have amposs competition between them but e
species may have a beneficial influence on growith production of the other. For examg
grass carp by consuming aqu vegetation, converts plant tissue into fish flest ks excret:
fertilizesthe pond which benefits all other spec {
(5) Some species of fishes are cultured which rspeeific roles to play in maim wal
quality in ponds by feeding on wasteccumulated in it. For example commo p and rh
consume the faeces of grass carp and silver carighvweontain large a&ry& of undiges
plant matter.

(6) Recent combination of fish species culturedoased on one or tw@o@cies as the main
and the others as subsidiary compatible specieshwhould beutili hose parts of the food
resources that would have been wa: ‘\\6

_ - -}f =
Zooplan.k:t.on g 7 Sadin
¥ 4
SEEL & g |

.'_.l

~er
- AT

Aquatic Irsects

q \ 4
M onoclt@ Polyculture

iv) Culture based onﬁaﬁc condition: Cold water fish culture, warm water fish culture

Other Aquatic Organisme

Cold water fi ure
Th water fishes adopted to live belo’C to 20C temperature. The upland wa
itudes of mountains and the spring wat low altitude in temperate regions rem.

Himalayan region and in ¢hDeccan plateau region of peninsular India. Tlaesesither fed b
melting snow and the springs as in north or byr#iie water as in Deccan plate

During recent years, there has been growing reelizdor development of cold wat
fisheries in Indh, since the production from cold water is neglisat comparison to total inlar
catch. The trout hatchery established in Kashmanie of the potential sources from where
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brown trout have been transplanted to the uplanttr&eof Jammu, Kashmir, Kullu, Simla,
Kangra, Nainital, Shilong and Arunachal. Other hattes constructed at Nilgiris and Kerala.
Indigenous cold water fishes:

Mahaseer, Snow trout and Indian hill trout are ghiciple cold water fish species
inhabiting the mountain waters of India. Mahadesdery of cold water: It is one of the major
game fishes of Himalayas. However, it has not kexkattention as exotic fishes in India. It is
generally found in large sizes and abundant in gies from mountain streams and rivers.
Some of the important species of mahaseer Boe:tor, Tor putitora, Tor mosal, T
mahanadicus, Tor khudree, Acrossocheilus hexagonolepis, Snow trouts® and
Schizothoraichthys

Exotic cold water fishes: x)

The exotic fishes found in the hill streams of mdihiefly in@dq the trouts, mirror
carps, crucian carps and tenches.
Trouts: Exotic trouts in India are represented by threeigse t %em belonging to genera
Salmo and one to Onchorhynch&almo gairdneri gairdner Imo trutta fario.

Warm water fish culture O

Warm water fisheries have many of the s condeatscold water fisheries do, but
fish that live in warm waters have lower disso@gen requirements. Temperatures should be
around 27° to 32° C (80° to 90° F). War ter fishabit shallower, warmer waters, which
are commonly found in rivers, streams; lakes, avastal ocean areas. In contrast, cold water
fish are well-suited to colder and“%t r oceanmirenments, though they can also inhabit

certain freshwater bodies under ific envirortaleconditions. Warm water fishes include
Indian Major Carps, Catfish els, etc.
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UNIT 11
Intensive fish farming
7) Selection of site -
i. Topography ii. Soil type iii. W supply
8) Construction of fish farm
a) Layout, design and construction of different typépond
I. Hatching pits
ii. Nursery pond

iii. Rearing pond &
iv. Stocking pond @
b) Physical chemical and biological factors affectiisy culture. (b
9) Obijectives of fish culture
10)Quialities of culturable species of fishes x)
11)Types of cultivable fishes
12)Culture qualities & breeding habits of Indian maiarpsqg ‘)

1) Selection of site- @

I. Topography ii. Soil type iii. Wateuppl\\
Selection of Site Before describing the co fish farm, for site following
considerations are essential selection of fish fafiy) Topography (2) Soil (3) Water supply.

i) Topography: Topography or the shape @nd is the first ingoar consideration in the
selection of the site. It determines the nun@theddnds of ponds to be constructed. An ideal
pond following topographical features.

(1) The ground should neither be-too flat no tobyhiThe ideal is a slight deeper depression

outlet on the fourth. Such ponds 'rNe easilywatad and drained dry when needed.
(2) The ground should have%t/slope to evaciinet pond down the slope without any extra
t.

expenditure of energy or.cos

(3) The best place for S%ombinaﬂon of slopee water supply are found on more or less flat
ground between the the valley is widerglkel ponds can be constructed, but when it is
narrow the ponds (zﬁ made one after anotheline.a

ii) Soil type:@Qplays an important role with regard to thetiféy of fish ponds. Types,
characterja%s and chemical conditions of soiluefice the pond productivity. The following
feature soil should be considered before timstcaction of a fish pond.

(@soil of a fish pond must have ability tdchwater. For this clay soil is suitable. Clay soill
hol ater and when mixed with further silt, itater holding capacity increases. Gravelly and
sandy soil have poor water retaining capacity ahijl rate of the soil unfit for fish culture.

(2) Sandy and rocky soils when used, need muchneljoee to correct them. However, smaller
ponds may be dug on such soils also.

(3) Soil should be rich in nutrient. A good soil which the crops may grow well is considered
nutrients rich. The soil on which times the cropsdnbeen grown many becomes poor nutrient
contents and requires heavy fertilization.
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(4) The pH of the soil should be in the range @ -79.0 (slight alkaline). Acidic contents Of O
may prove toxic to the survival of fishes. Simijatbo much of alkalinity also leads to poor
productivity of the pond.

(5) Depth should to about 1 - 1.5 meter.

A correct identification of soil can be done byal &inalyst and a good soil would result in a
fertile pond.

i) Water supply: Availability of adequate supply of water sufficiequantity near th@farm
is a sine qua non in the selection of site. Thdityuand quantity of water re for fish
culture depends upon the type and amount of fidletmised in the ponds. Cer ishes require
large amount of fresh and well oxygenated waterdevbthers require less. oxygen and lesser
amount of water. A constant level of water in figinds and their temperature can be maintained
by constructing the farm near Some Source of wsueply. The de able sources of water
supply are: Lakes and reservoirs, Springs, Riveasals, Surface r f and Wells.

Big tanks, reservoirs and lakes are perhaps the s of-water. Dams provide the
cheapest water for the fish farm. Good springs alodny UN mmer and form a dependable
Source of water. Streams, rivulets and canals lace ti@; ory sources, provided the flow is
enough to fill the ponds, a constant water Ievehaiaei!taing with a little silt so that freshwater i
available even during the rainy season. Small t are likely to be flooded during heavy
rains should be avoided because the water @i&wmilt and reduce the fertility of the fish

pond. The water of rivers, supplied by canals$e a satisfactory and dependable source.
Very clear water is since poor | ients it negs prefertilization. The muddy water
has to be settled in separate ponds re iosligdl to the fish pond. Greenish water indicates

a rich food for the growth of fish/while the browhiwater indicates the acidic character of the
water. The water of latter ty, o be neutedlwith lime before it is supplied to the ponds.

2) Construction of fish fa@

a) Layout, design a@rucﬁon of different types of pond
@@ starting the construction, the lay out pldrave to be drawn for the
d

location, desi the number of various typegooids. The size of the pond depends on the
purpose of f@%\rm. There are two major kindsisti farms. In the first kind the fish farmer
procure ﬁ%fry and fingerlings from the hatchedaad rears them in the farm to the marketable
size @i ed farming). In the second kindrgdanumber of ponds are built in the farm. The
fishes are bred, eggs are hatched, fry reared landirtgerlings are raised to marketable size
(complete fish farming). The latter type of fishrrfang requires many ponds and an elaborate
management.

i. Hatching pits: It is also called as spawning pond. These arasitinl tanks usually of 8x 4x2

feet and are used for hatching the fertilized eddeese are located near the riverine collection
grounds. Continuous but slow flowing water is dasle for aerating the eggs. The tanks are
fixed up with hapa called hatching hapa made ofsmaloth or the mosquito curtain cloth. The
spawn is collected in the hapa where the hatchakgst place. Similar types of ponds are
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constructed in the fish farm, or the deeper ponitis erculating water may be utilized by fixing
the hapa. In the latter case the breeders areseeléato the hapa after injection of hypophysial
suspension. Spawning occurs within the hapa andspleait breeders are removed from it.
Number of hatching ponds may be upto 6.

ii. Nursery pond (Spawn to fry ): The newly hatched spawns transported from hatdiépz to
nursery ponds are very tender so one should beoasful in mainaining them there. Nursery
ponds should always be near the hatching hapasngrepawn about 3 to 5 days old are
transferred from Spawning ponds to nurseries, whegg remain for about 30 days. main
objective of constructing nurseries is to creatgable conditions of food avail@ Their
number may be upto 4. (b,

iii. Rearing pond (Fry to fingerling): For good health and growth of fingerlings the eis# is
essential for them in rearing ponds. So the finggsl are reared in longer and narrower ponds to

provide them long distance for swimming. Such pomay be Seas r')perennial of 90x30 x
4 feet in size and are used for rearing fry for @dths, These po re made long and narrow,
gently sloping to facilitate netting. These ponds lacated near wning and nursery ponds
and their number may vary depending upon one, mbreb%t rotation of carp culture. Their

number may be upto 12. O

iv. Stocking pond (Fingerling to adult sized fish): @ are fairly large perennial ponds more
than, 6 feet deep. Their size may be 300 x 88 &bdrd are so constructed that it may facilitate
netting. Stocklng ponds are comparatlvely largantall ponds.

'i RP O1ha RE Olha ‘
| S.P-0Zha |
o
AIJI. ) .
. §.F.- 04 ha. S.F-04 ha
! N.P N.P-008ha.
. N.P [T
‘|
L=]
g
/ |-WATER SUPPLY CHANNELS
h AL
Q | NP 0-OShal NE RP-O-1ha . $.B-02 ha.
I NP MR R.P-0-1 ha. 5.P-0-2 ha. J

L ayout of Nursery Rearing and Stocklng ponds
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b) Physical, chemical and biological factors affecting fish culture
Water quality includes all physical, chemical andldgical factors that influence the of

water. beneficial use Where fish culture is conedrrany characteristic of water that affects the
survival, reproduction, growth, production or mamagnt of fish in any way is water quality

variable. Obviously, there are many water qualdyiables in pond fish culture. However, only a
few of these normally play an important role. Theh fculturists, therefore, should concentrate
On and attempt to control to some extent by managétechniques the important water quality
variables. All other things being equal, a pondhwigood™ water quality will produce &e and
healthier fish than a pond with "poor" water qualin a nut shell, fish growth d S greatly
on the quality of water used in the pond. And thalidy of the water depends L@ﬂ where from
it comes and what kind of soil it travelled oveesting the water quality rr@)n king sure that
all the factors which relate to water are righttloe fish. The principal factors necessary for fish
culture are given below: 9!

Physical factors (?\Q

The important physical factors affecting fishtaut a hore condition, pressure
and movement of water, temperature, light, turgidind COI%

Depth: The depth of a pond has an important bearin sical and chemical qualities of
water. On it, varying with turbidity, depends thenptration of sunlight which in turn,
determines the temperature and the circulatio t of the water and the extent of
photosynthetic activity in the pond.

In shallow ponds sunlight penetrate u to theobottwarms up the water and facilitates
the increase in productivity, though, shadiowthan 1 meter get overheated in tropical
summers inhibiting survival of fish: ré er orgams. While depths greater than 5 meters are
rare in fish ponds, a depth of 2 meter issiclmmed good from the point of view of
biological productivity. %

Temperature: Water temperature generally depends upon climgialight and depth. The
intensity and seasonal tions in temperatura @fater body have great bearing upon its
productivity. All organ@;& including fish, posseell defined limit temperature tolerance with
the optimum some n between. The temperatufish pond is generally minimum during
the early hours«?morning and reaches the maximalae in the afternoon showing diurnal
fluctuations etabolic and physiological adfies and life processes such as feeding,
reproduc'm% growth movement and distribution &fhés are great, influenced by water

temré@ve Knowledge of maximum and minimum watenperature of a body of water is
I for selecting suitable species of fisbesulture purposes.

Fishes are cold-blooded animals: i.e. their bodgnperature depends upon the
temperature the water in which they live. Each §iphcies has a temperature range within which
it grows quickly. This is called the optimum temgteire range, and it means that a particular fish
grows best at temperatures within that range.flahapond, the fish should live at their optimum
to grow well. However, since fish have differentfgerature requirements, the farmer must
choose the fish which may grow best in the tempesatange of his pond.
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Turbidity: Turbidity is the term for suspended dirt and otparticles in waterln natural
waters, it is caused by clay silt, organic matted @lanktonic organisms. Turbidity of water
varies greatly with the nature of basin and inflogvisediments. Ponds with clay bottom are
likely to have high turbidity. Turbidity in naturavater restricts the penetration of light thereby
reducing the photosynthetic activity hence, actsaaBmiting factor for productivity. The
suspended particles causing turbidity also absarsiemts like phosphate, potassium, and
nitrogen in their ionic form making them unavaikalfbr plankton production. Turbidity-due to
profusion of plankton is an indication of pond'ghifertility. Turbidity can be %Iem,
particularly in shallow ponds. If the dirt and pelgs prevent sunlight from reK@ g to the
plankton, the phytoplankton cannot produce oxydenaerating pond can be t@d if there are
bottom feeders like common carps stirring up thédmo mud. Turbidity cﬁ%l;b result from a
water source which has a lot of silt in it. The esidable type of turbidity is caused by suspended
clay or silt particles. Turbidity due to planktos somewhat desir @ if it does not lead to
bloom. Turbidity caused by suspended silt and playicles can b@trolled by application of

hydrated lime.
Chemical Factors x}

The productivity of a pond depends on th [@ ceeveral chemical parameters
which are given below: Dissolved gases like éggmnbon dioxide, alkalinity, pH, total
hardness, solids, nutrients etc. constitute theontapt mical characteristics of a pond.
Dissolved oxygen: The pond water receives o@n by its absorptiomfatmosphere, with the
help of photosynthesis in day time throu nigchv release oxygen while consuming carbon

dioxide. The animal community residing.in"the par@mhsumes oxygen at both day and night.
Dissolved oxygen normally decre'o& uring earlyning; hence oxygen in a pond can be

increased with the help of aerators.
Carbon dioxide: The CQ, of waters is derived from various souldesa atmosphere,
I

respiration of animals and plants, bacterial deamsitpn of organic matter, inflowing ground
waters etc. The amoun GQaries depending upon the decomposition of top lsoid
chemical nature to inereasing pollution. The atnhese also furnishes some @ the form of
rain water due C

pH: The pH of al waters is an important environtaefactor, the variations of which are
linked with species composition and life preess of animal and plant communities
inhabitin m. 43 The pH of pond water undergtiamal changes being most alkaline in mid
afterng most acidic just before day breale Waters having a pH range of 6.5 to 9.0
rd before day break are most suitable fod mafture and those having pH values more
than'9.5 are unsuitable. The acidic waters reduedish appetite and their growth and tolerance
to toxic substances. The fish gets prone to attatgsrasites and diseases in acidic waters.
Total Hardness: Hardness is due to presence of calcium and magnesalts present in water.
Hardness may be temporary caused by soluble CMgnbicarbonate or permanent caused by
soluble Ca and Mg carbonate and salts of inorgacids. Based on hardness lakes were
classified as soft water lakes, medium class lakelshard water lakes.
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Biological Factors

Biological factors of water which influence fishopluction are tied up with the capacity
of the surrounding environment to supply esseritiatl to cultured species. They are therefore
concerned only with rearing operations where ngkpentary food is given and the energy
requirements are met through the phytoplanktonimamy production. Photosynthesis which
transforms mineral salts into carbohydrates undher influence of light given the energy
necessary for the development of plants. The bisnsdphytoplankton various seasonally in
general reaching its highest levels in spring amehreer. The density is highest i&rficial
layers of water (0-10m) and deceases with deptle. ppearance of different &9 ations is
linked in part to the characteristics of the sunging water temperature, tu bid@nd depletion
of nutrient. ‘x)

The diseases in fishes and prawns are caused hgribawirus, fungi, protozoa and
crustacean parasites. These parasites enter enfmtid along with wa@f@h or prawn seed and
nets from other infected ponds. Excess growthgobh#c weeds in pond is not a good sign
in aquaculture systems. Weeds utilize the nutrianwcomp‘r\&@ sirable organisms.
~ O
» Production of low cost protein rich, nutritive, ptdble and easily digestible human food.
« Providing new species and strengthening stocksisfieg fish in natural and man-made

water-bodies through artificial recruitment
« Production of ornamental fish for aesthetic appeal.
« Effective utilization of aquatic and land resource
« Recycling of organic waste of human and livestocgio
« Providing means of livelihood through commerciadl @amdustrial aquaculture.

« Production of sport fish and support to recreatidisaing.
« Production of bait-fish for commercial and spostiry.

4) Qualities of cultura@esof fishes

For be sults in fish culture, it is necesstrymake careful selection of the
species, con5| the climatic and physico-chamconditions of the place. Only a few
species fulfi d@ cessary conditions to be mmred suitable for pond culture. Fish having the

Qn% te

3) Objectives of fish culture

following rs are considered suitable:

ould grow fast so as to attain full size ishart time.
t should be herbivorous, plankton feeder or dedrifeeder and should not be

predaceous.

3. It should be able to grow on natural food availaiblehe pond and should also take
artificial food.

4. It should be hardy and able to survive under termgounfavourable conditions, so that
it can be easily transported to distant places.

5. It must be a prolific breeder and capable of spagim ponds or respond favourably to
induced breeding.

Dept. of Zoology & Fishery Science, Dayanand Science College, Latur Page 19



The fish should be resistant to diseases and pesasi

It should have good taste and flavour.

It should be able to live along with other speamgthout competing with them. i.e.,
suitable for polyculture.

© N

In India, carps are considered to be most suitbdsl@pond culture as they feed on
plant material or zo- and phytoplankton, decayingeds and debris. They are resistant to
relatively high turbidity and higher temperaturdaney are economical also, having a fast growth
rate, attaining full size in a short time. Theydutgrofusely and can tolerate low oxy. ntent.

To find all these qualities in one fish speciesulddoe very unlikely. Tﬁ re, the
species having maximum required traits are consitles be desirable for cuIti@ in ponds.
Carps fit well to these criteria and hence the naadely cultivated food fishes.

The important cultivable species called the magnps arelabeo.rohita, (rohu),
Catla catla, Cirrhinus mrigala, Labeo calbasu, Labeo bata andLabeo flmbriatus. Besides these
indigenous species, a few exotic fishes imported tihe Cyprinus car i%‘m‘l’?ror carp), country
are also good for culture. These &enopharyngodon idella, (gra%rp)Hypophthal micthys
molitrix (Chinese carp)Qsphronemus goramy andTilapia nno a..A few salt water species
that have become acclimatised to freshwater.Ghgnos (m and the mullets, can also be
cultured in ponds.

5) Types of cultivable fishes Q

Cultivable fish species may be of t types:
(1) Indigenous or the native freshwater fi ,wizajor carps likd_abeo rohita: Catla catla
andCirrhina mrigala,

(2) A few salt water fishes acclimatiz restev likeChanos chanos and mullets.
(3) Exotic fishes imported from outside the countiiy., grass carp, silver carp, common carp,
chinese carp, crucian carp,

A wide variety %cies are cultured in ponds $akes in a large number of
countries all over the world. Fish culture practit@ve been common in India. China, Indonesia
since ancient times. The cies that are sucdigssiltured in various countries are:

(A) Indigenous Car ps: rohita, Catla catla, Cirrhnus mrigala andLabeo calbasu;

(B) Chinese Carp pharyngodon idella (grasscarp)Hypophthalmichthys molitrix (Silver
carp) ancH. nobilis;

(c) Trout: Sal ar, Salmo truta

(D) Comm p: Cyprinus carpio;

(E) Til . Tilapia spp.

(F es. Clarias gariepinus and Slurus spp., Pangasius spp., Clarias batrachus, ,
punctatus;

I
(G) Others: Chanos chanos (milk fish), Puntius javanicus, Mugil spp. (mullels) Channa spp.,
Anabas, Anguilla japonica andA. rostrata.
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6) Culture qualities & breeding habits of Indian major car ps

Culture qualities of Indian major carps. None of the fish species can be said an ideal for
cultural purposes as it may not possess all thesdéad desirable qualities. However, major carps
are economically the most important fishes foruet Along with indigenous carps like Catla,

Rohu, Mrigal, suitable exotic carp’s are also idtroed like silver carp, grass carp and common

carp. &
The major carps possess following qualities frostiptulture view point. \,

(1) Major carps feed on phyto and zooplanktonsavieg weeds and deb&r&;her available
aquatic plants.

(2) Major carps are resistant to relatively higmperature and turbid

(3)They can tolerate certain O, variation in water.

(4) Their growth rate is fast and may attain a geably large |z@ rt duration.

(5) They breed profusely. ﬁ

(6) Fecundity is high.

(7) Their flesh is palatable and much nutritive. Qgé

(8) They can be handled and netted out easily edi orted easily from one place to other.
Breeding habits of Indian major carps @

Various external factors are known:to,influence spawning in fishes, of which light
and temperature found more S|gn|f|can@|umbee>qjer|ments have shown that the summer
breeding fishes could be bred in by enhamndime photoperiod. On the other hand
temperature seems to be more | nt than thtegbhotoperiod in influencing reproduction
in various fishes. Fishes m eed below ovala range of optimum temperature, which
varies with species. Besides se, rain wateodflavater currents, turbidity, hydrogen 10n
concentration, alkalinity es are also salindigsolved oxygen and other gases factors
influencing reproductioniin important fishes.

The Indian major carps usually breed in inundateers during monsoon months. When
the rivers are f with fresh rain water, shaafl breeders of Catla, Rohu and Mrigal start
the spawning migration upstream. It is believedgheitary gets stimulated by the flowing rain
water by%: ving several other hydrobiologicatttas to shallow areas The brood fishes
migrat joining the rivers, where they indulgeséxual play and finally spawn. Spawning of
bre’

carps takes place only once 1n a year. Howwéwéian carps have also been successfully
specially designed ponds called "bundisigre artificially a conditions akin to that of
the rivers is created.

The breeding behaviour of Indian major carps ig/veteresting. The male and female
indulge in sexual play, the male chasing the femwlt Vigorous splashing of water. The
female is then held by a male in grip, the lattending its body round the female. The female
shakes violently, and Ova are released in enormauosbers. The male also quivers and ejects
wilt over the eggs. During breeding season, théasarof the pectoral fins in males becomes
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rough, and possibly assists n getting a better gfithe female and exerting pressure on the
abdomen of the female to excide eggs. After spagyrihre breeders remain quiet for sometimes
and then swim away.

The Chinese carps have more or less similar brgeldabits like those of the Indian
carps. They do not breed in ponds. No report oflbtbreeding is available but it is possible that
those exotic fishes Can also be bred in specia$yghed ponds.
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UNIT 111

Fish Pond M anagement

4. Pre-stocking Management: Drying, ploughing, liming, mannuring, watering,
Eradication of aquatic weeds; Eradication of predafishes, weed fishes, aquatic
insects, predatory animals

5. Stocking Management: Seed selection, acclimatization, stocking

6. Post-stocking Management: Feeding and Feed management, Water quality
management, disease management, harvesting

S
Fish Pond management \Q
oy

1. Pre-stocking pond management x)

Pre-stocking management means management befokéngtoBroadly it can be said that
all the management practices involved in fish geltoefore stockin r?) in order to prepare
the water body and its surrounding environmentifang and growt@ e fry.

Drying: The objectives of pond drying are: To kill undabi nd predatory fishes from
the pond, To help the works of dike and predatcslyes fr pond To help for liming and
fertilizing to the soil. The pond bottom shoulddllwe t in sunlight at least for 15 days.
Ploughing: When the bottom soil takes the cra@‘l r remafathe bottom silt, tilling /
ploughing the bottom soil at the top 5-8 cm is ddiagonally two times. Then it is dried for 3-

10 days.

Pond drying and ploughing famhta()the oxidatioh organic matter, degassing of
Hydrogen sulphide and ammonia, kI||S thogemaoorganism, predatory and weed fishes
and remove the unwanted aquatlc‘ . Ponds shewded for a minimum of 7 — 10 days or

until the cracks develop on a soiI or uthe stage when footprints do not form on a

sandy soil %

Limimg: The basic objective liming in the pond are:mMaintain the pH of soil and water
above 6, To increase t)%mctlon of fertilizer, move the turbidity of water, To control
decrease and toxin ga%, To make the pond emtirclean, To increase the productivity.
Manuring: Zoopla and phytoplankton are the main nattoad of fish. Objective of
fertilizing are: roduce natural food, To ingeathe amount of nitrogen, phosphorous,

potassium et

Org%c manures are directly used for the developroé natural food. For the pond
culture ung is better to use. During pond arafoon poultry manure can also be used.
Generally urea can be used at 20-30kg/ha. It shibeldissolved in water and spread over the
surface of the pond. Similarly 10-15kg/ha of supleosphate is used during preparation of pond.
Watering: When a pond is fully prepared for stocking of ftelen water filling is done. Initially
before manuring/fertilizing the water depth shob& maintained as low as possible so that the
effect of nutrients for natural food productiorfidly realized. After 1 to 2 weeks of manuring /
fertilizing the water depth has to be raised tordwuired level before stocking the seeds for fish
culture. The average water depth in a pond is goitant factor in fish culture. This generally
depends on various factors like rainfall, evaporalosses, seepage, use of water for irrigation,
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etc. If necessary, water may be let in from nearbgilable sources during summer or drained
out during monsoon to maintain desirable waterd@pthe pond.

Eradication of aquatic weeds: Clean and excess aquatic weed free pond is vegneasisfor
getting a better production from it. All the aqeategetations (floating, submerged or emergent)
should be removed from the pond. They hamper pyinpaoductivity by absorbing available
nutrients from water and soil and hinder normalgtiation of sunlight and mind action.

It is necessary to ensure the entrance of suftiganlight on the pond surface, to produce more
natural food and to increase the fish productidith@ugh some aquatic weeds are /&urce of
food for some fishes such as grass carp all weredsad necessary and beneficial% pond. All
aquatic weeds are nourished from the water ando$@ilwater body. It is very%tmful for the
reproduction and growth of plankton. More over might sunlight canno(v in to the pond
because of excess aquatic weed which is also haforfuhe growth of plankton. They also
decrease the dissolve oxygen of water and makerdastce for the mo@mﬁnt of fishes.

These aquatic weds can be controlled by manua%ing, netting, racking),
mechanical (weed harvester, weed cutter), chenfigaédici @a biological (grass carp)
methods. The aquatic weeds can be controlled b)umalﬁghnical, chemical and biological
methods. The selection of the method depends @ ize, extent of weed infestation,
availability of time and money. Manual methog isngally advocated for weed removal,
because it is easier, less time consuming an

Eradication of predatory fishes, weed fishes, a@ic insects, predatory animals: Predators
are those species which take pray as these foodsiityng. As for example shoal, boal, chital
etc. Those species which are not exp uriagulture of a specific or desirable species
and those which grow naturally in @ d with crdtl species are known as undesirable
species or weed fishes.

The presence of pre%@)a d weed fishes in numsiect the survival rate. These

fishes normally spawn prior set of carp spagrand increase their population. The larvae
of predatory may compé@vit carp seeds for fepace, oxygen, etc that affects the growth

and survival rate. Thu ication of weed fisfmesrrel, catfishes, puntius, barbas danio and
anabas) is a prere@before stocking the seds.

Reasons for co redatory fishes eat the figutiured species as for e.g. Predators eat 10-
12 kg of oth s for their 1 kg growth. Unidalsle species share the food of cultured
species. U able species breakout diseaséhier cultured species.

T watering and drying practices are best taventhe predatory and weed fishes.

Howe if dewatering is not possible, eradicatcam be done through the application of a
DE de. The selected pesticide should have ctarstics such effective even on usage of low
dose, does not affect the quality of the fish, dbpidetoxifies and economical and readily
available. The physical methods of eradicationudel drying, usage of hook and lines and
repeated netting. Certain derivatives of plantiarguch as Derris root power, Mahua oilcake,
Tea seed cake can be used.

All the predatory and unwanted fishes must beieaéed from the pond prior to
stocking the pond with the fingerlings of desirapgeecies. This can be done either by complete
dewatering the pond or by poisoning. Some commauoséd efficient fish toxicants are tea seed
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cake and Mahua oil cake.
Predatory insects can be controlled by using eomisf soup and diesel. It causes
the damage to respiratory system of insects. Teasde killed by using different insecticides.

2. Stocking Management: Seed selection, acclimatization, stocking

Prior to the transfer of the spawns to the ponackéhg acclimation has to be done to
prevent sudden water quality changes, which affieet survival rate. Early morning@ late
evening is recommended for stocking. It may be ahtitat there may be lower dis oxygen
in the early morning in the ponds, if the ponds aesly fertilized ponds ave high
plankton. Similarly, in the evenings the water tengure may be high in.the ds that could
stress the spawns. These parameters have totbe desl taken care of beMocking to obtain
higher survival. A stocking density of 3 — 5 milid ha or 300 to 500 p recommended for
earthen ponds and 10 — 20 million /ha or 1000 @02er M for ce % rns.

9

Seed selection: For success of aquaculture quality seed ant. The seed should be

selected according to the culture pond such aser;unso uId be stocked with spawns,
rearing pond should be stocked with fry and st hould be stocked with fingerlings.
Fish seed should be stocked at required stockin cording to the method of culture such
as extensive, semi-intensive or intensive aqu [Wigorous and healthy stocking material can
only ensure good crop of fry/flngerllng d to check condition of the fry before
stocking in rearing ponds.
Point
Observation GOOH@ Bad fry
L Body shape (vle” formed body Emaciated/Lean with relative
A bigger head
2. Body CW Bright, shiny Fade colouration
3 Sc @ No spots of missinLose scale and spots withc
scales scale
9 O L . _ .
4 4 Svement Active and exhibi tnormg Lethargic
movement
ta
‘ 5. Reflex Immediately ~ react tWeak response
touch and try to escape
6 Touch Slippery texture of th Rough body

body

Acclimatization and stocking: The fish should be acclimatized to pond water temipee
before stocking. The bag should be kept in the pmatkr for at least 15-30 minutes to ensure
the matching of temperatures of transport water ot water. After opening the bag water
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should be gently splashed over the opened bag tohmg the temperature and other water
gualities. After acclimatization, the bag should dgened and fish seed should be released
slowly in the pondFish stocking is the practice of releasing fish thee artificially raised in

a hatchery into a natural body of water. Stockifdish seed is carried out different stocking
density according to the method of culture. Geherfahgerlings of Indian Major Carps are
stocked at 10000 fingerlings/ha.

3. Post-stocking Management: Feeding and Feed management, Water quality ma%ge
disease management, harvesting 0

available in the pond irrespective of their stadelife cycle. Spawn f raciously on
plankton. Therefore, immediate steps must be td&emroviding suppleme ary feed. In the
case of nursery ponds where spawn are reared foutah for up to fry stage,
supplementary feed is broadcast on the pond suifatiee form powder daily in the
morning hours. The availability of natural foodlmsuffluent % spawn in ponds due to
higher stocking density. The requirement of anaﬂldee ce necessary. Atrtificial feed
comprises of groundnut oil cake and rice bran Atratio.

The form in which the supplementary feed |SQ/sraiso important. In the nursery

Feeding and Feed management: Soon after stocking, the fish staér{qjé}hat&rad
ds

ponds the feed should be provided in finely po and may be broadcast over the pond
surface. In the case of rearing, stocking and dk ponds, the supplementary feed mixture
should be mixed with enough water to ma ounghagoplied into feeding trays fixed in the

ponds. Better results can be obtained |[.Q ebdune is pelletized and fed to fish. The pellets
may be of the sinking or floating ty.pe@ otpeyg should be water stable. The sinking type of
pellets are put in feeding trays fix e pond.

The standing crop of stlmated every mamihthe basis of sample netting for
growth and health check.an ding schedule isstetj accordingly. Periodical netting should
be done strictly on a ly basis and with thé hef hand nets and spring balance, the
average weight of e ecies should be recoiidezl.average weight of individual species,
monthly incremen eight, total standing croplamount of feed to be given should be
estimated on tk@ of data thus available.f@éing tray should be cleaned daily before the
application o(be feed. Fish normally stop feedif they are sick or the temperature is far
below normal. In such situations a proper healtbckhis required and the feeding rate is
adjust ss carp should be fed until they stafing. Usually they consume aquatic
@ ion, about 50% of their body weight on dydaasis.

Water quality management:

The fish farmer should also monitor the followip@rameters on a routine basis.

Water colour: The visual colour of the pond water is a simplé important reflection of the
basic production processes.

Water transparency: Water transparency measured with a Secchi disteaded to quantify
the result of those processes which determine aodifynthe visual colour. However, a low
transparency may result either from high turbiditgne or from dense algal population and
thus cannot reflect the correct tropic or produttievel of the water. However, the Secchi
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transparency readings together with the visual wolarovide valuable information on the
productivity of the water.
Water depth: The primary water source is usually the rainfaitidg the monsoon. After the
rainy season the water level gradually decreaséshwhsults in a very shallow water column
by the end of the dry season. The water depth dhHmeiimaintained upto 2m depth and can be
measured with a 4-5 m long bamboo pole fittedsabaise with a wooden disc of 25 cm dia.
Dissolved oxygen: Fish ponds usually exhibit wide fluctuations ie tissolved oxygen content
from day to night. This diurnal oxygen fluctuatia® normally measured to calculate the
community metabolism of the whole pond while quigitig the production and ;@tion
processes in the ecosystem. A single measuremsnbédore sunrise would be % portant
indicator of the risk of fish kill due to oxygenmletion. If the oxygen is deplet rators can
be used. Desirable ranges of various pond envirahpaameters are pres@ Table.
Desirable ranges of pond water quality parameters

Parameters Desirablerange . ..
Water colour Greenish brown, '
Transparency 25-50cm

pH 70-85 "
Dissolved oxygen 5.0 ppm-

Free carbon dioxide 7 15.0-ppm

Inorganic nitrogen 0.2 ppm

Inorganic phosphorus _ @) 0.2 ppm

Disease management:

In most of the situations, ﬂ ed fish are heakthien in the continuous presence
of pathogens. However, when en N ental stressesr and the balance shifts in favour of
the disease, the characteristi gens floudsldler such circumstances if the fish fail to
adjust adequately or if corr%e measures aretalan timely, outbreak of diseases may
occur. By resolving environmental problems and wppl effective therapeutics, the original
balance between the ho@«d the pathogen maystomead. Thus a disease outbreak may often
be a symptom of en@nmental imbalance and it gigedistress signal so that the adverse
environmental conditi may immediately be comddb prevent fish losses.

Itis % advisable to stock the pond only Wigalthy and genetically vigorous
fry and finge&@o that they may have bettewgh rate and resistance towards diseases.
Prior to stocking, samples of the stocking matestabuld be examined to check their health
status. tocking may lead to biological crowdmesulting in waste build up, decreased
avai ity of natural food, depletion of dissotVexygen, deterioration of water quality, etc.,
a@vce it is advisable to follow the recommenstedking density for nursery, rearing and
stocking ponds.

Harvesting:

Harvesting of fish means the complete removaighf from the pond at the end of
production. A single stocking and a single harvegtre the common practice in existence.
However, the technique of partial harvesting amngtaeking is now being practiced and has
been found to yield better results in terms of jsbduction per unit area. Bigger size fishes
should be harvested and sold in batches and the gfoould immediately be restocked with the
same number of fishes of such species.

Dept. of Zoology & Fishery Science, Dayanand Science College, Latur Page 27



Harvesting of fingerlings is done when it reachbsut 80 — 100 mm length which
generally takes around 2 — 3 months. Rearing defiings duration can be extended when
advanced size fingerlings are required. If the dniggs are needed to be transported, the
feeding should be stopped one or two days befarneebato improve conditioning. A minimum
of 60 — 70 percent of survival is attained if bgsictices are adopted.

Benefits of partial harvesting & stocking rate:

* Allow smaller fish to grow faster.

* Increase carrying capacity of a pond and thus k& production become higher per
unit area.

* Farmers some cash return from the pond within atgberiod of 4-5 months. This
encourages them to reinvest the money in Improkiagroduction capa

» All the tropic and special niches of the pond arltyfutilized throughout the culture
period maximizing production.

» Harvesting of fish is related to biological produity and carryi ca-Pacity of the pond,
when the pond is overcrowded and the productivityp not support further
growth of fish biomass. In rearing pond, relativblgger si hes must be harvested
in order to leave available space and food for m%h to growth further. Thus,
partial or total harvesting of fish can be donarat tmﬁg en the carrying capacity of a

pond is saturated.
* Harvesting should be done by seine net preferablythe morning, when pond
h

environmental conditions remain good. Duri atimgs marketable fish should be
sorted out first and then small size fish shouldréwirned to the pond. The total
operation should be done as possi that shedireturned back to pond are not

stressed. Q
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UNIT IV

1) Composite fish farming
I.  Principle of composite fish farming
ii. Objectives of composite fish culture
lii. Composite fish culture in India
Iv. Stocking density

2) Integrated fish farming &
>

I.  Principle of Integrated fish farming

ii. Paddy cum fish farming (b
iii. Poultry cum fish farming
iv. Cattle cum fish farming x)

1) Composite fish farming @ "

i. Principle of composite fish farming
Stocking of cultivable fishes of which d %nt species in feeding habits in

called same pond is Composite Fish Culture o Polyculture or Farming. In other
words, combined or mixed farming of compatible %les is called Polyculture or Composite
Fish Culture. When several species belongln r@iht ecological niches of a pond are
cultivated together, the available food in t poedutlllzed most efficiently leading to
maximum production of fishes. The stoc iIs domesuch a way that towards the end of
vegetative period, marketable fishes of Eeare obtained.

The scientific based @ ology of composite ftsiture aims at maximum
utilization of the pond’s productivit st growinnon-predatory, non-competable species of
food fishes are cultured to ith complemgnfeeding habits and capable of utilizing
both the natural and supple%ry fish food. Atdame time one fish is useful to the other. For
example the excreta of grass+carp is useful fowmrg fish food organisms, on which other
fishes feed. The flshes‘éver face any competittwvnspace and food. Bottom feeders like
common carp and mﬁ%subsist partly on the fagetter of grass carp. If the bottom feeders
are absent in a cu ond the excessive faeatibnof the grass carp may pollute the water.
Stocking opti mber of each kind of fish adeglyautilizes the different ecological
niches. The &ve potential or carrying cafyaaf the pond can be increased by stimulating
natural fish“foed production through fertilizatiamd the use of supplementary feed to provide
adequa ‘*%d for the large number of fish stocked.

tlves of composite fish culture

AII available niches are fully utilized.
» Composite fish species do not harm each other.
* No competition among different species is found.
* The entire type of food supply is utilized.
* Production increases five to eight times than matiore.
» Fishes may have beneficial effect on each other.
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iii. Compositefish culturein India

Most Asian and Far Eastern countries have takercamposite fish culture
mostly on the line of Chinese system of mixed fatming, though, with certain modifications,
S0 as to suit the local demands. The compositerresitof four species of Chinese carps is still
being practiced by Chinese fish farmers.

A fully fledged co-ordinated research project @.A.R (CIFRI) on composite
fish culture was started in (1971) with one centresix major states engaged in fisl&ulture.
These centers are in (i) Andhra Pradesh (i) Haryaih&aharastra (iv) Tamilnadu (\% ., and
(vi) West Bengal. &

Mixed farming involves rational manuring and fization of p s well as
feeding the fish with supplementary food consistoigoil cakes, groundnut cakes, rice bran,
wheat bran, etc. In India, mixed fish culture is @d practice and specieslikeatla catla
(surface feeder),abeo rohita (column feeder), an@irrhinus mrigala or Labeo calbasu (bottom
feeder) are generally stocked together in the gaond. é ‘)

Now-a-days in India polyculture is progressi%v'm larger ponds on
commercial scale. Hora and Pillay (1962) proposdtue of.C hu, Mrigal and Calbasu
in proportion of 40: 50 : 10 : 10. Composite fighltare a& k involved a maximum of 7
species viz., the Grass carp, Silver carp, CatthuR S’ﬁ arp, Mirror carp and Tilapia in
proportion of 25 : 15 : 15 : 30: 40 : 10: 15 regj . y more experiments conducted at
Central Inland Fisheries Research Institute (CI b ICAR (Indian Council of Agricultural
Research) have indicated possibilities of high income. Various combinations selected
for composite experimentation chiefly |nclud
(1) Grass carp, Silver carp, Scale carp and op in ratio of 5: 3 : 8: 2.

(2) Grass carp, Silver carp, Rohu, Scal ambMcarp in ratio of 5 :3:6:8 :2.
(3) Grass carp, Silver carp, Catla, R calp,@rd Mirror carp in ratio of 5: 3:3. 6: 8: 2.
(4) Grass carp, Silver carp, Catl u, Scalp,ddirror carp and Tilapia in ratio of 5:3: 3:6:

8:2:3

However, ex@ents conducted at various statainSIFRI involved mixed
farming of 3 indigenous major carps and 3 exotipsaThe feeding behaviour and type of food
consumed by these thre igenous and three ecapss are given below.

I ndigenous maj or carpé ?
1. Catla catla (Catla): a surface feeder consuming zoopiamk
2. Labeo rohita ). It is a column feeder consuming algal faormiscaying plants and
macrophytes
3. erhm% ala (Mrigal): It is a bottom feeder consuming decayptgnts and detritus.
Exotlc

EQ s carpio (Common carp). Omnivore and scavanger, feedindath animals and
2

(2) Ctenopharyngodon idella (Grass carp). It feeds On Coarse macrovegetatianSpirodela,
Lemna, Azolla, Hydrilla, Ceratophyllum, etc.
(3) Hypophthal michthys molitrix (Silver carp). A surface feeder on phytoplankton.
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iv. Stocking density

Generally fish production increases with the iasee in the number of fish
stocked per unit area to a maximum and then stitseasing. There is always an optimum
stocking rate in a particular situation, which givibe highest production and largest fish. Under
crowded condition at a higher stocking density fisay compete severely for food and thus
suffer stress due to aggressive interaction. Fishmeter stress eat less and grow slowly. By
increasing the stocking density beyond the optinmata the total demand for oxygen increases
with obvious dangers, but no increase of the tgitdtl of the fish is obtained. Stocking density
and stocking ratio of fishes should be on the bakithe quantity of water and thﬁunt of
oxygen production. The above six varieties of Inddad Chinese major carps s‘% e stocked

at a rate of 5000 fingerlings of 75-100 mm size/flae percentage of stocki the above
fishes can be as follows:
Catla and silver carp — 30 — 35 % x)
Rohu — 15-20 %
Mrigal and common carp — 45 % @ ‘)
Grass carp—5—10 % %
ratios are catla 6(30%)

In the 5 — species combination excluding grass carp, thien @(
: rohu 3(15%) : mrigal 5(25%) : common carp 4(20%i)v % (10%).

In a 4 — species combination excluding silver carp a , the optimal stocking ratios are
— catla 6(30%) : rohu 3 (15%) : mrigal 6(30%) : ra2@5(25%).

In a 3 — species combination excluding exotic carpspoiitenal ratios are — catla 4 (40%) : rohu
3 (30%) : mrigal 3 (30%).

An 8 — species combination is also possi @r comedssh culture, where milk fish and
fringe-lipped carps are included in the cultuéﬂysalong with Indian and Chinese major carps.
But the growth of the additions is not satisfactdrige milk fish is a brackish water fish. Usually
the stocking ratio is catla 2 : rohu. 2 @r al dommon carp 3 : silver carp 5 : grass carp 2 :
fringe-lipped carp 1 : milk fish 1.

Stocking ratio with three indi@’ and three iexcarps is as follows:

I ndigenous fish Exotic fishes
Catla | Rohu igal | Silver carpGrass carp Common carp
1 1 f{% 2 25 25
1 1 (Qu 3 15 25
1.5 3 1 3.5 1.5 2.5

%\e factors which are considered useful for pueposcomplete utilization of
natural plementary food and higher productigity given below:
ection of suitable combinations with respectfdod and feeding habits and their

Q)Ierance limit to various physicochemical and bgtal factors.

»* Stocking densities of fingerlings stocked per hectaea of the pond.

» Initial total weight of fingerlings being releasexdthe pond.

* Rate, kind and frequency of fertilization of pond.

* Rate, kind and frequency of artificial food beingpplied.

» The abiotic and biotic characteristics of the pond.

» Fish production including the gross weight of fisrvested per hectare area of the pond.

* The cost of production, based on expenditure irs@@and the net profit.
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2) Integrated fish farming
Integrated fish farming systems refer to the préida¢ integrated management and

comprehensive use of aquaculture, agriculture a@s$tbck, with an emphasis on aquaculture.
Asia has a long and rich history of integrated fiahming. Written records from the first and
second centuries B.C. documented the integraticagaétic plant cultivation and fish farming.
From the ninth century, records showed fish farmimghe paddy field. From the fourteenth to
sixteenth centuries, there were records of rotatidish and grass culture; and by the 1620s, the
mulberry-dike fishpond, the integration of fish almkstock farming and complex ﬂms of
multiple enterprises integrated with fish farmingre developed. Integrated fish ﬁg is the
methods by which fish is cultured along with padgiggery, poultry or any Ilves@k or flower
culture.

i. Principle of Integrated fish farming o
Integrated fish farming is based on the conce t@e is no waste’, and
waste is only a misplaced resource which can becawaluabl B%rial for another product
(FAO, 1977). In integrated farming, the basic piptes invol utilization of the synergetic
effects of inter-related farm activities and thegervation, )Xding the full utilization of farm
wastes. It is assumed that all the constltuents ef m would benefit from such a
combination. However, in most cases, the main heiney he fishes which utilises the animal
and agricultural wastes directly or indirectly As integrated farming involves the
recycling of wastes, it has been considered anand efficient means of environmental
management.

Integrated fish farming is @tem of producirglp in combination with other
agricultural/livestock farming operati nteracbund the fish pond. The farming sub-
systems e.g. fish, crop and livest are linkedetxh other in such a way that the
byproducts/wastes from one sug:})em become tl@hla inputs to another sub-system and
thus ensures total utilizatio and wateotegces of the farm resulting in maximum and
diversified farm output with iImum financial afabour costs.

Ina prop%s'h, crop and livestock integratedniag system, the possible inter
sub-system interactio - excreta and waste ffeen livestock sub-system act as manure
and feed for fish as s can be used as mdauzop land. By-product/wastes of crop can
be used as feed, re for the fish pond andeaisfée livestock. Nutrient rich bottom silt and
water of pond e a good source of fertilizensthe crop land. It thus appears that the
different su s in an integrated system areeficially inter-linked to each other in a
limited ar |m|2|ng the production costs besulting in a diversified outputs viz. fish,
meat , vegetables, fruits, fuel wood and foddhéch are the basic need of a farm family.

y cum fish farming

In areas where paddy fields remain water for 8 toonths in a year, paddy cum
fish culture can provide an additional supply ahficrop. The culture of fish in fields, which
remain flooded even after the paddy is harvestéghtalso serve as an off-shore occupation for
farmers. Rice fields which are water-logged for 88nths in a year, there is always small
population of fishes that gain access to such waliéris probably had given rise to the practice
of deliberate stocking of fishes and harvestinge Tlapping of prawns and fishes with the help
of ‘gamcha or dhoti’ in fallow paddy-fields has nesn age old practice in India.
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Objectives of Paddy-Field Aquaculture:

« Paddy-field aquaculture provides additional incaméhe farmers.

* In areas where rice and fish form the staple fopagdy-field aquaculture makes

available an essential diet for the people.

* As paddy and fish can be grown either simultangoaslalternately in the same water
mass, it requires very little extra input by way additional costs, particularly in

management and labour.

* It provides off-season employment to the farmesfanm labours.

* Combination of paddy and fish farming is mutualBnkficial. Fish cultivat@motes

better paddy production by way of exercising areaffre control on u

szuch a type of

allgw turbid water with

molluscs, noxious insects and their larval stages.

Fishes Suitable for Paddy-Cum-Fish Culture: All fishes are not suita

culture as paddy-fields provide special ecologmaiditions such as
high temperature.

Fishes having the following criteria are generally selected for p &?ﬁ
* Fishes that can adapt to shallow waters n

» Fishes that can tolerate high temperature

ed weeds,

vd

m-fish culture:

» Fishes that can thrive on low diss ygen cwhis the characteristic of

paddy-fields especially in tropical countries.

» Fishes that can tolerate fairly high turbidity.
* As the duration of culture is quite-short, fishleatthave high growth rate is to be

selected, so that it can re% rketable sizentitiese few months.
* Fishes that can live Jn ment and do not teneiscape from the cultivated

area.

Haplochromis mellandi (mo

eating fish),Lates calcarifer, Mugil parsia, Puntius sp.,

Fishes that a@ red in such waters in IndeaNugil sp., Mystus gulio,
I

Channa sp., prawns and wp . In India, limited experinaémtorks have shown the suitability

of Indian carps for such i rated farming.
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iii. Poultry cum fish farming
In this system fish farming is integrated with fioufarming where poultry

droppings or deep litter materials are utilizedfish as feed materials. In India, this system of
freshwater fish culture has assumed greater sogmiie in view of its potential role in recycling
of organic wastes and in integrated rural develagme
Advantages of fish cum poultry farming:

» save fertilizer cost

* save supplementary feed cost (account 60%)

« Chicken get its required quantity of water from fish pond Q

» from the same places at the same time chicken mggs, and the fish can duced
In poultry farming along with fish the following magement practices are follo

» Construction of poultry house

* Housing system of birds

» Selection of birds

+ Feeding %6 K
* Egg laying
* Health care @
1. Construction of Poultry House: A low cost house be constructed near the pond
embankment using locally available materials Iiiag@ood, etc.
2. Housing System: The poultry house can be constructed over the pormh the embankment
of pond. The height of the poultry house shoul 4 m at side well and 3.0-3.3m at the
centre to provide slope on the either side. Théimganaterials like tins, asbestos sheets, tiles or
thatches may be used for construction. The wi try house should not exceed 9 m to have
effective cross ventilation and length of s/ be as per the requirement. The droppings
of the birds fall on the floor from wher& endected and applied to the pond.
The birds are confined to the hou tirely, withaccess to the land outside. This housing
system is of two types, viz. B tt ry stem (Cagtesn) and deep litter system. The deep litter
system is preferred over the% ystem due tehiganorial value of the built up deep litter.
In this system, the poultry birds are kept in papgo 250 birds per pen on floor covered with
litter. For starting the de@er system, theofl of the pen is covered with dry organic material
The chopped straw, ves, hay, saw dust @ta.depth of about 6 inches. 1 sq. feet floor
space is required d. The dropping of thesiwhich fall on the litter gradually combine
with the litter m due to bacterial actionh&h the depth of litter becomes less, more
is added to maintain sufficient Hepin case the litter becomes damp
or lime is added to keep it dry.littee is regularly stirred for aeration. In about
, it becomes fully built up litter, vy very high manorial value. The shed should
cleaned, disinfected and rested befbicks are placed.
3 tion of Birds: The dual purpose bird for meat and egg are Vamaf@jamapriya or
Ku r and for egg purpose bird is white leghsuitable for this integration. About 500 to 600
birds are required for one hectare water spread. aibdout eight week old chicks, after
vaccination against viral diseases and providintgeioinecessary prophylactic measures as a
safeguard against epidemics are kept in poultrngbomear the pond.
4. Feeding: Grower mash is provided to the farmed birds dutiregage of 9-20 weeks @ 50-70
gm/bird/ day. Whereas, a layer mash is providedht® birds above 20 weeks @ 80-120
gm/bird/day. The feed is provided to the birds eed hoppers to avoid wastage. An ample
supply of water is made available to all the biadsall the time. Egg-type birds are fed with
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starter 0-8 weeks, grower 8-20 weeks and brooas 20 weeks onwards, while broilers are fed
0-4 weeks with starter and 4-6 weeks with finisieed.

5. Egg Laying: Each pen of laying birds is provided with one rest5-6 birds. Egg production
commences at the age of 22 weeks and then gradigtline. The Vanaraja and Gramapriya
and Kuroiler lay from 140-160 eggs and white legnHays egg 240- 300 per year. After the age
of 18 month birds are disposed.

6. Health Care: The poultry house and equipment must be disinfleatdeast 30 days prlor to
bringing in the new flock. The birds are to be vaated against diseases like i
bronchitis infected laryngo trancheitis, Marak'sedises, Ranikhet diseases, fowl p
appropriate age. Some of the bacterial diseaseSalmonellosis, Coryza, fowl ¢
be kept under control by maintenance of properdmjigiconditions. Broad spe antibiotics
may be added to the water in case the infectionil. In severe cases, veterinary expert should
be consulted. The fully built up deep litter remdveom poultry pens is stored’in suitable place
and supplied to the pond @ 50 kg/ha/day every mgrafter sunrise. The application of this is
deferred on the days when algal bloom appearsipond. i& ¢

, efc. can

Production: Fertilization with poultry manure results in a gue f 3000-4000 kg fish,
60,000-100,000 eggs and over 3,500 kg meat/ yeabeabtained a hectare of pond area
in one year. A fish production of 10 tonne/ha cob&jo% y culturing tilapia, common
carp and murrels with a stocking density of 20,0ﬁgerlim and chick density of 4,000/ha.
No chemical fertilizers or supplemental feeds ' at any stage.

iv. Cattle cum fish farming
Fish farming by using cattle @re has long h@awticed in our country.The
cow excreta is most abundant in terms of Ityoaind a healthy cow may excrete over 4000-
5000kg dung and 3500-4000 litre unne@n anbasis.
« This promotes the fish-cum-c integration a;md common model of integration.

« Cattle farming can save rtlllzers cut doeh feeds and increase the income
from milk.

« The fish farmer not arns money but also agpply fish, milk and beef to the
market.

Pond management prac

draine e pond.
« The cow'dung promotes the growth of plankton, wiéchsed as food for fish.
Cattle }*& dry practices
Q cow sheds can be constructed on the embankietits fish farm or near the fish
arm

The locally available material can be used to coosthe cow shed. The floor should be
cemented.

« The outlet of the shed is connected to the porttha@bthe wastes can be drained into the
pond.

- Cultivable varieties of cows are black and whiteln Shorthorn (beef), Simmental
(milk and beef), Hereford (beef), Charolai (bed@rsey (milk and beef) and Qincuan
draft (beef).
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