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Abstract

Though the two-third of earth’s volume is comprisddvater the world is facing the problem of sciroif
fresh- water. Because most of the water is searwdtieh is salt in nature. It is the modern dagédy that
due to the scarcity of these valuable lives sawiamiral resources life will exist no more. So thstainable
use of this resource is very much important todagia was blessed with vast inland natural water
resources. But Indian Economy faces the problerproper utilization of these huge water resources
spread over its vast stretches of land. A propdicydor utilization of these resources would be@w@n
governing direction of economic growth. The rolefigheries in the country’s economic development is
amply evident. It generates employment, reduceengvgenerates income, increases food supply and
maintains ecological balance between flora andda@eientists have shown that 3 bighas forest aeas
equivalent to 1 bigha plank origin in water bodisich create more © This paper intends to develop a
scientific plan use of water with a view to sus#dile management of water resources to generatenaco
from fishery in the field of pisciculture by usinje scarce water resources in a sustainable emudfyi
manner.

Keywords: Ecology, Growth, Perishable, Pisciculture, PollntioProject, Sustainable development,
Composite fish culture

1. Introduction

According to 2001 Census India is the secgmkt to China) largest populous country in theldo
about 17.5% of world populations live in India whicovers only 2.4% (Dutt R. and Sundharam K.P.M.
2009 of geographical land area. The density of popuheis 324 persons per sg. km. If the current growth
rate of population (i.e. 2.11% per annum) continwikin 2030 India will be the most populous coyritr
the world creating a food scarcity and a huge amofimnemployment in a massive scale. About 68% of
total population spends their livelihood from agtiare and the per capita income is very low. Water
scarcity is too much related to food scarcity. Heitds very crucial to develop a scientific plahveater
use with a view to sustainable management of wadsource Management of shortage of water and
management of water pollution are complex task.s€hissues have drawn the attention of the developed
and developing countries as well as the variousomat and international organizations including the
Johannesburg Summit 2002, Year 2003 has been dédaryear of Fresh -Water. But in India there are
huge prospect to utilize the unused fresh wateyurees for pisciculture which can play an importaié
in this aspect. Realizing its importance during # - five year plan the Government of India introdtice
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beneficiary-oriented programme in the form of afpproject entitled ‘Fish Farmers Development Agenc
(FFDA) to provide self employment, financial, teatal and extension support to fish farming in rural
areas. In 1974-75 this Programme was further ertinehder World Bank-assisted, Inland fisheriesqmtoj
to cover about 200 districts of various statesiid.

2. Sustainable development and Pisciculture

Sustainable development is a pattern ofuresouse that aims to meet human needs while pieger
the environment so that these needs can be menhpin the present, but also for future generaidrhe
term was used by the Brundtland Commission whicimetb what has become the most often-quoted
definition of sustainable development as developntbat “meets the needs of the present without
compromising the ability of future generations teentheir own needs”. It is usually noted that this
requires the reconciliation of environmental, sb@ad economic demands - the “three pillars” of
sustainability. This view has been expressed ailuestration using three overlapping ellipses irading
that the three pillars of sustainability are not toally exclusive and can be mutually
reinforcing. Sustainable development ties togetioacern for the carrying capacity of natural systewith
the social challenges facing humanity. As earlyha@s1970s “sustainability” was employed to descabe
economy in equilibrium with basic ecological sugpeystems [Wikipedia]. A primary goal of sustairabl
development is to achieve a reasonable and eqaithftributed level of economic well being that den
perpetuated continually for next generation. Thesfteld of sustainable development can be brokém i
three constituent parts i.e. environmental, econoarid social sustainability. It is proved that seci
economic sustainability is depended on environnmentstainability because the socio- economic aspect
like agriculture, transport, settlement, and otkemographic factors are born and raised up in the
environmental system. All the environmental setsugepended on a piece of land where it exists.

Water is a renewable natural resource and fsee giftof nature. In the early days the supply
of water was plenty in relation to its demand dmelprice of water was very low or even zero butaarse
of time the scenario has totally changed (BairaByand Bairagya H. 2011). Water is a prime need for
human survival and also an essential input fordiaeelopment of the nation. For sustainable devetgm
management of water resources is very importargytobue to rapid growth of population, expansion of
industries, rapid urbanization etc. the demand atewrises many-fold which is unbearable in refatmits
resources in the earth. All the environmental geisidepended on a piece of land where it existstdget
sustainable environmental management, sustainabte hanagement is necessary. As a result the use of
water resources in the form pisciculture in a snatde manner may gain priority.

4. Importance of the study

Social scientists have always identified the rarglas for investigation. In the case of India targe
number of studies have been carried out in rutahons including panchayats and co-operativeeties.
Though many research works have been done in tbledidal and marine sciences, the economic
investigations of pisciculture have not yet beenedso far. In this respect the present study helsa
economic importance for the upliftment of the rieabnomy at the grass root level. Thus pisciculha® a
positive effect on ecology and hence to maintaiolagical balance a meaningful use of unused water
resources has an important role. Scarcity of wiatarmodern day tragedy human society will existrmozye
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due to these scarce resources. So a meaningfulf tsis resources in the form of pisciculture togeate
income of the rural poor gain topmost priority.

The state of West Bengal plays an important roletfe implementation of the programme. Though the t
districts Burdwan and Birbhum of W.B. are primarihgricultural districts, there is huge scope for
pisciculture. A few studies have been undertakesdweral experts, notably, D. Prasad (1968), Rr&ha
(1981), A.V. Natarajan (1985), K. M. B. Rahim (1992), A Chakravorty (1996), | Guha and R. Neogy
(1996), P.K. Ghosh (1998) and others on the econoravaluation of pisciculture. Though these ardulse
guides to researchers, yet there is ample scodearthier works relating to pisciculture in the ruaaeas of
W.B. Besides, there is the necessity of develogingies concerning the impact of these programmes o
the rural economy. The present study is a modeshat in remedying this inadequacy.

4.1 Objectives

This pilot study was conducted on the followingemttijvesi) To generate employment in rural India. ii) To
rise in food supply and reduce mal-nutritidii). For proper utilisation of unused water resasciv) To
maintain ecological balance in a sustainable marieldentification of fish farmers suitable andIhnig

to develop fish farming in ponds.vi) Arranging trigg in organized manner and ensuring extension
services to fish farmers.

4.2 Methodol ogy of the study

4.2.1 Selection of study area

The present study was confined to survey the rameds of Burdwan and Birbhum districts of W. B. in
respect of implementation of the programme of FHahmers Development Agency (Mishra S. 1987). In
the selection of districts following consideratiomsighed most: i) Both the districts are coverethwiater
areas constituting half of the total inland watsaurces. i) There is a heavy concentration fgand
ponds in both the districts. iii) Both the distsid@re considered as having one homogeneous agratidi
zone in view of the broad similarities of soilsinthte and other features. Since they are also beigig
districts a suitable comparison can easily be miajlén both the districts, the FFDA programmes lbeéng
implemented in full fledged form by the Governmeithority. v) Data from both the districts can be
obtained because of my personal knowledge abouthelistricts.

4.2.2 Selection of sample

Keeping in view the time factor, limited fund arnahited ability it was not possible to collect ddéitam all
the recorded fish farmers of the two districts.fitdt 5 blocks from each district have been purfabge
selected. Then 10 recorded fish farmers from edobkthave been selected purposefully. Thus 50 fish
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farmers from each district have been selectedrfi@rview. For comparative analysis of data eachéar
was taken as the unit. For this study data have bekected on different aspects of the programuoah &5
farmers’ income, water area, finance, total promctproduct price, cost of production, profit, dtion of
training period etc. The data have been collecteghdrsonal interview method through a questionnaire
Thus the collected data are entirely primary iruret

4.2.3 Location map of the study area

The state of West Bengal lies between latitud®&to 2710 North and longitude 838 to 8950 East.
The district Burdwan lies between88 and 2853 North latitude and &8 and 8825 East longitude.
The district Birbhum lies between %230’ and 243500" North Latitudes and 88140" and 870525

East Longitudes shown in figure-1.

5. Fisheries in India

Indian fisheries can broadly be divided into twdegaries: i) Inland fisheries & ii) Marine fishes.
Further Inland fisheries can be classified into types: i) Capture & ii) Culture. Capture fishermmsist
of rivers, lakes canals etc. where farmers do ntitvate fishes. Natural breeding process is thmroon
phenomenon there. On the other hand, culture fesheonsist of ponds, tanks, swamps, marshesretc. |
this case, farmers have to sow fish seeds, numaditsend it to proper size before harvesting.alislithe
third largest producer of fish in the world and #ezond in inland fish production. Indian fishirggources
comprising of 2 million sq.km.of EEZ for deep sé&shing, 7,520 km. of coast line, 29,000 km. of Réye
1.7 million Ha. of reservoirs, 1 million Ha. of lmidsh water and .8 million Ha. of ponds, lakes #amks
for inland and marine fish production (Giriappa(8d) 1994) . About 14 million fishermen draw their
livelihood from fishery. During the period 1981 2002 the contribution of fishery to GDP has inceshs
from Rs.1230 crores to Rs.32060 crores. The fisklymstion increased from 0.7 million tons in19516t8
million tons in 2006.

5.1 Fisheriesin West Bengal

West Bengal has a vast water resource potenti@igyutilizing these water resources there is a huge
prospect of pisciculture (Chakraborty S. K.1991he3e resources can be divided into two categorigs:
Inland water resources and ii) Marine water resesirénland resources constitute ponds, rivers, ligars
lands, canals, reservoirs etc. Water Resourcesest Bengal shown in figure-2.

It should be noted that tanks/ponds occupy the nsjare i.e. 46.70% of total inland water resourBes
out of 2, 76,202 Ha. area under ponds and tankg 2n20,000 Ha. i.e. 79.65% are presently used for
pisciculture which means 20.35% remains unused.eblar, out of 5, 91,476.71 Ha. total inland water
resource only 2.87000 Ha. water area is broughtwupisciculture i.e. 48.56% are presently used and
51.44% remains unused. These unused water resataneise brought under pisciculture through proper
utilization.
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In West Bengal marine fishery has a substantialeshmounting to a coast line of 158 km. inshore ang

to 10 fathoms depth is 770 sg. km. (Mamoria C.Bi99offshore area (10-40) fathoms depth is 1813 sq
km. and a continental shelf up to 100 Fathom i949 sq.km. Out of 19 districts of West Bengal ambp
districts East- Midnapur and South 24-Parganascaastal. West Bengal is on the top of the listigh f
production in the country. With the passage of fimere and more people are getting themselvesvadol

in fishery. As fish constitutes the staple foodtb& people efforts are being made to augment fish
production.

From the period 1986 to 2000, the total fish prdiduncincreased from 424000 tons to 1045,000 towms (i
2.46 times). At the same period the inland fishdpiation increased 2.25 times and marine fish priolic
increased 4.50 times. In the year 1986, the sHargamd and marine fisheries to total fish prodoictwere
91% and 9% respectively. But in the year 2000, ghare of inland and marine fisheries to total fish
production are 83% and 17% respectively. Thus weetlsat during the period 1986 to 2000, the share of
inland fish to total production declined (from 91i% 1986 to 83% in 2000) and the share of marine
fisheries increased (from 9% in 1986 to 17% in 2000

Not only in fish production but also in the demdaodfish West Bengal is the highest in the countitye
domestic demand for fish in West Bengal is highabse almost all the people of West Bengal are
fish-eating. But the state has a higher demandigbrthan its production of fish i.e. this stateslzadeficit

in fish supply. To meet this gap the state Westdgaémas to import fish from other states like Aradhr
Pradesh, Tamil Nadu etc. At the same time varidizste have been made to augment fish production to
bridge this gap.

5.2 Fisheriesin Burdwan district

The district of Burdwan is mainly an agriculturabtdct though it is also well advanced in indusstri
production. It is called the ‘granary’ of West BahgThe district is filled with well fertile proddee land.
Not only that, the district is also well endowedtwa large number of water bodies in the form oéns,
ditches, canals, marshy lands, ponds, tanks ete.pfimcipal rivers are Ajoy, Damodar and Kunur etc.
There is a good prospect of pisciculture by utiligthese water resources. The distribution of tatater
resources in Burdwan district (i.e. 66480.82 Hashiown in figure-3.

Though the district has huge water resources, gufia period 1982-1998 only 50% of this water avea
brought under scientific pisciculture. In the y&809, the district’s total fish production was 3%)5metric
tons while demand in that year was 65,000 metms.tdhus there was a deficit of 9,500 metric tdrs.
meet this demand the district had to import fisinfrneighboring states. The district will be selffisient
in fish production if the unused 50% water resosif@e brought under pisciculture.

5.3 Fisheriesin Birbhum district
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The district of Birbhum is a part of Rarh area. Tidrict is well-drained by a number of rivers andilets.

The principal rivers of this district are: Ajoy, &mani, Dwarka, Kopai, Mayurakshi etc. But mostief

rivers remain dried up during a greater part ofythar. Due to this adverse natural factor pisaicalhas not
made any significant progress in this district. idglture is the main occupation of the common peagl
this district. The main water areas for piscicudtof this district are rivers, tanks, ponds, khBifls, baors,
reservoirs etc. The distribution of total waterowses in Birbhum district (i.e. 45215.81 Ha.sfsown in

figure-4.

The figure-4 shows that this district has a largmher of water resources. But during the period)1P299,
only 46% of this water area was brought under pigtiire through FFDA. So there is a huge prospéct o
pisciculture by utilizing these unused water resesr In the year 1999 total number of fish farnmerthis
district was 2, 00747 out of which 56.5% were maled 43.5% were females. The total number of fislaer
family in this district was 4,975. The average figbduction of this district was 21,000 metric t@msl the
annual demand was 24,000 metric tons. Thus theatlisad a deficit (3000 mt) in fish production. et

its own demand the district has also to import fielm the neighbouring states.

6. Findings

6.1 Income distribution of sample fish farmers before and after assistance from FFDA

It was observed that 26 farmers in Burdwan dis®@&2 farmers in Birbhum district have piscicultuae
the main occupation while others have pisciculagea subsidiary occupation. Their basic occupativas
agriculture, business and service and have vatigpes of incomes from those occupations. But agnrec
generation scheme only income from fishery wasrtakt account i.e. income means income earned from
selling fishes. From sample survey we have coltbti® sets of income data (one showing income befor
and other showing income after the assistance BiAjFor each fish farmer. Thus the amount of income
reveals the income of the fish farmer before treeim of assistance of FFDA and the income after th
assistance of FFDA. In this regard the income ammpn has done in two areas (hamely within the
district, between the district and the overall deof income) and‘t’ (Gujarati D.N. 2009) test wesed for
statistical analysis. Now the various types of mes distribution of fish farmers of the two distsiare
shown in terms of four tables.

From table- 1 it is clear in both the districts theesrage income of most of the fish farmers (i% 08t of
100 fish farmers of the two districts taken togettes monthly income before assistance below B804
i.e. they are basically come from poor family in@group

i) From the field survey we get that the per aapitailability of fish in Burdwan district is 24 kger head
per year while in Birbhum district it is 23.5 kgephead per year. Now the world’s per capita abditg of
fish is 11.5 kg. per head per year and for develamaintries it is 25 kg. per head per year. Butdrths a
low per capita availability of 3.5 kg. per head pear only. Thus we see that the fishermen havaralard
level of per capita fish consumption. The pointvexy important to reduce mal-nutrition (which is a
common phenomenon for the country) by means ohgiwe pisciculture. But India has a poor per capita
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availability of fish of only 3.5 kg per head perayeThus we see that the per capita availabilitfissf for
these 100 farmers’ families of these two distrests much higher than that of India and world’s ager
and even equal to the standard of the developeadtices.

i) It was found that the average monthly incomdisif farmers before the assistance of FFDA in Buanal
district was Rs. 2680 and in Birbhum district itsMas. 2045. But after the assistance of FFDA tlezame
monthly incomes of the fish farmers of the two s increased to Rs.3935 and Rs.3721 respectively
Thus we see that the average monthly income offéighers of Burdwan district has increased 1.4&$8m
and in case of Birbhum district it has increase®itimes. The result indicates that the averagenmecof

fish farmers of Burdwan district was higher thaa #verage income of those of Birbhum district spect

of both before and after the assistance of FFDAwéier, the rate of increment was higher in Birbhum
than that of Burdwan district. Thus we can say thatincomes of the fish farmers have improved tue
pisciculture.

iii) Statistical methods were adopted is to jusdesther the change of income of the sample fisméas
before and after the assistance of FFDA was sigmifior not. This has been done in two areasChapge
of income within the district and b) Overall charaféncome of the two districts.

6.2 Change of income within the district

Burdwan district- It is seen that the value of't’ = 3.31 is sigoént at .01 level, meaning thereby that the
change income of sample fish farmers of Burdwarridisis significant. The gain is in favor of the
assistance of FFDA. It may be concluded from tlseltehat there is a positive impact of assistantéish
farming (i.e. the production of fish). It may alse concluded that production has increased sigmifig in
Burdwan district.

Birbhum district-The result indicates that “t” is significant at .0dvel. Hence it may be said that in
Birbhum district the change of income of fish farmis significant.

6.3 Overall change of income taking the two districts together

It is seen from the above table that the valué isfsignificant at .01 level which indicates thhée income
of fish farmers before and after assistance d#fgnificantly. The result reveals that the mearome after
assistance is significantly greater than that leeémsistance. It may be concluded from the ovegsillits

considering both the districts that the impactssfistance on fish production is significant.

The finding of these results was that the assistaf&FDA programme has raised the fish farmeicsine
undoubtedly in both the districts. Not only tha¢ tthange of income was statistically significant &lso
the result revealed that there was a positive anp& FFDA assistance on fish production (i.e. fish
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production has significantly increased). Moreoweawas also found that the gain of income of fiamfers

of Birbhum district was higher than that of Burdwdistrict. Thus we can conclude that in case of the
implementation of the programme of FFDA the distBardwan has more successful achievements than
the district of Birbhum.

7 Suggestions

7.1 General suggestions

i) In pisciculture, fishermen are not only direcéynployed in fishing but also some other altexeati
occupations like net making, marketing of fish saad fishery product , transport, boat making etany
rural people earn income. Since fish is a perighalmmodity proper marketing channels should be
established. Hence to reduce pressure from agrreulpisciculture may be alternative occupations for
generating income and employment for a large nurobgroor people. ii) In Burdwan district there are
some open caste pits (OCP) in Ranigang coal beltimmBirbhum district also such pits are availahte
Khoirasole block, calamines at Md.Bazar block. Fsbduction may increase by utilizing these water
resources for pisciculture purposes.iii) The urbaste (i.e. garbage) may kexycledas fish feed (to those
ponds and water areas lying near the towns) te riiéh production and to prevent the environmental
pollution in those areas) To make financial support for the poor fisherngamk should grant loan on a
long-term basis and at a low rate of interest wppr amount and in proper time.vi) the selectioaaifial
beneficiary is very much essential and it shouldnaele on the basis of need and neutrally not iitiqelly.

vii) Since fish is a perishable commodity storageilities should be provided such that the fisherrase

not forced to sell their product at a lower priBeices of organic manures and fish seeds shoukepieas
low as possible or the Government should give nsabesidies in the case of chemical fertilizers s the
poor fish farmers can buy them. vilor welfare measures of the rural poor fishermenes&roup and
Personal Insurance Schemes, Old- Age Pension Sehehnwelld be taken and the Fishery Dept. should
issue“ldentity Card” to each fisherman. ixpince both the districts are agricultural basedsheuld
interlink agriculture with pisciculture shown figure-5. Along with pisciculture in ponds other allied
culture can be inter-linked in composite farmingeTconcept of composite farming e.g. in the pohdret
are pisciculture and on one side of the pond moybeees can be cultivated for the development of
sericulture industry-from there silk industry ca@ d¢rown. Thus the final products (i.e. silk yarrd ailk
cloth) come to the market and their waste matededsdrained off to the pond and used as fish fieethe
same pattern on another side of the pond animddamasy can be practiced (e.g. poultry, duccary and
piggery). Their waste can be used as a valuableuredor fish feed and the residual can be utilifed
agricultural production. The excreta of the anifmasbandry can also be used in the bio-gas plarfuédr
and light. The products of animal husbandry e.gk,mmeat and egg come to the market directly. On
another side of the pond some fruit plants sugbegéne, guava, mango etc. can be cultivated bygubia
excess manure of animal husbandry and the prodantbe sold in the market.

X) Composite fish culture: Stocking of various species should be in a cepagportion such that various
types of fishes live in various layers and eatehtire food organism (so called Polyculture or Cosite
Fish Culture). Stocking is an important factor #ise fish production. On an average the survibiity
stocking is 80% (Jhingran V.G. 1991). This mears #0% of stocking is lost for various reasons sach
improper handling, netting and also eaten by pogyaanimals like snakes, frogs etc. The main specie
cultured in India are Rahu, Catla, Mrigel, Silvear® (S.C.), Grass Carp (G.C.), Cyprinus Carpio )
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and Bata etc. In polyculture (where various fishescultured simultaneously) (Agarwal S.C. 199@tam

all these species are cultured in certain ratids.fbund that all of these species do not gehgeligk in the
same layer. In mixed (or polyculture or compositze) culture all these fishes are cultured ichsa way
that all layer’s feed are used. If we divide theolehlayer into 3 parts i.e. upper, middle and Ioilagers,
then Cattla and S.C live in the upper layer, Ramdi @.C. live in the middle layer and Mrigel and Ca.
live in the lower layer. It is also to be notedttltieese two species in the same layer are not citonseof
each other. In their feed habit one eats waste svaed the other eats green weeds. Hence in palyeut
the pond’s feed are used scientifically and econatyi The production of Big head and Big head édni
giant hybrid magur are totally banned because theit habits are too much and hamper the foodshafro
common species. Suppose 1000 fish seed is culfivatéhe pond. Then the stocking ratios for various
fishes are Rahu: Catla: Mrigel: S.C.: G.C.: Cy.€a8:1:1.5:1.5 :1:2 Thus the number of seeds are,
Rahu = 300, Catla = 100, Mrigel = 150, S.C = 15@.G 100, Cy. Ca. = 200. Now the survibility réde
80%.Thus the number of produced matured fishefkalei = 240, Catla = 80, Mrigel = 120, S.C. = 120,
G.C. = 80, Cy.Car. = 160. Fishes are cultivated%dr2 months. The culture period may extend up&o 1
months with partial harvesting between. Moreovieg, general annual growth of these fishes are, Rahu
1kg, Catla 1.5 kg. Mrigel 0.75kg, SC. = 0.8 kg, G=C1.5 kg, Cy. Car. = 0.8 kg. The fish farmerdexil
fish seeds from private traders or from Governnfishtfarm.

Xi) Since training is a necessary ingredient teadish production the Government has initiated esom
special training programmes for fish farmers. Meaao motivate the poor fish farmers some amodint o
remuneration or stipend is paid to the participdunting training. The amount of remuneration depends
upon the kind of training, place of training orgaation and duration of the training programmes catet

by the FFDA. To attend the district level trainipgpgrammes for the farmers of distant villagesyeliag
allowances are also paid.

xii) It is very essential to usmahua cake because it has dual roles in pisciculturdirdtly acts as a
pesticide but later it acts as organic manure andyzes a desired quantity of fish food organismtlie
baby fishes. The presence of ‘Saponin’ in mahua é&dlls the pre-ratory animals / fishes of the pohbis
poisonous effect continues about 10-15 days ared #fat it acts as manure. On the other hand, sheof
pesticides has a negative long-term effecédological balance. So the pesticides are not generally used
though they are cheaper. The mahua cake shoulpdiiecat the rate of 333.33kg/ Yr. / bigha.

7.2 Limitations of the study

The following are the limitations of the study:Regarding the change in the level of income before
after the assistance of FFDA, the statements dfishearmers have been taken into consideratiogand
faith. ii) Due to limited time, ability and reso@rconstraints, data have been collected from al smaalber
of fish farmers of the two districts and resulte assumed to be the representative for the distsica
whole. lii) Due to difficulties in getting resporsséom the sample fish farmers sometimes we haeljo
on the different FEOs’ opinions and also on differefficial records on good faith. iv) The obseioas
made on the basis of collected data are obviousttiqularistic in nature in so far as these datateeto
micro-study like the present one (i.e. only 10thfirmers from the two districts were taken into
consideration). Micro-studies do not attempt tddgeneral theories but the utility of this typesbiidy is
that large number micro-studies may, in course iofet be helpful in constructing meaningful
generalizations. Moreover, it is an explorativedgtwhich seeks to explore the conditions of fistirers
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before and after the assistance of FFDA programfmauch larger study may be undertaken to vindicate
the results obtained from this explorative study.

8. Conclusion

The study indicates that the introduction of thegpamme of FFDA had a clear positive impact onrthal
economy through employment and income generatioth @so raising the standard of living and
socio-economic performances of the rural commuaftyhe two districts. It is environmentally viable,
sustainable and eco-friendly in nature. So for @nable use of the scarce water resources it ig ver
essential in the present context. Unemploymentdarae for the society today and pressure of ptipula
on agricultural sector is rising day by day. Thish ffarming may be an alternative occupation farsth
unemployed people and undoubtedly generate incoraeviable method. Therefore it is recommended that
the present programme should be further sprealdeinmural areas by means of proper planning, adequat
supervision, effective implementation and bettenitwoing in a sustainable manner.
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Inland

Inland Area(Ha.)
Tanks/Ponds | 2,76,201.90

Beel/Baor 41,781.63

River 1.72,586.36
Reservoir 16,738.80
Canal 80,085.71
Brackish 2,10,000.00
Total 8,01,477.42
Area(Ha.) ranks/p
onds
17%
Beel/Ba
or
River go
11%
Canal Reservoi
Brackish 5o
13% 1%
Marine-

Depth | Area (Sq.
(in Mitrs) Km.)

0-20 13,380
20-50 2,690
50-100 3,040

100-200 8,210
200-300 4,000
Total | 3,15,320
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Table -1 Change of income distribution of Burdwan.

Fisheries.in Bi Distei

Farmer's  Monthly No. of fish farmers of Burdwan district
Income (In Rs.) Before After Total
assistance assistance
Up to 1000 5 1 6
1001 - 2000 19 3 22
2001-3000 11 8 19
3001 - 4000 8 18 26
4001-5000 4 7 11
5001-6000 1 7 8
Above 6000 2 6 8
Total 50 50 100
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Table -2 Change of incadigribution of Birbhum district

Farmer's Monthly No. of fish farmers of Birbhum district
Income (In Rs.)
Before After Total
assistance assistance
Up to 1000 20 1 21
1001 — 2000 15 19 34
2001-3000 3 12 15
3001 — 4000 B 5 13
4001-5000 0 2 2
5001-6000 2 7 9
Above 6000 2 4 6
Total 50 50 100

www.iiste.org

Table--3 Classification of sample fish farmers adowg to their monthly incomes after the assistance

30 - No. of fish farmers Birbhum ()

40 A

”JﬂuAQqﬂ

Q ) o Q A\
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v N?omhly income ¥
Figure 3. Diistrbution of income of two districrs before assistance

No. of fish farmers
[=)]
o

Farmer’s Monthly Income (In No. of fish farmers
Rs.) Burdwan ( f) Birbhum () Total =f +
Up to 1000 5 20 25
1001 — 2000 19 15 34
2001-3000 11 3 14
3001 — 4000 8 8 16
4001-5000 4 0 4
5001-6000 1 2 3
Above 6000 2 2 4
Total 50 50 100
100 - m No. of fish farmers Burdwan (f)
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Table- 4 Classification of sample fish farmers adog to their monthly incomes after the assistance

Monthly Income (In No. of fish farmers
Rs.) Burdwan (f ) Birbhum ( j ) Total =f +j
Up to 1000 1 1 2
1001 — 2000 3 19 22
2001-3000 8 12 20
3001 — 4000 18 5 23
4001-5000 7 2 9
5001-6000 7 7 14
Above 6000 6 4 10
Total 50 50 100

100 T No. of fish farmers Burdwan (f )
30 No. of fish farmers Birbhum (j)

60

40

No. of fish farmers

20
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Figure 4. Diistrbution of income of two districrs after assistance
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Source: All tables data soarage computed from field survey.
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