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!Fish farmors in West Beng;'-Jltool< up compos Lb e ftish cu.ltur o at
91 centr~s in various districts of the State and aCh!evad an averago
production of 4,372 kg of fish par hoctaru por annum~ Wost Bengal
is on tho vorge of totel transformation in frDshwate~ fish culturo
aoctor, capablu of yiolding nn ostimatud untQPpcd Yi~ld rosotvoir
of 0.77 million tonnes. rho indox of un tappo d yield' r090r\l01r from
freshwater fish culturo sourcos alonu is ostimated at 4.4, indi-
cating that tho averago tr~ditional fish productivity can bo raisad
by about 450% thruugh adoption of thu now tGchnolugy dovolopod Qt
the Centrnl Inlnnd Fishurios Roseorch Institute. An avorage grass
profit of about Rs. 16,500 p8~ hGctot'o 0f culturable water area has
beon shown poss i bLo at cur ron t prLc o s tructu re from fish cu l turo
ponds employing the now technology. Tho hazards that stand in tho
way of succossful Implomuntntiun cif improvod technology in fresh-
water culturo fishoriss arc discussed.
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POTENTIALS AND PROBLEMS OF COMPOSITE FISH CULTURE TECHNOLOGY IN
WEST BENGAL

by
S.M. Mur9hed, S.N. Ray, D. Chakraborty, M.Ranadhir & V.G.Jhingran

1 Introduction

~ Perhaps th8 moot outstanding ovent in the annals of Fresh-
'j water Aquaculturo in India is the ovo Lu tLon of tho multispeciea
'fish culture technology that has como to be known popularly as

"Compos! te Fish Cul ture". This technology, evolved after wall
over a decade Qf sustained resGarch efforts by a group of scien-
tists of the Contral Inland FishGris9 Ros9crch Instituto has
revolutionizod tho fish farm productivity and enabled the attain-
ment of extraordinarily high productiun rates of about 9,400 kg!
ha/annum in soma of the experimental ponds at Cutto6k. It has got

~the potential of forming a major aquaculturo system in the fr8sh-
~we.ters of the country, capable of substantially narrowing the

country's protein gap_

Composito fish culture has a koy role to play in changing
the structure of entire rural odonumy by providing additional
Job opportunities and generating additional purchasing power to
the fisherman communities. As per tho 2vailablo ostimates, out
of 16 lakh hectaros of froshwator tonks and ponds in the country,
6.4 lakh hoctares ore prosontly undur traditional fish culture.

iTh~ estimated natiunel averagu annual production of fish from thOSe
;water bodies is 600 kg/ha/annum. St:lte-wiso cLassLficotion of
existing waterbodios in regarp to size, water quality, 90il condi-

·tions and othor ecological factors, which arc suitable for adoption
~Df difforent culturesystoms arc not availablo in ordor to framo
,any national projections or laying prioritios. The absence of
:statistical infurmation on a country-wido basis in rogard to tho
'.factors mGntioned above hos put the planners and administrators
in a-difficult position to prucess notional fisheries developmental

'plans and to mako any detailod projections of total input require-
ments otc. for optimum utiliZation nf water aroas for difforont
culture systems. EVidently, tho tochnol~gy of compo3ite fish
culture has got some technical constraints in rogards to size and
water quality and is best· applicable to water spread arcas ranging
from U:1 ho to about 2.5 ha, and having a depth idually of about
2 m.
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Studies pertaining to quantitative assessmonts of various
issues arising out of 0 technological chango in freshwater aquo-
cultural oporations un output, employment and other functional
income distribution ara of utmost importance at present and it
is time for the oconomists to step in this dir8ction to mako a
beginning.

2 Materials and methods

Culture of Indian major carps has bOBn an ago old practice
in West Bengal. Though Indiats aV8rage production from th8
traditional sources of fish culture, which is termed in thi~
paper as old technology, is ua tLrna t.e d "It 600 kg/ho/annum, in
West e~ngalJ avorage fish production from freshwater culture
sources has b~an estimated at B highor rnto ccmpared to other
States because of its stronger aquaculturo base and constant
improvements boing made in ~18 old technology itself. Movoover,
the eagerness on the partDff1sh culturists to augmont yields ?s
a result of very attractivo local market ratos h~s significantly
contributed to a higher level of State avoragG. These factors
havG given a special status tu freshwat8r fish culture in Wost
8engal and efforts are continuuusly boing mode by fish farmors
themselves to make improvements in the old technology itself.
As a !'9sult .of the shifts in tho old tachno Lcqy , tho avarequ
fish producticn from froshwater culturo sourcos in Wost Bengal
through traditional teChnologies has b88n estimated nt 1000 kg/
ha/annum. No systematic sampling survoys wore undertaken to
estimate the 'dda t:rict-wis8 ave raqe produc t.Lune, Saha also
I:")stimatedthe rate uf annue I production from tank fisheries in
West Banqa L at 450 kg· per acre p8!, annum, which is about 11)00 1<.9/
ha/annum. A pilot sur voy on tho basis of' a circular systematic
sampling was undertaken under ~ reSoarch project at tho C8ntral
Inland fiehsries Research Institute, with thomain objectiv~ of
knowing ~a uconomic impact of improved technology in the vicinity
of operational rosearch cun t i-e s , whurein da t a Ln rogard to old :::
fish culture production systems W8ro colluctod from 68 surveyed
semp Lad ponds, the average uf which is at 1113 kg/hn/annum.

In this paper, an attempt has b8sn m~do to focus th8
untapped yiold reservoir from tho existing freshWater culturable
water bodies~ from diffor~nt districts in Wost Bengal. As

/
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district~wiso data from difforent St~t8S arc not readily available
as regards to yield from improved tochnology, ~o estimation of
untapped yiold reservoir could not bo attempted on a country-wide
basis. Wost Bengal is perhaps the first Statol where improved
technology is on the verge of transfor to the farmers· ponds, whoro
fish revolution will start from, just like green revolution from
Punjab, to the rust of the country.

.. Tho Wost 8engal State Fishuries Directorate, in purnuanco
of its offorts to disseminate composite fish culture technology and
thereby to augment 10C81 fish suppli~s in the State, set up 98
demonstration centres in private formors ponds scattered all OVGr tho
State, of Which results from 91 cuntros havo buen obtained. Avorage
expendituro on inputs is Ra. 11,445/hJ of which Rs. 9.000 wos
subsidized by tho State Gnvcrn~cnt. Theso d~monstration centres wore
actually managod by the farmers themsolves, only th8 tochnical
know-how of the neW technology 1"38 made k nouin to them by the
Departmont. Tho data pertaining to th~sG demonstration cantres,
au pp Ld ad by tho State Governmunt f orm od th 0 basis fur analysis in
section 3,•.

The Central Inland fisherios Rosoarch Instituto hos boon
conducting its Qxporimontal work on composito fish culturo
technology, at Cuttack and also involved in tho coordinated rGsoarch
projects in collaboration with six Stot6 Governments, and with
International Oavelopment Research Contra of Canoda in two Statos,
tho results of which have b80n summarizod in Table I. The results
that have beon obtained in tho coordinated project contres are
highly encouraging, in thatthrllugh suitablo species combination
tailored to make USD of all th~ ~vai13hlc ecological nichus in the
pond aco-systom, fish yields ranging from 3-6.5 t/ha/yr uore
generally ob baLned , Productions oven :.JS high as 7,284 kg/hale months
and 5,890 kg/ha/6 months hav o been ob t ai.n ed at some of thes o c oordi,»
noted project centres.

A measure' of tho size of the untapped yiold ros ervo Lr is
provided by the difforenco botweon tho ~verage yield obt~inod
in well-managed demonstration ponds culturod in fBrmsrsi ponds and
tho average of tho area. Composito fish cul turo, tho now tcchno Loqy
consisting of several integrated p~ocosscs is quite distinct frum
old sot of aquacultural practicos. Tho noW technology is in the
process of adoption stwQo and it is felt th~t by the time anothor
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• 1000 dem~nstrations are brought to light, it will have a firm footing
lf in this State. The district-wise 3\JSI'Gge y Lo Ld obtained from these
I 91 fish ponds hos besn takon ss the on8 representing cow technology
~ and 1000 kg/ha./yr has b cen takon as the average of the area from
~ traditional fish culture r ep r-esant Lnq old technology. The difference

in the yield of what would have bDon obtained through adoption of newf technology and what Ls pr esant Ly obtainud lIiithout a technical chanqe~r is tho potential of untapped yiold resorvoir. This is best indicatod'.~ by a ratio of the 0vursg8 of demonstrations of new technology by thei ave raqo of the ar aa representing old t ucltno Loqy ,
s
1
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~ 3
t
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Untoppod yield reservoir

The indices of untapped yield reservoir and quantum of .
untapped yield in differont districts of Wost 80ngal from sources of

~\ froshwater aquaculture ore presentod in Table 11. The total unt appod
fyield reservoir is estimated 0.77 million tonnes, if the existing
~
i cultivable water areas are fully brought under improved technology.
I The index of untapped yiold roservoir in West 8eng~1 from froshwator
~ fish culturo sources varied from 3.7 t.o 5.3. avarago being 4.4. This
, indicates the potentiality of raisin~ traditional productivity by
tat loos t 4 times •
•~:,
t

.~
~

L. Table .i1:J
i Burdwan, Midnapore~ Birbhumt Hooghly and 24 Parganas offer
tunique opportunities for immediato adopti~n of th~ improvDdt technology. Among the 9~ domcnstration con t z-aa in the farmers'
~.fields, the production ratm in 62.6% fa:C'ms wore in botwoen J~OOO-
~ 1:;,000kg/ha/annum. Only in about 1••1% of demonstration centres, low
~ y lGlds 0 f below 2,000 kg/ha/annum W(3rCf obtained, the causes of which
~may be attributable to random fluctuations (Appondix-1). Among them.
~ 15.4% of farms obtainod yield rates of 5,000-6.000 kg/ho/annum and
~9.9% obtained more than 6,000 kgfhn/annum. The high pSI'C8ntage of
~87.9 fish farmers obtaining more th~n 3,000 kg/ha/annum coupl~d with
~a rate of Rs. 16,528 gross profit at a salo price of about Rs.6.40
•par kg, ::;pvoals the status of composite fish cu Lcur o comparod to an
1av e raqu n'at return of Rs. 2,323 ob toLne d by private food fish f'a rms
Ithrough tTadi~ional aqu3culture (Ranadhir, 1976) ••
~
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4 Economic factors

An attempt has also beGn mnd8 to 8stimate the district-wiso
e oats."i;' all th e frssh\lJa Gel'S that are pr as ont Iy under carp cu Lt ur o
are brought undor improved technology ( Tab La lII).

L Tablet. 111_::7
.• An ostimat~ of 257 crores of rup80s ora involved for additional

inputs that are requirod for a completo transformation rBplacing old
tochnology ~ Those additional ir.\IGS tmonts will genorate a direct
employment potential to about O~3 million p~oplB by way or watch and
ward, skilled fisherman and through fish markoting~ This Bsti~ate
is based on the assumption that one hoctors of wetsr area that is
brought under improved teChnology will provide Job opportunities to
ona skilled fish~rmen, who is also to ho- ongagod to look aftar the
watch and ward duties and marketing of 11 tohnes of additional fish
1»111 provide employmr:mt fer ono mo 1'<1 pe recn, Added to this, addi-
tional employment will also be guneratod in socondary, tartiary
sectors as a result of in'eft-easeddemo nd for inputs such as f'Lah eecd ,
foods and fertilizers and also through construction works that will
have to be un dertak an for' farm r:;aintenance at tho beginning and
during the course of culture period~ It is estimated that every
additional exponditu~D of about Rs. 89GOO willprQVida Job opportunity
to onu.person through adoptionofcomposito fish culture tethnology.

e

TheSt~tD level ove~ag8 incomo of RSa 27,973 from sale proceeds
or'fiBh 1n on8 hoctaro of culturable w~tor ar~o is highly attractive
as far os water/lZlnd us o is oonc e r-ncu, In s ome districts like Hon qh.ly ,
the lovel of aJtlragQ inO:om81?vcn w~ n t up to Rs, 43,307. Except in "
one district, the eale proc0eds in all exceodad Rs.20.000 por hoctaro
of culturablu wator araa~ Tho averago cost of produc~ion per kg of
fish is Rs. 2.62 and in no case did it oxco3d Rs. 3.50. The overage
sale prico is Rs. ba39 par kg. For 8v8ry rupee of cash variable"
oxpensG, tho anticipatod gross profit is RB. 1.44, accounting to a
rats.of 144% 9rosS profitabilit~*

5 Constraints

Inepi to of th 0 omergenc a nf an improvod technology, willingnoss
on the part of the b ank s to f'Lne nc s tho culture oporations and
publicity being made through news modia, popular talks, oxhibitions,
demonstration programmes, film shoWS, oxtonsion pamphlets, fish
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farmers' days atc., a questiun will naturally arise a9 to why fish
farmers aro tardy in complotGly or ~von partially adopting tho
improved technology. The roasons perhaps might bo that eithur the
fish farmers wore not fully convinced of the officacy of the tce~-
nology itself or serious constreints and hazards stand in tho way of
its adoption roplacing the existing sot of fish culture practices.
It would bo of great valuo to d8ciphGr thu constraints responsible
for this gap and to suggost practical rO~8dial meaSuros to remove the
hurdles coming in their way of successful management of composite
fish c ul, ture opo rat.Lons, Th8 c.onstro.ints that are responsiblo for
the gap between potential yield at curront lovels of tochnology.~nd the
actual yield could bo attributable to many factors like inadequate
rosour6as, insufficient oxtonsion and managorial inability to copa
up with the technology. As far the constr~ints in composite fish
culture are concerned, these can be groupod into four viz.t (i)
biological and environmental hazards, (il) manngornont pr;;'blems,
(iii) financial requiroments, and (iv) lack of adequate extunsion
agencies and training facilities.

5.1 Biological and onvironmental hazards

(a) Tho improved tochnology onvisagoscomploto romoval of
weeds, predatory fishos, insects and animals like frogs and water
.enakes from the pond environment. Thnuqh initially, the unwan ted
animals can bo eradicated through application of biocido8, thore will
be no guarantee that theso will not roappear posing a biological
hazard in the way of successful operation of composite fish culture.

(b) Over crowding, lack of food and pobr water condition m~y
result in the spread of fish par asI tDS and dd soas oe , causing consi-
derable loss to the cultivated fish stocks. In caSS of occurronco of
fungal infections liko gill rot, bacterial infections like fin and
tail rot, drops~, riya diseases and protozoan CQusud disoases. th~r8
is very chance of whole,fish crop boing lost unloss the infected
fish are treated or dostroyod and other fishes·sogregated into other
ponds. If fish diseases arc not chockod in timo, they start 100sing
weight and may ultimatoly succumb. Th~ foar psychosis uf possible
occurrence of fish diss8sus among fish farmurs couplod with lack of 0
'fish hospitals' as aru available in other Boctors like votorinary,
is an important constraint for tho spr8ad of cumposite fish culture.
Some sort of insuranco'of the fish crnp will pa~~ thg way· for
sproading the high yielding technology. .

(c) One of the serious biGlogical problems in fish culturo
is in rogard to algal blooms occurring in the ponds, which croata
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supersaturation in oxygen levels during day and oxygen depletion
during night, at times leading to moss mortality. In cases of oxygen
dspletion,fishes get distressed in the early hours of the morning when
oxygen content touches its lowest and start surfacing to gulp air and,
if suitable remedial measures are not taken in time, the fishes dio.

5.2 Management problems
(a) Poaching of fish and/or wilful destruction of fish crops

by poisoning due to enemity or joalousy or take revonge are important
law and order probloms for serious considoration. In States, whore
fish price is high, poaching on an organised scale has become a serious
80cial problem standing in the way of capitol investiment being flown
in fish culture for intensive aquacultural operations.

(b) About fifty por cent of high yiolds in composite fish
culture are cuntributed by the introduction of silver carp and grass
carp, the stocking material of Which is not easily available to the fish
farmera, particularly in remote villages. The fish seed trado of
Indian major corps has well developed in private sector and efforts
should be modo to further develop, the SBod trade of silver carp and
grass carp.

(c) "Fish farmers, by and large, do not have ponds of th~ir
own and depend upon ponds taken un loase, which is aormally of a very
ahort duratiori with no security of getting the same renewed during
th~ subsequent years. Moreover, the ~attern of ownership and control r
of ponds rosting with multiple agencies and short term leasing policies
have stood in the way of long-term dovelopmental efforts by the
entl'epreneurs.

(d) Organised arrangements for storage and marketing of t~o
aquaculturo produce are necessary in the interior areaS so as to "

e protect the fish farmars from exploitation by the middlemen traders.

5.3 Financial requirements
Composite fish culture involvos an expenditure of Rs.10,000 to

Ra. 15,000 por hectare per annum on various inputs. As fish farmars
ara generally poor and henco not in a po~ition to invest the amountn
needed, financial resources h~ve become a major constraint in changing
over to composite fish cultur~ technulogy. Though the ~gricultural
Refinance Corporation and saveral leading banking institutions aro
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willing to finonco, they ara unable to ontoI' the field in a big way as
the nocessary climate, lack of propur organisational sot up and lack of
enthusiasm from the baso level. Gonornlly the institutional financier
will look for an affoctivo organisation, a compact area of operation,
intograted activities undwr technical guidance. propor managoment of
supervision of activities and an affectivo system of marketing and
recovery of duos. A reliable gurant8G for the repayment of loans t8kon
by the fish fnrmeI's from thu financing institutions is also required.
This is not casily available to tho puor fish farmers. Thus, the
Lne dn qj ate financing capacity of fishfarmors has been a sorious
bottle-nock to a change ovor to any new tochnology involving Costly
inputs. Many mOrD fish farmers should be brought under tho umbrella of
fish farmers' devolopment agoncios to whom the commercial banks have
aqroed to providothu nocossary financos.

5.4 Extension ~ap
For trDn~mission of any technulogy from the laboratory to the .

farmors' fiolds, an effoctive extonsion agoncy is of utmost importance.
8u8idas fisheries 8xtonsiorr units boing attached to the research
institutes, fisherios DxtLnsion wings ara aJso operating in the states.
~lO fishery 8xtonsiun sorvices requiro strengthoning by way of
additional man-powor suitably train8d in improved fish culture
technology and regular provision of additional publicity material.
Addnd to this,' the oxtans Lon officers require advanced training in
aquacu Lbur o ex tens Lon, The oxtension training cont ru of the Central
Government at Hydarabad and the extension cell at the Central Inland
Fishorios ~esoarch Instltute nreinndoquate to'copa with the antici-
patod magnitudo of the workload.

Absence of off8Ctivo oxtension mechanism at present at village
lovol for the transmission of knou.l.odq o on improvod technology to the
fiold is a groat handicap. The improved teChnology consi~ts or severaL
activities such as aquisitiun of suitablo wator a~ea for culture,
preparation of ponds, jUdicious stocking with suitable species
combination, caro of tho crop and timely exploitation. Maximum yiold
will be obtainod only whon th~so activitios arc propwrly combined.
The timing of opuratiunscan mako all the differenco batwDen success
dnd failuro. At prosent, interost in fish culture is not doep enough
to attract .spontancoue response towards t.he improved tochnology and·
so, offorts should be mado by the oxtension a~encio9 to atop up and
croate -errthus Lcm in this di rcc tLcn , The achievements in agricultural
crops have becomo· possible bocause-of affoctive extension services at
the village.lovol~
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Tho oxtension wing at the tentral Inland Fisherios Rosoar~~
Institute has already porformed 30 domonstration programmes at Mirhati,
Nilgunj. and Khar dah dur lng 1973-77 showing di fforant stages of compos! to
fish culture. About 2,200 fish fRrmars attonded the domonstrations at
those c8nt~es. In the operational research projocts, the teChnology of
composite fish culturo was demonstrated in Krishnagor, Sarpadihi,
Babpur and Gosaba villages. tn addition to these demonstrations, fivo
fish farmars days were organisod whoro the probloms of cumposite fish
culture wore discussod. 16.62 lakh of Indian maj6r carp spawn and
1.56 lakh of common carp ~oed wero producod by tho extension unit and
handed oVer to tho farmors. Also, 29 oxhibitions were organised
displaying pastors depicting the vnrious compononts of improved fish
culture technology. Advisory sorvices ware provided to 700 fish farmars
who visitod this Instituto regularly. Eig~toxtBneion pamphlets havo
buon published, 90~8 of thom in 8enga11. Film shows were arrangod.
The enthusiasm shown by the fish farmers visitin~ the extnnsi6n cell
of this'Tnstituto has s t ranq t honud tb o boliof that tho technoiogy of
composite fish culture is basically acceptablo and what is lacking is
an effective oxtansi'o'r)'Organisatiun at St.a to level, dedicated to

.c r eet Lnq an eua rn aas of Lrrt ens lvo f roa hWCl tar aquacu L tu re in th 0

interior of the Stato in rural Bongal.

Economic evaluation of now and traditional t.echnologius h~s
cloorlyast~blished tho supremacy of compos Lt.o fish culturo o porati.cna
oi thar i-fl ter.ms of yiold er in terms of ac on om.Lc returns. The f ie-h
farmers may face in the. ini tin 1 staqo s some operational di fficul ties
whon ,arious ingredionts arc Ln t r-oduco'dto thorn. Those may be overcome
with the experience gainod by thom year aftor yoar. As financu is
identified as a major constraint ospocially for marginal fp~mors in
ox tending the now technology, commorcial banks will havo to come to
their roscue initially with liberalized lending policios, sanctioning
a minimum.amount of Ra. 10,000 por ha. As fish cultural oporntions
are progrossing year aftor yoar, the farmer may himself.be in. a
position to plough back his cwn profits in further aquaculturo
op~ration. Tutel transfor~ation of all existing watorbcdies at a time
is perhaps not possiblo becauso of involvoment of huge a~ou~ts of
money which banks may not be willing to float and so devolopmont of
fishory rosources in a phasod manner may be thought of, 90y by
bringing 1f11. of additional wators uvory yo ar to the. fold of_c;.;pmposito
fish culbure which m~y comn\eto thQ task of fish rovolution in West
Bonga1 in not too distant a future.

6 Discuss Jnn
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Tabls -! s fish yield in composite fish culture
technology from different parts ef India
(source : First 1J8 case studies of
composite fish culture in India, CIrRI
Builetin No. 23)~ .... ...

----_. . ---------- .... ---.--.--- .•.-~..... -.,..~-- .. ----
Number IArea Actual Fish yield tish yield
of case cover- fish}, ield per ha per ha per
studies ed in obtained (simple annum (weigh-

ha in kg. average in ted average
. i kg.t_ in ku, ..,.;.._

State &:
Di.strict

I Ori8sa
Cut tack
Ganjam
Pur!

" SLlb,..total

I I li!es.t 800gal

Nadia
24-'Parganas
Malda
Sub-total

I II ASSam

Kamrup
Sub-total

IV Haryani\.
Kernal
Sub..•total

V Utter Prade%h
Jaunpur
Sub-total

•• VI Tamilnadu
Coimbatore
Sub-to tal

11
14
.28

14
. 25

15
54

13
13

15
15

3 1.05 9514.63

16671.46
11235.00
37421.89

27548.10
15015.30

6674.57
49237 ••97

2910.25
2910.25

36lJ4.41
3644.41

7501.8~j
7501.[J5

3837.60
3837560

9061.55 9741 ••16

- I

5.33
4.68

11.06

7.39.
4.95
4.57

16.91

3 0.90
0.90

6
6

0.82
0.82

2.17
2.17

1.50
1.50

3127.87
2400.81
3383.53

3127.87
2400.81
3407.21

3727.75
3033.39
1460.51

2911.76

3578.64
3661.30
2491.63

3566.61

3233.61
3233.61

3233.61
3233.61

4444.40
4444.'~O

7999.92
7999.92

3457.07
3457.07

3301.01
3381.01

2558.40
2558.40

2960 ••07
2960.07

Contd.oo



Contd. I. Table I

1 2 :5 4 5 6

VI I Andhra Pradesb

Karnool 4 0.65 1231.1)5 1893.92 2217.78
West Godavari 4 0.72 1875.15 2604.38 2604.38
Sub-total e 1.37 3106.20 2267.29 2445.50

. VI II Maharashtrg

Poona 10 3.10 10440.00 3367.74 4950.58
Sub-total 10 3.10 10440.00 3367.74 4950.58

IX Pondicbet'ry

Pondicherry 1 0.30 170.00 566.60 1133.20
Sub-total 1 0.30 170.00 566.60 . 113~h 20
TOTAL 138 38.13 118270.17 3101.76 3591.84

o



Name of
District

NUo.lber of
demonstra-
tiGn centres

Untapped yield reservoir from fresh\:Jatsi.' aqus cut t ur e in different districts
of West Bengal (Source: West Bengal Fisheries Directorate and Dr. K.C.
5eha's bock en "Fisheries of West Bengal" ).

Water area
of d amorr s>
t r a t d qn
centres in

ha

-...,,---- --
Total pro-
ductiun of
fish in kg.

Production
of fish per
ha in kg
(apprcxir.;c:ted
to nearest kg)

Average
of the
area
~er ha
in kg.

___ 2 -_-_-'=}:.-~_, - --4.. __ '_'_:-_- 5--'_" _ 6

o cch Behar
3!' jeeling
al p a i qur L
ss t Dina jpore
sLda
Jrshidabad
irbb urn
ad La
~-Par9an3S
lwrah
lCghly
Jrdwen
snk ur a
.dnapo r e
rr u.Lf a

lTAL

3

2

4
5
9

16
1
5

12
4

12
4

91

1.50

1. DJ
2.24
4.63
1.93
2.50
3.77
7.87
0.50
2.51
5.51
1.71
5.49
2.00

43.16

6149.5

4600.0
9220.0

22436.5
7065.0

11054.0
16053.4
35609.6
1700.0

13381.5
24881.2
6ti59.1

21864.3
8038.3

188712.4

Untapp-
ed yield
per ha

in kg.

7 8_...---_.- --- ..--
4100

4600
4116
4846
3661
4422
4258
4525
3400
5331
4516
389~
3983
4019

4372

1000

1000
1000
1000
1000
1000
1000
1000
1000
1000
1000
1000
1000
1000

1000

3100

3600
3116
3846
2661
3422
3258
3525
2400
4331
3516
2894
2983
3019

3372

Total
cultu-
rable
uater
area
in ha~9--~··10·-~----~1~1--------

Indice. of
untapped

yield reservoir

Total
unta-
pped
y+ald

~n
tcnn e s

951
13718

6394
12380
30460

3121
22063

8174
19772
40775
30573
44762

N.A
233143

3423.6
42745.3
24591.3
32943.2

104234.1
10168.2
77772.1
19617.6
85632.5

143364.9
88479.3

133525.0

'66496.1

4.1

4.6
4.1
4.8
3.7
4.4
4.3
4.5
3.4
5.3
4.5
3.9
4.0
4.0



Table - III

IncO~G, expenditure and other ~elatad details in c2mposite fish cultu~e technology from
:~lt~rabl€ freshwaters in WEst Bengal. (Source: West Bengal Fisheries Directorate)

~-.
Nar;le of I Expen:::1it ur e 0'" In:o:ne from Gross Estimeted Direct: additional Co st of Sale price per,Distri.c.t ! in:,uts per ha sale procEIi pro fit ~xp2nQiture crap l oyment pro t ential p r o duc- Kg of fish at

(in rupe:es) :::le pe!."'ha pe!."'ha • p <>11 WElt- y,tch ]rketing I t Lan site in rupeesj
1.,

in rupees I in ers aLe ~arj, (in thou- pEr ~ ( ao nr o x Lm a t s d
rupees brought un- netting sand) in to nearest

I deI' impro- etc. (in rupees paiss)
I ved techno- thousand

I logy ( in

I million
! I r upe c s )
;

Cooch Beha", 11,800 24-,598 12;798 N.A. 2.89 6.00
Darjealing
Jalpaiguri 11,800 27,600 15,80G 11.2 1.0 0.3 2.57 6.00
West Dinajpc!'o 10.535 24,696 14,161 144.5 13.7 3.B 2.56 6,00
Malda 11,524 24,793 13,269 73 .•6 6.4 2.2 2.38 5. 11
Murshidabad 11 ,822 21,969 10,"147 146.4 12.4 3.0 3.23 6.0~
8irbhum 11,323 27,238 15.915 345.0 30.5 9.5 2.56 6.16
Nadia 11 ,377 26,489 15,112 35.5 3.1 0.9 2.67 6.22
24-Parganas 11 ,798 29,475 17,677 260.3 22.1 7.1 2.60 6.51
Howrah 11,800 17,000 5,200 96.5 8.2 0.7 3.47 5~OO
Hooghly 11 ,401 43,307 31 ,906 225.4 19.8 7.8 2.14 8.12
Burdltlan 10,700 29,777 19,077 436.3 40.8 13.0 2.37 6.59
Bankura 12,275 28,601 23t300 375.3 30.6 B.O 3.15 7.34
Midnapare 11.402 25,497 14,095 510.4 44.8 12.1 J 2,86 6.40
Purulia 11,800 30,270 18,470 N. A. 2.92 7.53
TOTAL 11,445 27,973 16,528 2570.4 233.4 68.4 2.62 6.39



APP,ENDIX-I

_._Actual·.yi~ld ach Lsv a d in 91 demon st rat Lo n centres laid out in
farmer~ ponds: (Sourca State Fisheriea Directorate)

S1. No. Name of District Name of the Water area
block in ha.

Actual quan-
tity of fish
produced in~.

Quantity of
yield per
ha in 141.

1 62 3 4 5

1
2
3
4
5
6
7

8
9

10
11
12
13
14
15

16
'j "i

18
19
20
21
22
23
24
25
26
27
2B
29
30
31

Cooch Bohar
11

11

Coach Bohar
Dinhata-!
Dinhata-II
Alipurduar
Jalpaiguri
English Bazar
Har Le chandr e-«
~ur •
Old Malda
Ratua-I
K ,,1iachak-I
Ehanche l.e-I
Gazo10
Habibpur
Chanchal-II
Hat'ischandra-
pur-I!
Burlien
Khorgran
Bh a r abpu r
Kandi
Kr Lchnaqen ] .
Tehatta-l
Kr ishnagar-I
Nakashipara
Nabadwip
Karimpur
Ch apr a .
Ranaghat-I
Rana:gha-t.-II
Bolpur
Murat'ai-I
Bubrajpur

Jalpeiguri.,
Malds

"
••
11

tI

11

"11

"
"

Murshidabad
11

"11

Nadia
11

"11

11

11

11

11

11

Birbhum
"••

0.50
0.50
0.50
0.50
0~50
0.50

0.52
0.50
De13
0.40
0.40
0,,48
0.80
0••40

0 ••.50
0;43
0.50
0.50
0.50
0.45
0.50
0.52
0.30
0.30
0.50
0.50
0.30
0.40
0.50
0.50
0.50

2000
2150
2000
2400
2200
2000

3200
2867

Nil
2273
2762
1514
4305
1777

2740
1695
1816
1730
1824
1922
2038
2015
1530
1204
2348
1610
1292
2095
2075
2391
2554

4000
4300
4000
4800
4400
4000

6154
5734

Nil
5682
6905
3154
5381
4442

5480
3942
3622
3460
3648
4271
4076
3875
5100
4013
4696
3220
4307
5238
4150
4782
5108
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1 2 :3 4 5 6

32 81rbhum Nanoor 0,,50 224'6 4492
~33 " 5ainthia 0.50 '1788 3576
34 24-Parganaa Basenti O.~O 1800 3600
35 It Bh anqo r e=-I 0.50 2760 5520
35 It °Joynagar-I 0.50 2906 5812
37 " 8 ar ui pu r 0.50 1721 3442
38 11 SonarpUI' 0.43 1723 4007
39 It Jadavpur-

Bohala 0.67 4120 61 ~9
40 " Budge-Budge 0.47 2556 5438
41 " Rajarhat 0•.50 1938 3876
42 It Habra-I 0.50 2854 5708
43 •• Habra-II 0.50 1985 3970
44 11 Gaighnta 0.57 3350 5877
t~5 tI Oeg~nga 0.50 1825 3650
q.r-j " Bongeon 0.46 1676 3643
vt fI Rarasat-I 0,,50 2601 5202
lll1 " Arndanga 0.27 735 2722
q9 It 8agda 0.50 1060 2120
~IO Howrah OomJur. 0 •• EiO 1700 3400
::1 Hooghly Chinsura Mojrn 0.50 3014 6028
52 " Slngur O~ 4t~ 2199 4990
;')3 I1 KhEln;:!kul-II 0.50 2194 4388
L;! 11 Tar ak e suran 0.60 2829 4715
S5 " Dh an Lakh al.L 0.•47 3146 6694
Sl~ 8urdw8n Katwso-! O~57 2465 4325....,
'17 11 Ko Lna-T O~48 N. A. N. A.
58 11 Manteswar 0.47 2100 4468
59 11 Purbosthali-l 0.50 1057 2114
50 11 Momari-II 0~46 1805 3924
61 It Galsi-! 0••21 630 3000
62 11 Gals -!I 0.35 1706 4814
63 " Ausgrom-I 0.50 1215 2430
64 11 Raina-! 0.20 986 4930
65 tI Ketugram-r 0.50 1716 3432
66 11 Jamolpur 0.46 3714 8074
67 It 8urdwan 0.45 2367 5260
68 Bankura Simlapol 0.38 1553 4087



3

1 2 3 4 5 6

69 Bankura Sonr.;mukbi 0••50 1700 3400
70 It Onds " . 0.37 '110 3000~ . "~ ...

71 11 Kotulpur 0.46 2297 4993
72 Mldnapur Sabang 0.40 2500 6250
73 •• Kharagpur 0.35 2277 6505
74 It NAl'eyangar 0~40 2731 6827
75 " Tamluk-I O~50 2100 4200
76 11 Eg1's 0.50 1920 3840
77 " Contai-I 0.44 2128 4836
78 It Contai-II 0.42 1560 3714
79 11 Centai;"III 0.53 1137 2145
80 " Ramnagar-I 0.50 1656 3312
81 " Mahiaadal 0.45 736 1636
82 " Patoshpur 0.50 1320 2640
83 11 Moyna 0~50 1800 3600
8tl Purulia Aaghunathepu~0.50 1916 3832
85 " Manbazar 0.50 2013 4026
86 It Jhalda-I 0~50 2120 4240
87 " 8arabaZar 0~50 1989 3978
88 West Dinajpore Balurghat 0.88 3640 4136
89 " Tapan 0.30 1260 4200
90 " Gangarampur 0.41 1500 3902
91 " Kumargunj 0.65 2720 4185
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