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Abstract

Beel Mail is a 100 ha seasonal floodplain beel where community based fish culture was
introduced during rainy season with 73 community members by department of fisheries
with the funding support of WorldFish Center in year 2006. Socio-economic impact of this
management was compared with control beel Chandpur. Beel Chandpur is 200 ha seasonal
floodplain beel where also 16 landowner part time fishermen introduced fish culture during
flooding. Beel Mail was stocked with 34.93 kg ha* fish fingerlings and beel Chandpur was
stocked with 9.68 kg ha™. Fish was harvested after about 6 months culture period and it was
noticed that the gross production was about 4.7 times higher in the project site than the
control site. Farmers obtained TK 7481.23 ha™ as net return based on production cost in
beel Mail and TK 3261.90 ha™ as net return based on production cost in beel Chandpur.
Average fish consumption increased by 20.49% in project site. In addition, future stocking
and saving fund for fishermen society were established and sharing of benefit from fish
culture was more evenly distributed between landowners and landless fishermen in project
site than control beel.
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1. Introduction

Growing awareness has been observed around the world since the 1980s on management
of common property resources including fisheries. Focus of these studies was on
community based fisheries management (CBFM) and co-management in contrast to
traditional management systems in existing property rights of the open waterbodies.
CBFM has become a common strategy for managing open waterbodies and for
empowering local communities by involving community stakeholders, recognizing local
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needs, using local knowledge and establishing common property regimen [1-3]. Because
of implementing various types of policies and initiatives by the government of Bangladesh
in the past, there exists a range of property rights in fisheries, including state or
government ownership of all fisheries, open access in rivers, traditional common property
in floodplains, private ownership under leasing arrangements, and community access
through leases and licensing. Concepts of common as open access resources has been
identified as major reason of over exploitation of fisheries resources and has been
described as “tragedy of the commons” [4] A new perception of common has been given
by Bromley and Cornea [5], and Berkes [6] as the property right regimes where the users
jointly own the resource and are subject to rules and practices set by that community of
users.

In the seasonally flooded rice fields farmers grow high yielding irrigated rice crop
during dry season. But farmers abandoned deep water rice and let the land lie fallow after
the irrigated rice had been harvested because there was no time before the rains began to
establish the deep water rice. The reason for conducting this study was to assess the
feasibility of community based fish culture in seasonal floodplain beel. And also to
establish an agricultural activity in this fallow land which is accepted by crop and fish
stakeholder. This study reports on successful implementation of CBFM in seasonal
floodplain beel (beel Mail of Rajshahi district, Bangladesh) in the year 2006. In 2005,
stocking of Carp fingerlings were practiced by a group of landowners of that beel. But the
production level and income was not satisfactory. This study demonstrates the potential of
managing seasonal water bodies by community involvement which is economically more
profitable and also more acceptable than the group approach in managing these aquatic
ecosystems.

The seasonal floodplain beel Mail is situated in Mohanpur town of Rajshahi district,
Bangladesh. It is open waterbody connected nearby a local Shiba River, which further
connected to Padma river basin. The area of this beel is 100 ha in which 85 ha is under the
private owner and rest is under the government. Average water depth was 0.08 to 1.51
meter having inundated during July to November in monsoon. The average water
temperature, pH and dissolved oxygen were 29+1.60 °C, 7.71+0.17 and 5.56+0.19
mg/liter respectively. Melandi, Goalpara, Dangapara and Moheskundi villagers are the
main beneficiaries of this beel. The community based fish culture was intervened by the
Department of fisheries (DoF), Bangladesh, with the funding support of Challenge
program for water and food project, south-east Asia, WorldFish center. To compare the
study results of project beel, one control beel was selected with same agro-ecological
(agriculture farm, fish culture, natural environment) environment.

The control beel Chandpur is situated at the village of Batupara, Mohanpur Upazila,
Rajshahi is mainly private lands with total 202.43 ha of which 9.15 ha is under the
government. Average water depth was 1.09 to 1.75 meter during July to November in wet
season and water temperature, pH and dissolve oxygen were 29+1.54 °C, 7.72+0.15 and
5.58+0.22 mg/liter, respectively This beel is connected with Barnoi River, which further
connected to Padma basin. There are 5 villages surrounding the beel area namely Batupara,
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Horiphala, Chandpur, Chuniapara and Nondonhut are the beneficiaries. In this beel a
group of landowners are involved in fish culture during monsoon.

Impact of community based fish culture in seasonally flooded aquatic resources has
been assessed by comparing the total farm income from fish, fish consumption between
landowners and landless in the project site with that of control site and also with other
activities that will enhance fish culture in these flooded beels in the following years.

2. Social Mobilization and Community Formation for CBFM in Beel Mail

In 2006, beel Mail was selected for introducing CBFM project by Department of Fisheries,
Bangladesh (DoF) with the funding support of WorldFish Center. After arranging several
group discussions with the village leaders, different stakeholders, landowners, landless
fishermen, government officers and WorldFish Center stauffs, a community of 73
members was formed to introduce fish culture in beel Mail. Among the community
members, 21 persons were landowners who provide money to the landless fishermen
(registered by government as local fishermen society) for leasing the beel in wet season.
Community members attended training on fisheries management, stocking, harvesting,
accounts, saving schemes etc to develop their skill.

3. Stocking of Fish Fingerlings

During flooding in wet season small indigenous fish species come with the flood water by
different channel in both project and control beel. These fishes were known as non
stocked fish. Stocked fishes were stocked with those of non stocked fishes during stocking.

In project beel Mail, 3493 kg (about 34.93 kg ha) fish fingerlings were stocked. The
number of fish fingerlings was 747 ha™. The fish species were Catla (Catla catla),
Bighead (Ctenopharyngon idella), Rui (Labea rohita), Mrigal (Cirrhinus mrigala) and
Carpio (Cyprinus carpio) (Table 1). Fish fingerlings were released during 22™ to 24" of
July 2006 and harvested on 29 of March 2007.

Table 1. Stoking ratio of carp fish fingerlings and its prices in beel Mail.

Numbers Weight (Kg) Price
Species Rate
Per Total Per -

Total hectare (Kg) hectare (Tlﬁ) Kg' Total (TK)
Catla 10018 100 551 5.51 120 66120.00
Bighead 31980 320 1567 15.67 61.5 96370.00
Rui 6361 64 528 5.28 110 58080.00
Mrigal 10889 109 294 2.94 95 27930.00
Carpio 15361 154 553 5.53 74.4 41170.00
GT 74609 747 3493 34.93 82.9 289670.00

Source: [8]
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At control beel Chandpur total 1960 kg of carp fish fingerlings (about 9.68 kg ha™)
which was average 324.6 number per hectare released by some landowners without
following any community based fish culture approach. The local and scientific name of
these fish species are Catla (Catla catla), Bighead (Ctenopharyngon idella), Rui (Labea
rohita), Carpio (Cyprinus carpio) and Silver carp (Hypophthalmichthyes molitrix) (Table
2). Fish fingerlings were released during 29" June to 27" of July, 2006 at morning session.
Culture period of fishes was about 9 months as harvested on 25th March 2007.

Table 2. Stoking ratio of carp fish fingerlings and its prices in beel Chandpur.

Numbers Weight (Kg) Price
Species Total Per Total Per ?.?E Total
hectare (Kg) hectare Kot (TK)
g7

Catla 9000 44.5 280 1.38 80 22400

Bighead 20000 98.8 600 2.96 375 22500

Rui 9000 445 320 1.58 67.5 21600

Carpio 21000 103.7 600 2.96 62.5 37500

Silver 6700 331 160 0.79 375 6000
GT 65700 324.6 1960 9.68 57 1,10,000

Source: [8]

Fish was harvested since 13" of October 2006 to 29" March 2007 in the study beel
Mail whereas in control beel Chandpur fish harvesting was done from 1% of February
2007 to 30" of March 2007.

4. Impact on Fish Production

Production of non stocked fish species from per hectare waterbody in project and in
control beel were 86.4 kg and 30.78 kg respectively. Gross yields of stoked fishes were
215.5 kg/ha and 33.64 kg/ha in beel Mail and beel Chandpur respectively. Per hectare net
yields of stocked fishes were calculated by the gross yield of harvested carp yields minus
weight of fingerlings stocked. Per hectare net yields of stocked fishes were 180.6 kg in
project beel and 24 kg in control beel. Thus per hectare total net production of fishes were
267 kg and 54.8 kg in project beel Mail and control beel Chandpur, respectively (Table 3).

Per hectare gross returns of fishes were valued by multiplying the total amount of gross
yields with the prevailing market price. Net returns of fishes were calculated by deducting
the production costs from the gross return of harvested fish. The gross and net return from
the two experimental sites are mentioned in Table 4.
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Table 3. Per hectare yields from fishes in seasonal flooded beels.

Mail (project)

Chandpur (control)

Particulars
Unit (kg) % of total Unit (kg) % of total
Gross yields (kg ha)
Stocked fishes 21550 71.38 33.60 52.17
Non-stocked fishes 86.40 28.62 30.80 47.83
Total 301.90 100.00 64.40 100.00
Net yields (kg ha™)
Stocked fishes 180.60 67.64 24.00 43.80
Non-stocked fishes 86.40 32.36 30.80 56.20
Total 267.00 100.00 54.80 100.00
Source: [8]

Table 4. Per hectare returns from fishes in seasonal flooded beels.

373

Project beel Mail

Control beel Chandpur

Particulars
Unit (TK) % of total Unit (TK) % of total
Production costs (TK/ha) 7283.17 100.00 144458 100.00
Total all cost (TK/ha) 8138.43 100.00 1616.35 100.00
Gross return (TK/ha)
Stocked fishes 10278.8 69.62 2497.78 53.07
Non-stocked fishes 4485.6 30.38 2208.7 46.93
Total 14764.4 100.00 4706.48 100.00
Net return (TK/ha)
Based on production 7481.23 - 3261.90 -
Based on all costs 6625.97 - 3090.13 -
Source: [8]

5. Impact on Income

The impact of community based fish culture in seasonally flooded rice fields on the
distribution of farm income among landowners and landless farmers participated in fish
culture was calculated based on pre-agreed sharing arrangement of benefit obtained from
fish culture between these two social groups. Results show that with the introduction of
community based fish culture under the alternating fish and rice system, the annual
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household income increased by as much as 9.05% for landless farmers and 12.55% for the
landowners only from fish (Table 5)

Table 5. Impact of fish culture on income in seasonally flooded rice fields of beel Mail.

Baseline total Income from fishes (Taka/household)
Tenure status ncome

(TK/Annual Before oo oioce INcreased Income

/household) project proj income  increased (%)
Landless 36407 4513 7808 3204 9.05
Landowner 96888 9477 21633 12156 12.55

6. Impact on Fish Consumption

Food consumption of different types of households (landowners and landless) was
monitored both in project and control site. Baseline consumption data was collected
before intervention of community based fish culture and then to assess impact of fish
culture on food consumption. This was done by collecting monthly consumption data
during May, June and July and October, November and January at sites. Every seven
days food consumption data in each month was collected to make an estimation of
average food consumption of the household members. Results showed that in both sites,
fish consumption increased due to intervention of fish culture with new approach of
management. In project site average per capita fish consumption of participating landless
fishermen and landowners increased by 23.70% and 17.57% respectively (Table 6 and Fig.
1). In control site fish consumption also increased during harvesting. Average per capita
fish consumption was better by 29.75% for landless fishers and 9.09% for landowners
(Table 6 and Fig. 2). It was also observed that average per capita fish consumption of
landless fishermen and landowners in project site was much better than that of landless
fishermen and landowners in control site.

Table 6. Fish consumption (Kg/capita/month) status of sample landowners (LO) and landless
(LL) fishermen in project site and control site.

Fish Project beel Mail Control beel Chandpur
consumption LO LL Average LO LL Average

1.9 1.92 1.91 1.75 1.84 1.80
Peak average

1.58 1.42 15 1.61 1.3 1.46
Lean average

. 1.48 1.35 1.42 1.54 1.21 1.38

Baseline

0.26 0.32 0.29 0.14 0.36 0.25
Change

17.57 23.70 20.49 9.09 29.75 17.75
% of change

Source: [8]
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The fish consumption (kg/capita/month) status of sample landowners and landless
fishermen in project site has been shown in Figs 1 and 2.
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7. Social Impact

Fig. 2.

It is difficult to quantify the social impact of CBFM on the social groups in project site
than to assess the economic impact. Five indicators are presented below, which reflect the

social impact of CBFM.

7.1. Stocking cost of fish fingerlings

The total cost of fish fingerlings was TK 2, 89, 670 in beel Mail which was provided by
the WorldFish center as donation with some agreement to the community. The community
members will return the money after selling the product without any interest to a joint
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account of the Upazila fisheries Officer and the fishermen society leader. This fund will
be revolved for stocking of fish fingerlings in the beel Mail in the following years. The
community members earned total TK 14, 36, 572 by selling fish and refunded the money
during this period.

7.2. Sharing of benefits from fish culture

In everyday, income by selling fish was distributed according to pre- agreed sharing
arrangements among share holders. Fifty two landless fishermen got 20% from stocked
fishes and 50% from non stocked fishes. In addition to this, each fish harvesting day
landless fishermen received almost 0.5 kg/person of non-stocked fish for their family
consumption. Then all expenses of fish culture were deducted from selling of remaining
fish and 12.5% of net return was secured for fishermen society. Rest of the money
distributed among 21 landowners of the community.

In the control site, 19 landless fishermen got 14% of both stocked and non stocked fish
as labor chargeand rest of 86% was taken by the 16 landowners.

It is observed that landless people were able to take major part of benefit by the
community based fish culture approach. But in the control site most of the benefits of fish
culture were obtained by landowners. Thus community based fish culture ensures sharing
of benefits among social groups.

7.3. Fund raising for the fishermen society

By agrement, 12.5% of the net return from selling of fish will be used for raising fund
for the fishermen society. Thus at the end of fish culture in the first year, TK 64,900 was
saved for the fishermen society. Intention of fund raising was that, the fishermen group
will contribute to lease money in the next year from this fund and thus will be able to earn
more in the following years by increasing the share.

7.4. Attitudinal changes to community based fish culture

Both landowners and landless fishermen were inspired after intervention of community
based fish culture in beel Mail. To raise their income from fish culture in this unused
waterbody, it is needed to practice of new such technology in future. Under this project,
fishermen received technical training regarding fish culture in open water body. To
achieve maximum benefit from fish culture in this seasonal flood plain it is required to
maintains the number and size of fish fingerlings release. Landowners and landless people
were motivated to continue this approach in the following years and to establish a
sanctuary for preserving brood fish of small indigenous fish species. Even fish farmers in
the control site showed interest on receiving training on fish culture technology and to
adopt the technology with financial supports.
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7.5. Access of subsistence fishers

In project beel, open access of subsistence fishers were restricted. But the non
participating landowners were allowed to catch only small indigenous fish species (SIS)
with fishing gear khulshun. In the control beel fishing access of the subsistence fishers
was not restricted.

8. Discussion

Fish culture in seasonal floodplain beel was an economic as well as a social success for
the fishing community involved in beel Mail following the first year of introducing
CBFM. Gross fish production in project beel was about 4.7 times higher than that of
control beel. In beel Mail the weight of harvested fishes were 6.17 and 3.5 times higher
than the weight of fish fingerlings released in each hectare in beel Mail and beel Chandpur
respectively. The less production of stocked fish in control beel was mainly due to less
stocking of fish fingerlings, poor growth of fish and inappropriate management in fish
culture. Another cause of less productivity of fish in control beel was the vast water area
with poor embankment which was difficult to manage. Therefore large amount of fishes
flew away to the connecting river when flood water increased in height. In addition, the
beel was dried up by opening the sluice gate to remove the water for making the beel
suitable for crop cultivation by the non participating land owners. This also hampered the
optimum growth of the stocked fish in control beel. Thus it reveals that the lower
production in control beel was due to inappropriate knowledge and training of the fish
farmers about fish culture in these seasonal water bodies, funding constraint and also due
to non supporting attitude of the other beneficiaries of the beel. But in project site,
waterbody was well managed by the community. Open access of subsistence fishers were
controlled. Fish culture was possible up to boro season, so the duration of fish culture was
longer and growth of fish was optimum.

Farmers obtained TK 7481.23 ha™ as net return based on production cost in beel Mail
and TK 3261.90 ha™ as net return based on production cost in Beel Chandpur. CBFM
ensured sharing of benefits of fish culture among landowners and also landless fishermen
by including more landless fishermen in the fishing community. In project site 52
fishermen were active participants of fishing community and they received 50% of SIS
and 20% of stocked fish as netting charge and share for being involved in the community.
Where as in control site only 17 landless fishermen paid labor for fishing and received
14% of total harvested fish. Thus CBFM created more income opportunity for more
landless fishermen during rainy season. CBFM approach in fish culture in this seasonally
flooded beel generated a net income of Tk 7808 for each of 52 landless fishermen and Tk
21633 for each of 21 landowners. The average per capita fish consumption for poor
landless fishermen also boost up by the implementation of CBFM. In addition, fund
raising program for the fishermen society will make lower dependence of poor landless
fishermen on money lenders. This approach in fish culture restricted the open access in
beel and established social cohesion among the community members. Thus by the
intervention of CBFM in management of open waterbody like beel Mail has got of a good
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start by raising overall productivity, fish consumption and making social progress in
empowering poor landless fishermen. Fish culture or stocking of fish fingerlings in
flooded rice field has been cited as an effective means of increasing farm productivity and
for poverty alleviation [9-11]. Garaway et al. [12] reviewed that outcomes of stock
enhancement in water body depends on the environments into which enhancements are
introduced, involving dynamic interactions between the biological characteristics of the
resource, the technical intervention of enhancement and, crucially, the people who use and
manage it. Therefore active support, dedication and cooperation from local government
institutions to the enduring development of the community, need to be ensured in order to
carry on the progress achieved by the fishing community through CBFM practices in
seasonal floodplain beel.

9. Conclusion

In the present study, it should that CBFM in the seasonal floodplain beel is socially
acceptable and economically profitable. This approach benefits the landless poor
fishermen by involving wide range of original fishermen in fish culture activities. Thus it
ensures raise in household income and fish consumption. It helps in better sharing of
benefits among the landowners and landless fishermen. It is expected that CBFM
approach will be able to restrict exploitation of the poor original fishers by money lenders
and other elite influential in these open water bodies by strengthening the bonding within
fishermen society and by making them economically strong.
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