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ABSTRACT

Present status of aquatic biodiversity and the peas for raising fish fingerlings in the Haria baelBangladesh has been
presented. A total number of 84 aquatic speciesafd fish, five prawn, one crab, four snail and thrieesh water turtle)
were identified in the beel during 2007 - 2010. Alden types of fishing methods were identified tad®d by the fishers’ of
the surveyed beel. Increasing pressure of illegatent jal (gill net), Kapuri jal (sein net) and FA(Fish aggregating
device) were detected as detrimental gear and gillimethod almost all type of species. Over a pedab@ years, total
production of fish and allied species in the Habieel was found to decrease from 178.6045.50 to Bk8.92 t indicating
35.06% decline between 2007 and 2009. Due to inorgdsshing pressure and global affect, commergiathportant 7
species were extinct, 15 species were critically agdeed, 27 species were endangered, 27 species ulesrable status,
4 species were in lower risk and 04 species werehteaitened position from biodiversity view point. Bu010, strict
enforcement of fish Act-1950 in the beel resultededuces rate of use of gill net, sein net and FAiitiation of new
technology for production of carp fingerlings inettHaria beel through community based co-managemelity and
enforcement of Fish Regulation Act-1950, helpedatigment productivity of the recorded beel from18%912 to
184.3243.49 t exhibiting 103.20% biomass enhancéniamo species bata (Labeo bata) and along (Rasktaaga) were
found to have reappeared in the beel and surrounéisodplains.
Note: Beel = Seasonally flooded large water bodies are used as crop land during dry season.

Khal = A narrow channel connected betweesl bad river.

Keywords. Aquatic livesbeel biodiversity, carp nursery, endangered, illegaiihg

The study of biodiversity has become a ecological changes of théeel (wetland), some
major concern to the fishery biologists against theimportant fish species and turtles have disappeared
backdrop of rapid decline in the natural populattbn  The feeding and breeding grounds of aquatic lives i
fish and other aquatic biota across the continent@and around the rivers and wetlands have been
around the Globe. Biodiversity encompasses geneticeducing drastically from various human and
species, assemblage, ecosystem and lands-cape levelturally created problems. Indiscriminate desivact
of biological organization with  structural, fishing practices, soil erosion, siltation, constion
compositional and functional components (Noss,of flood control and drainage structures and agro-
1990; Crains and Lackey, 1992). Though loss ofchemicals have caused havoc to the aquatic
aquatic species has been occurring rapidly, thebiodiversity in Bangladesh (Hussain and Hossain,
aguatic organisms have received comparativelg littt 1999). Thebeel receives surface runoff water by
attention from conservation biologists (Allendrof, rivers and canals (khal), and consequentlyheal
1988). A rich diversity of fish species is crititdalthe  becomes very extensive water body in the monsoon
ecology and sustainable productivity of the and dries up mostly in the post-monsoon period
floodplains. The aquatic lives in Bangladesh are(Chakraborty and Mirza, 2010).
under severe threat due to over-exploitation and During monsoon théeel get inundated and
environmental degradation, which includes humanbecome part of seasonal flood plain resources with
interventions through construction of flood control abundant aquatic vegetation. However, through
embankments, drainage structures and sluice gategradual sedimentation, the basin becomes shallower
conversion of inundated land to cropland, therebyleading to the formation of reeds and sedges. This
reducing water area and indiscriminate use ofresulted in providing enough food and shelter fsin f
pesticides. Pollution from domestic, industrial and and other aquatic fauna, and added fertilizer ® th
agrochemicals wastes and run off have resulted ircrop land of thebeelwhich promoted rich growth of
extinction of a considerable amount of aquatic diot macrophytes, thus, partly contributing to the pssce
in same stretches of the open water system (Disasteof eutrophication.

1990). The basin of théeelsupports a large variety

In Bangladesh, thbeelis important fishing  of wetland biodiversity and works as natural reegrv
ground. Once, thibeel (wetland) had abundant of as it plays a key role in basin water resources by
native wild fish species, prawn, snail, crabs andregulating water flows of the different river syste
turtles. Due to over-exploitation and various In the past century or so, when human population
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pressure of Bangladesh was less, most of the rimalong with Upazilla Fisheries Officer, Departmeft o
lands of thebeel remained as cultivable wasteland Fisheries (DoF) were present and discussed the
which was mainly used for extensive grazing in theimprovement of the management activities ofltibel
dry season. As population increased, boro cultiwati during investigating period.
expanded on these marginal lands leading to a larg®orphometry and hydrodynamics of
area being drained. Thus, the existence of thesexperimentalbeel
wetland of thebeelis now threatened (Chakraborty, The main sources of water input into the
2010). Haria beel ecosystem wagwiz., overspill from the
Owing to massive loss in aquatic river channel, surface flow and regeneration. Water
biodiversity, a well planned and systematic stusly i flows were determined by both rainfall and flooded
required to assess the present status of biodiyénsi  water from the Khiru River. In the dry season, aino
the beel of Bangladesh with a view to take an 72% areas of thbeeldried up except the canals, and
appropriate action to preserve and manage theiaquatkhata and kua fishing area where water remains
fauna. The present study focuses on the abundancduring January to mid-April. Except deeper portion
species combination, catch statistics and relatedf thebee| most of the marginal area where brought
aspects of Haria beel Based on present under rice cultivation by extracting water from the
physiographic conditions of thkbee| cost-effective  beel The water lost by various means caused
fish fingerlings production technique is developed shrinkage of the effective water area and lowedhg
through co-management community approach whichdepth in thebeel which affected the status of the
leads to enhanced biological productivity of the aquatic biodiversity of the Harlzeel

recordecbeel Study of physico-chemical parameters
Physico-chemical parameters were

MATERIALS AND METHODS determined following the standard method of APHA

Location and area of thebeel (1998). A bamboo made meter scale was used to

The HariaBeel comprised an average area measure water depth. Water temperature was
of 540.5ha with an average depth 2.47+0.04 m. Themeasured using a Celsius thermometer and
beel is surrounded by Haria and Bhraduba villagestransparency was recorded by using a Secchi disc of
under Bhaluka Upazilla in the district of 20 cm diameter. Dissolved oxygeand pH were
Mymensingh provide latitude-longitude. calculated directly using a digital electronic oryg
Experimental procedure meter (YSI Model 58) and an electronic pH meter

Detail survey on flora and fauna of the Haria (Jenway Model 3020). Alkalinity was recorded by
beelwas conducted during 2007-2010 with particular titrimetric method (Clescegt al, 1989).
emphasis on soil and water quality, biological Fishing method
productivity and biotic communities and status of Detail survey on fishing method of the Haria
fishery exploitation. The research was operatiathlz beel was conducted with particular emphasis on
through collection of both primary and secondarynumber of different gears and traps. Fishers’ used
data, comprehensive literature review and extratcts boat for transport of nets and related materiald an
local knowledge and information. Collection of used seine net, bua jal (small lift net), cast wét,
primary data was made by field observation andnet, dharma jal, various type of fish traps, fighbvy
different experimentations which comprised of dewatering FAD (Fish aggregating device), hook and
experimental fishing in théee| survey of different line, komor jal (scien net used in kata fishing},ret
fishing methods, survey of fish markets adjacent toand thela jal (push net); and according to seasdn a
beel monitoring of hydrological, meteorological, availability of different species of fish. During
physico-chemical and biological characteristics of monsoon and post monsoon, fisher's used lift net,
beeland fishers’ perception as well. Secondary datacurrent jal, cast net, trapdugair, ghuni, pholo, vair
were collected from Department of Fisheries (DoF)etc) hook and linesafkra, barsi, fulkuichi, jhupi

and from the local fishers. etc.) to catch fishes. They also operated katanfish
Formation of committee and awareness meeting by sein net (komor jal) in winter season.

Local management committee was formed Data collection
with the community people living in theurrounding An organized sampling program was run for

area of HariaBeel consisting of 80 members from a long time to get a true picture of the catch eatdh
stakeholders through participatory discussion. Thecomposition of Hariabeel The experimentabeel
members of the management committee formulatedvere sampled during winter (mid November to mid
required rules and regulations for sharing benefitsFebruary), pre monsoofmid February to April),
from beel resources. Regular meeting was arrangednonsoon (May to August) and post monsoon
fortnightly by the implementing team during the (September to mid November) for assessment of
period of 2010 where all stakeholders’ represergati aquatic lives’ abundance and availability. The gtud
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gives a broad picture of a stock of fishes, prawn,(1995) method, nitrogen free extract (NFE) by
crabs, snail and turtles that was recorded througlsubtraction (Castell and Tiews, 1980). Proximate
different market survey and fish landing centers,composition (% dry matter) of the supplementary
collection of different species directly from fiske  feeds (crude protein, crude lipid, crude fiber, asd
catch, fishing through enclosure withana fence nitrogen-free extract) of experimental feeds was
(made by bamboo), khata fishing and interactiomwit 32.84%, 7.80%, 11.18%, 17.81% and 30.37%,
fishers’ in the beel Resident fish species was respectively.

recorded through fishing in the deep pool areasiima Water quality parameters and plankton
made kuas) where water remains during dry seasomonitoring in nursery ponds

(December to mid April). The number of six codes Physico-chemical parameters and
(CR. E, EN, VU, LR and NO) of IUCN (2000) was quantitative and qualitative estimates of plankion
followed to categorize the status of theel and the nursery ponds were monitored every 10 days
Shannon index was followed by Shannon (1948) tointerval between 9.00 and 10.00 am. The plankton

compare the trend among different years. sample was collected fortnightly from the euphotic

Shannon diversity index zone using 0.55 blotting silk plankton net and rlate
s analyzed numerically with the help of Sedgewick-

H=>-FR*InP) Rafter counting cell (SR-cell) under a compound
i=1 microscope according to Clesceet al. (1989).

Where: Calculation of the abundance of plankton was done

H = the Shannon diversity index by Rahman (1992) and Stirling (1985).

P, = fraction of the entire population mauaie of Estimation of growth, survival, production and
species i feed utilization

S = numbers of species encountered Fifty individuals from each pond were

Nursery development sampled at 10 days interval to adjust daily ratiofil

Nursery preparation and stocking they attained the fingerlings stage. Growth in &®rm

In 2010, on the basis of status and physicalof length and weight, average daily gain (ADG),
condition of beel nursery ground for native carp specific growth rate (SGR) and food conversion rate
(Catla, Rui and Mrigal were constructed in different (FCR) was estimated. SGR and FCR calculated
location of the Hariabeel The experiment was according to Brown (1957); Castell (1980)
planned with three treatments (locations) desighate Gangadharat al. (1997), respectively. Survival rate
as, T. T,and & The area and average depth of eachof fish as well as fish production (kg:Hawere also
earthen nursery ponds was 0.50 ha and 0.71 ngetermined as per conventional method. After 60
respectively. The nursery ponds were limed (250 kgdays, the fingerlings counted and weighed. The fish
ha’). Then the ponds were filled up with water up to fingerlings were allowed to move out from the
0.71 m depth. Cow dung (2500 kg'havas added in nursery ground to the open water argeel on
the water. Five days after manuring both Urea anccommencement of early monsoon flood.

Triple supper Phosphate (TSP) were applied to theAnalysis of experimental data

ponds at the rate of 24.7 kg'haach to stimulate the The data were analyzed through one way
primary productivity of the ponds. Dipterex (0.5 ANOVA followed by Duncan’s Multiple Range Test
ppm) was applied to the ponds to control predatoryusing MSTAT to find out whether any significant
zooplankton and harmful insects 24 hrs beforedifference existed among treatment means (Duncan,
stocking the spawn. The ponds were stocked at th&955; Zar, 1984). Standard deviation in each
rate of 2.5 kg HAwith 4 days old hatchlings of catla parameter was calculated and expressed as mean
(Catla catlg, rui (Labeo rohitd and mrigal +S.D.

(Cirrhinus cirrhosus having an initial length of 1.01 RESULTS AND DISCUSSION

;Tp?)rll:mméer:?;r;(;feggis g, respectively. Physical characteristics of Hariabeel
Supp]ementary feed Consisting of a mixture Soil texture of Hariabeel bed varied from
of mustard oilcake, rice bran, wheat bran and fishclay to sandy sand. In the deeper bed, structuseibf
meal in 30:25:25:20 proportions was supplied at thetexture of the bedippeared to have predominantly
rate of 10-12% of their total biomass twice daily clay and in the wet land bed the soil was fountiéo
commencing from the first day of stocking. The rate Sandy to loam sand (Table 1). Highest percentage
of feeding was 20 kg per million hatchling per day (70.3 * 3.08%) of clay was recorded in the deeper
for the first week, 24 kg for the 2-3 weeks, 28féayg bed of Hariabeelrespectively. The soil structure of
the 4-5 weeks, 32 kg for the 6-7 weeks and 36 kg fothe deeper bed appeared to have predominantly clay
the 8-9 weeks. Proximate composition of the feedsand in the surrounding area of the wet land was
was analyzed according to AOAC International l0amy to clay.
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Table 1: Physical features (sediment) of the a normal range (Table 2). It is evident from talfle-
surveyed Hariabeel that the mean water temperatures of the aquatic

- . environment of thebeel were not statistically
Location Soil texture of the bed ofbed (%) significant. Mean Secchi disk transparency differed

Clay Loamsand _Sandy significantly, during period under study. pH ofth

Deeperbed 70.3+3.0828.1+211 1.6+0.15 experimental beel did not differ significantly. A
Wet land bed 19.1 +2.2878.6+ 4.85 2.3£0.45 significant rise in pH during pre-monsoon; followed

Water depth of the Hariheel varied from by a drop in winter was noted in the experimental
2.48 t02.46 m during the year 2007 to 2010,beel The mean dissolved oxygen (DO) of the
respectively. The physico-chemical parameters likeexperimentalbeel did not differ significantly. But
temperature, transparency, pH, dissolve oxygen andotal alkalinity of the experimentabeel differed
alkalinity of water were found to be more and less  significantly.

Table 2: Recorded physico-chemical parameters of Hi beel

Parameters Years
2007 2008 2009 2010
Temperature®C) 25.64+7.11 25.81+6.01 25.52+7.34 25.77+7.2
(14.44-33.02) (1455-32.72 (14.05-32.84)  (15.20 - 32.88)
Transparency (cm) 35.22+6%2 42.05+7.14 38.45+6.2 30.28+7.2
(28.82-48.16) (30.15-50.50) (27.08-49.28)  (30.33 - 47.22)
pH 7.42+2.04 7.64+2.12 7.08 + 2.44 7.22+2.38
(6.15 - 8.05) (6.50 - 8.22) (6.02 - 8.70) (6.05 - 8.44)
Dissolve oxygen (mg?) 5.24+1.41 5.07+1.28 488 +£1.22 5.11+1.25
(4.15- 8.02) (4.14 - 7.88) (4.08 - 7.66) (4.24 - 7.84)
Alkalinity (mg ') 110.02 +10.0%  122.13+9.02 128.15 +9.12 115.22 +9.07

(101.24-135.22) (110.24 - 140.42) (108.27 - 146.24) (106.88 - 128.11)

Note: Figure with different superscripts in the samow differed significantly (P>0.05). Figures imet
parentheses indicate the range.
Macrophytes macrophytes provide shelter to the periphyton and
A total number of 15 species belonging 14 other aquatic insects, and act as a source oftioatri
genera and 12 families of aquatic weeds weregto the aquatic animaldNajas najaswas dominant
identified from the surveyedbeel (Table 3). The among the identified weeds. The eggs of prawn
Macrophytes consisted of 12 families in the (Machrobrachium malcolmsnii and Machrobrachium
concerned beel viz, lemnaceae, pontederiaceae, birmanicun) and different fish speciesCyprinus
gramineae, marsiliaceae, najadaceae, compositaceamrpio, Colisa fasciata Nundas nandusvere
commelinaceae, convolvulaceae,  nymphaceaeidentified into the N. najas and water hyacinth
menyanthaceae and myrtaesae. A total number of 1EEichhornia crassipés during summer to winter.
species of marginal and submerged aquaticWater hyacinth usually covered a layer on the serfa
macrophytes were recorded from theel These of Khua in the deep area

Table 3: The percentage of aquatic weeds of Hariaeel decreasing between 2007 and 2010

SL.No. Type Name of the weed flora Decreased percentage (%) of
aguatic weeds
2006-07 2007-08  2008-09

1. Floating Wolffia arrhizg Eichhornia crassipes 10.33 13.68 16.18
Lemna minor

2. Emergent Hudroryza aristotaMarsilea quadrifolia 10.04 13.11 16.11

3. Submerged Najas najas 10.05 12.22 15.55

4, Spreading Enhydra flucktuand_eersiahexandra 11.04 13.12 16.22
Commelina bengalensigppomoea aquatica

5. Rooted plants with Numphaea nouchalelumbo nucifera 9.12 11.23 13.22

floating leaves Victoria amazonicaNymphoides cristata

Trapa natans

6. Rooted plants Barringotonia acutangula 8.18 11.22 16.44
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Uses of fishing craft and gears

About 11 types of fishing methods were jal were decreased 3.80, 4.20, 1.50, 4.40, 4.2 4.
identified in the Hariabeel In 2007, the percentage and 2.80% respectively (Fig. 2). There was a
of catch statistics dbeelshowedthe use of ber jal, significant difference in percentages of fish cakh
bua jal, cast net, current jal, dharma jal, fishafr, among different fishing gears in different yeara.
FAD, hook and line, komor jal, lift neaindthela jal ~ trend in fish catches was observed with bua jait ca
were 14.60, 5.50, 6.60, 20.5, 2.40, 6.50, 8.800,6.4 net, dharma jal, fish trap, hook and line, lift rzetd
14.10, 8.20 and 6.40 in 2007, respectively. Thethela jal during the reporting period. Adoption of
percentage (%) of using ber jal (kaperi jal), catre community based co-management approachedal
jal and FAD were increased in 2008. In 2009, illega nursery of Haridbeelin 2010resulted to reduce using
using of ber jal, current jal, and FAD increasedl08  of ber jal (18.10-14.20)%, current jal (31.10-1§%0
31.10 and 12.20%, and using of bua jal, cast netand FAD (12.20-8.40)% which consequently lead to
dharma jal, fish trap, hook and line, lift net eheéla  higher productivity of théeel(Fig. 1).
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Fig. 1: Percent of catch composition by differentytpes of fishing methods during 2007-10 in Harideel

three species of turtles belonging to 62 genera in
Haria beel Annual total catch was consisted of 10
groups (Fig. 1) of thisbeel was estimated to be
178.6045.50; 140.21+4.65, 115.98+4.12 and
184.32+3.49 t in the year 2007, 2008, 2009 and 2010
R s respectivelyviz., major carp, minor carp, small fish,
(18%) Knife fish, snake head, cat fish, small cat fighing
eels, prawn, crabs, snails and turtles. The total
production of thébeeldecreased from 178.60+5.50 to
115.98+4.12 between 2007 and 2009 resulting in
percentage decline from 21.50% to 35.06% between
2007 and 2009. But in 2010, the situation improved
en. 27 significantly after adoption of carp nursery praetin

the beel and community based co-management
approach in théeelarea. Total production increased

Fig. 2: Conservation status of different aquatic and recorded to be 184.32+3.49 t (Table 4). Small
fauna in the Haria beel during 2006-09 fish was the dominant group in the Harieel
IUCN codes: E- Extinct, CR- Critically Endangerédy- between 2007 (45.55 t) and 2010 (46.21t) and small

Endangered, VU- Vulnerable, LR- Lower risk, NO- Not

threatened cat fish was recorded to be second highest praatucti

38.14 t and 36.72 t in the same period. The catohes
Catch and catch composition of theseel all the groups of fishes, crabs, snails and tustlese
The present study indicated the presence ohigher in 2007 but gradually declined between 2008
82 species of wild fishes, four species of prawre 0 and 2009 (Fig. 2). The production scenariobefl
species of crab, four species of snail and bivedve,  totally changed when thbeel was brought under
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carp nursery practices and community participationaves (whistling duck, great crested grebe, great

(Table 4). cormorant, red crested pochard, water cock,
Table 4: Decreasing and increasing production of Swamphen, great black headed gull, gray-headed fish
different aquatic fauna of Haria beel eagle, curlew, spotted redshank) and mammals (musk

shrew, fishing cat, small Indian jackle, flying jox

were identified.

Formation of committee and awareness meeting
About 23 meetings were held with the

Groups of Decreasing Increasing
aquatic lives  production (%) production (%)
2007-08 2008-09 2009-10

Major carp 19.74  40.85 193.77 community people living in theicinity of Haria Beel
Minor carp 2433  42.09 65.54 through participatory discussion in 2010. The
Small fish 18.66 32.93 51.26 members of the management committee and Upazilla
Knife fish 12.94 27.06 16.18 Fisheries Officer, Department of Fisheries, disedss
Snake head 14.93 19.80 22.26 about the activities and progress of theelnursery
Cat fish 23.71 41.01 51.95 and development of the Harigbeel during
Small cat fish 30.57 40.87 62.83 investigating period. The highest number of
Spiny eel 2208 18.83 5857 attendances (79.50+£1.06) was recorded in the last
br 1055 3191 38.75 meeting. Every awareness meeting and the progress
awn ' : : of the management works were remarkable (99.38%)
Craps 17.81 27.09 26.68 in the study period (Table 6).
Snails 11.76 20.29 25.46 Beel nursery
Reptiles 27.08 87.5 16.66 The physico-chemical parameters, which

The status of the 84 aquatic wild lives of the included temperature, transparency, pH, oxygen and
Haria beel ranked as different status. Important alkalinity of water, were found to be in suitabége
seven (8.0%) species such as SarpuPtinius for warm water fish culture (Boyd, 1979). From the
sarang, Cheng(Channa gachup Gajar Channa table-7, it is evident that physico-chemical
maruliug, Napit Badis badiy Bhagna Cirrhinus parameters were more or less similar in all
reba) and Turtles Kachuga tectaand Morenia  treatments. It was also evident from data in ta&ble-
peters) were rarely found in the year 2007 but thesethat the phytoplankton consisted of 27 genera én th
species were extinct (E) between 2008 and 2010beel under four broad groupsiiz, Chlorophyceae,
Fifteen (15.0%) commercially important species wasBacillariophyceae, Cyanophyceae and
facing an extremely higher risk of extinction Euglenophyceae. Chlorophyceaes the dominant
(Critically endangered, CR) day-by-day. Twenty group followed byBacillariophyceaewhich differed
seven (27.0%) major commercial importance aquaticsignificantly between 2007 and 2010 (Table 8 and 9)
wild species of théseelwas facing an very high risk The zooplankton population consisted of 12 genera
of extinction (Endangered, EN), twenty seven including nauplii in two groupsRotifera was the
(27.0%) species was facing an high risk of extorcti  dominant group followed byCrustacea which
(Vulnerable status, VU), four (4.0%) species werediffered significantly during 2007 to 2010. The
identified as Lower Risk (LR) and only four (4.0%) abundance of total phytoplankton and zooplankton
species were not threatened (NO) position,differed significantly in thebeel nursery ponds
respectively (Fig. 2 and Table 5). (Table 8).

A technology as a carp nursery bgel Growth and production parameters of
Community based co-management approach andingerlings are shown in table- 10 and fig. 3. The
enforcement of Fish Regulation Act-1950 might haveinitial length and weight of spawns, stocked inth#
helped to upgrade the habitat of theel As a result, nursery ponds of thdeel were similar. The fish
a remarkable increase in production was observedspawn) in all treatments showed the more or less
and bata labeo Lébeo batq and Bengal barb similar gain in both length and weight, where
(Rasbora elanga was rehabilitated and the total stocking density of spawn was 2.5 kg'h&lowever,
production percentage (%) also increased in 2010 ithe mean final length and weight of fingerlings in
the beel During investigation periods, fresh water different treatments were not significantly diffete
pearl bearing mussels (BivalvelLamellidens The highest weight gain was also more or less
marginali§ were recorded in the experimentael similar. Therefore, SGR, FCR and survival rate were
Shells of bivalve were utilized by rural people for more or less similar in all theeel nurseries. There
production of lime which was utilized in aquacudiur was no significant variation in the value of SGR,
and agriculture land, and consumed with betel leave FCR and survival rate in catlaCdtla catlg, rui,
and nuts. Wildlife includes, amphibiansBuffo  (Labeo rohitg and mrigal Cirrhinus cirrhosu$ fry
melanostictus Rana tigerina, Rana limnocharis, and fingerlings among different treatments.

Rana cyanophyctisand Salamandra salamondra)
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Table 5: Conservation status and distribution of aqgatic lives of Haria beel

Sl. Local name English name Scientific name Status
No. 2006 2007 2008 2009
1. Saralpunti Olive barb Puntius sarana EN CR E E
2. Cheng Snake head Channa gachua CR E E E
3. Gajar Giant snake head Channa marulius EN CR E E
4. Napit koi Dwarf chameleon fish Badis badis EN CR E E
5. Bhagna Labeo Cirrhinus reba EN CR E E
6. Common roof turtle Common roof turtle Kachuga tecta CR CR E E
7. Bengal eyed turtle Bengal eyed turtle  Morenia petersi CR CR E E
8. Along Bengal barb Bengala elanga EN EN E CR
9. Bata Bata labeo Labeo bata VU CR E CR
10. Dhela Cotio Rohtee cotio EN CR CR CR
11. Batasi Indian potasi Pseudeutropius atherinoides VU EN EN CR
12. Baghair Gangetic goonch Bagarius yarrellii CR CR CR CR
13. Chola punti Chola barb Puntius chola VU EN EN CR
14. Chuto chingri Short leg prawn Machrobrachium mirabile VU EN EN CR
15. Anju Zebra fish Brachydanio rerio VU EN EN CR
16. Gulsa Gangetic mystus Mystus cavasius VU EN EN CR
17. Guizza Giant river catfish Aorichthys seenghala VU EN EN CR
18. Gang tengra Gangetic Gagta Gagata gagata VU CR CR CR
19. Modhu pabda Pabdha cat fish Ompok pabda VU CR CR CR
20. Neftani Indian paradise fish Ctenops nobiilis VU EN EN CR
21. Pabda Pabo catfish Ompok pabo VU EN CR CR
22. Reptile Spotted flapshell Lissemys punctata EN EN CR CR
23. Calbaus Black rohu Labeo calbasu VU VU EN EN
24. Ghonia Kuria labeo Labeo gonius VU EN EN EN
25. Kalo bata Gangetic latia Crossocheilus latius VU EN EN EN
26. Kachki Ganga river-sprat Corica soborna VU VU VU EN
27. Mola Mola carplet Amblypharyngodon mola VU VU VU EN
28. Phutani punti Dwarf barb Puntius phutunio LR VU VU EN
29 Jat punti Spotfin swamp barb Puntius Sophore VU VU EN EN
30. Fulchela Razzer belly minnow Salmostoma phulo VU VU VU EN
31. Khalisha Stripled gourami Colisa fasciata VU VU EN EN
32. Lal khailsha Dwarf gourami Colisa lalia LR VU EN EN
33. Chuna khalisha Sunset gourami Colisa sota VU VU EN EN
34. Kanpona Esuarine ricefish Oryzias melastigma VU VU EN EN
35. Mini Mottled nandas Nundas nandus EN EN EN EN
36. Rani/botya Necktie loach Botia Dario VU VU EN EN
37. Kakila Fresh water garfish ~ Xenentodon canci VU VU EN EN
38. Potka Ocellated pufferfish Tetrodon cutcutia VU VU EN EN
39. Rani Loach Botia dayi EN EN EN EN
40. Chitol Humped featherback Notopterus chitala EN EN EN EN
41. Shol Striped snake headed Channa striatus vU VU VU EN
42. Koi Climbing perch Anabas testudineus VU VU EN EN
43. Ayre Long whiskered catfishorichthys aor EN EN EN EN
44. Kani papda Indian butter cat fish Ompok bimaculatus EN EN EN EN
45, Kajuli Jamuna ailia Ailia coila VU EN EN EN
46. Magur Magur Clarius batrachus VU VU EN EN
47. Kuicha Gangeticmudeel Monopterus cuchia VU EN EN EN
48. Tara baim One-stripe Spinyeel Macrognathus aral VU VU EN EN
49. Galdaisa Giant fresh water prawtachrobrachium rosenbergii VU EN EN EN
cont..
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Table 5: Conservation status and distribution of aqgatic lives of Haria beel

Sl. Local name English name Scientific name Status

No. 2006 2007 2008 2009
50. Catla Catla Catla catla LR LR VU VU
51. Rui Rohu Labeo rohita LR LR VU VU
52. Mrigal Mrigal Cirrhinus cirrhosus LR LR VU VU
53. Taka punti Rosy barb Puntius conchonius LR LR VU VU
54. Tit punti Ticto barb Puntius ticto LR LR LR VU
55. Teri punti One spot Barb Puntius terio LR LR VU VU
56. Darkina Flying barb Esomus danricus LR LR VU VU
57. Chapila Indian river shad Gadusia chapra LR LR VU VU
58. Namachanda Elongate Glasds-perchléthanda nama LR LR VU VU
59. Kata chanda Himalayan glassy perchleseudambasis bacuculis LR LR VU VU
60. Kachki Ganga River-sprat Corica soborna LR LR VU VU
61. Rangachanda Indian glassy fish Pseudambasis ranga LR LR VU VU
62. Gachua Asiatic snakehead Channa gachua vUu Vvu VU WU
63. Taki Spotted snake head Channa punctatus LR LR VU VU
64. Boal Fresh water shark Wallago attu LR VvU VU VU
65. Tengra Striped dwarf catfish Mystus vitttus LR VvuU VU WU
66. Singi Stinging catfish Heteropneustes fossilis LR LR VU VU
67. Gutum Guntea loach Lepidocephalus gontea LR LR LR VU
68. Guchi baim Striped spinyeel Macrognathus pancalus LR VvuU VU WU
69. Shotka chingri Monsoon river prawn  Machrobrachium malcolmsnii LR LR LR VU
70 Kakra Stylla serrata LR LR LR VU
71. Foli Grey featherback Notopterus notopterus LR VvU VU VU
72. Gutum Guntea loach Lepidocephalus gontea LR LR LR VU
73. Snail Apple snail Pomacea insularum LR LR LR VU
74. Samuk Viviparus viviparus LR LR LR VU
75. Bivalve Freshwater swan Lamellidens marginalis vUu VU VU WU
76. Bivalve Freshwater mussel Margaritifera auricularia LR LR LR VU
77. Gura chingri Birma river prawn Machrobrachium birmanicum LR LR LR LR
78. Silver carp Silver carp Hypophthalmicichthys molitrix NO NO LR LR
79. Buijuri Tengra mystus Mystus tengra NO LR LR LR
80. Baila Tank goby Glossogobugiuris NO NO LR LR
81. Commoncarp Scale carp Cyprinus carpio NO NO NO NO
82. Gkatakia chingrDimua river prawn Machrobrachium villosimanus NO NO NO NO
83. Thai sarpunti Silver barb Puntius gonionotus NO NO NO NO
84 Shotka chingri  Monsoon river prawn  Machrobrachium malcolmsnii NO NO NO NO

Note: IUCN codes: E- Extinct, CR- Critically Endangeré&i- Endangered, VU- Vulnerable, LR- Lower risk, Niot threatened

Table 6: Information on activities and progress otommittee of Haria beel

Sl. No. Duration No. of  No. of stake- Discussion Progress
meeting holder (%)

1. January- March 6 78.11+2.32 sharing knowledge and benefits frloe®l 97.64
resources, site selection apdeparation
nurseries, group formation, pond dyke
improvement

2. April-June 6 78.05+2.44 Release of spawns amgkflings, eding 97.56
and monitoring of water quality parameters

3. July-Sept. 6 77.32+£2.05 Close monitoring of aquatic environm  96.65
and illegal fishing, dveloping rules ar
regulations fobeel

4. Oct. - Dec. 5 79.50+£1.06 Fishing and sellin@rsty the benefits, 99.38

sharing knowledge and preparation kel
nursery for next year
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Table 7: Physico-chemical characters of carp nursgrtreatments during the experimental period

Parameters Treatments
T L) Ts

Temperature®C) 30.15+0.42 30.06 +0.71 29.88 £+ 0.65
(27.04 - 32.20) (27.50 - 32.15) (28.22 - 32.32)
Transparency (cm) 34.04 +241 29.22 +0.62 24.21 +0.83
(30.32 - 37.90) (26.70 - 29.80) (20.20 - 27.40)
pH 7.90+0.14 7.92 £0.15 7.90+£0.82
(7.40 - 8.44) (7.33-8.38) (7.45 - 8.60)
Dissolve oxygen (mg?) 4.32+0.32 4.11+0.34 4.44 +0.66
(3.88-4.77) (3.40 - 5.80) (3.73 - 4.66)
Alkalinity (mg ') 124.55 + 1.95 127.66 + 1.88 132.46 + 2.48

(120.33 - 130.66) (122.42 - 128.80) (127.10 - 138.77)

Table 8: Mean variation of phytoplankton (individual mlI™) and zooplankton (organism mif") population
in the experimentalbeel nursery treatments

Plankton group T Treat_lr_nents T
1 2 3

Chlorophycea 98.55+5.1° 103.33 +6.0° 107.44 +8.2°

(92.33-106.34  (94.20-110.32  (98.33- 114.44

Bacillarioptyceat 82.24 +1.3° 90.81 +0.5° 96.0 £ 1.1°

(77.33-87.67  (86.00-94.62  (94.66- 99.14

Cyanophyces 52.00+0.7¢ 56.22 +1.2° 61.27 +0.8°

(50.00-54.50  (53.33-57.40  (58.11-62.33

Euglenophyces 4.19+0.3? 3.44 +0.3° 2.36 £0.3¢

(3.88-4.34 (2.77- 3.89 (2.00- 2.77

Total phytoplanktor (x10° cells ™)) 236.98 +41.4° 253.80 +44.6° 267.03 +47.2°

Rotifere 13.62 +1.2° 11.88 +1.4° 12.02 +0.8°
(9.33-15.67)  (9.67-13.66) (11.07 - 15.38)

Crustacez 6.51 +0.3° 5.50 £0.6° 5.01 £0.3°

(5.04-6.02 (4.52-6.77 (4.42- 6.58

Other: 2.11+0.1° 2.57 £0.0° 1.77 £0.0¢
(2.01 - 2.55) (2.02 - 3.08) (1.22 - 2.70)

Total zooplanktor (x1C° cells I™") 22.24 +5.8°¢ 19.95+4.7° 18.80 +5.2°

Note: Figure with different superscripts in the samow differed significantly (P>0.05). Figures imet
parentheses indicate the range.

Table 9: List of phytoplankton and zooplankton recaded from the Haria beel

Plankton group Name of plankton

Phytoplankton Chlorococcumsp, Clasteriumsp, Eremesphaerap., Gonotozygorsp, Kirchneriellasp.,

Chlorophyceae  Mesoteniunsp, Microspora willeana, Mougeotia viridis, Oocyskiergei, Ophiocytiunsp.,
Pediastrum simplex, Peniuap, Protococcussp.,Spyrogyra pseudocylindrica, Tetdren
tumidulum, Volvox aureandZygnema pectinatum.

Bacillariophyceae Diatomaancips, Fragilaria crotonensis, Melosisp., andNaviculasp.

Cyanophyceae Anabaenap., Chroococcus giganteus, Merismopesiig
MycrocystisaeruginosaandOscillatoria sp.

Euglenophyceae Euglena viridis.

Zooplankton Brachionus calycifiorus, Filinia longiseta, Keral@lcochlearisandTrichocerasp.
Rotifera
Crustacea Bosmina sp, Cyclops americanus, Daphnia longisdniaptomus oregonensis, Lecasy,

Moinasp, Oicomonassp andNauplius
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Table 10: Growth performance, survival and producton of carp fry and fingerlings after 60 days of
rearing; mean = SD with ranges in parentheses

Parameters Treatments
T T2 T3

Initial length (cm 1.01 £ 0.0: 1.01 £ 0.0: 1.01 + 0.0z
(0.94 - 1.05) (0.94 - 1.05) (0.94 - 1.05)

Final length (crr 10.64 +2.1% 10.58 +2.0° 10.60 +1.8°¢

(7.44-13.88 (7.48-14.11 (7.28-14.02

Initial weight (g 0.012 + 0.00: 0.012 + 0.00: 0.012 + 0.01
(0.010 - 0.016) (0.010 - 0.016) (0.010 - 0.016)

Final weight (g 49.99 + 3.8° 50.0 + 3.97 49.20 + 4.0°

(45.30- 53.77c: (45.28- 53'2% (44.77- 53.5%

. . 49.98 £ 3.5 49.99 + 3.6 48.19 + 3.3
Net weight gain (g) (44.58 - 53.22) (44.11 - 52.52) (44.18 - 53.25)

Average daily gai(g) 0.83 0.0 0.83 +0.0? 0.80 £ 0.0"

(0.76- 0.86 (0.77-0.86 (0.77-0.83

Specific growth rat 13.89 +0.4° 13.89 + 0.6°7 11.27 +0.6¢
(13.35 -14.05) (12.94 - 14.76) (12.52 - 13.8 4)

Survival rate (% 70.55+0.8"° 72.70 + 072 70.08 +0.6°

(68.86- 74.80 (70.24- 74.55 (68.80- 73.24

FCR 1.42 +0.07 1.43+0.07 1.73 £0.0"
(1.12 - 1.42) (1.10 - 1.44) (1.12 - 1.96)

Productiol he™'# 432,554 +21.%° 432,584 +52.4° 428,249 +44.1°

Note: Figure with different superscripts in the sanmow differed significantly (P>0.05). Figures imet
parenthesis indicate the range. # Total numbemafefrlings harvested after 60 days.

— X— Treatment T1 - -& - Treatment T2 — -0~ — Treatment T3 was very much similar in all the treatments and
60 1 production of fingerlings did not differ significtin
among the treatments (Table 10).

The physico-chemical factors were found to
be more or less in normal range in the Hdreel
(APHA, 1998). Water temperature of thieeel
showed increasing trend in monsoon and post
P monsoon season and decreasing trend in winter
A which is supported by Mathew (1975). Transparency
was consistently higher in deeper portion of ltlee|

e possibly due to stagnancy of water. Rahman (1992)
0 T T T T T 1 .
1st and ard ath Sth s Final statgd that the transparency of product|ve. water
sampling day bodies should be 40 cm or less. The uniformly
average value of oxygen range
Fig. 3: Gain in weight (g) of carps fry and (4.05-7.65 mg1) as noted in thebeel agrees well
fingerlings in three treatments at every  with the findings of APHA (1998), pH (6.45-8.86)

10 days interval values of thebeelwas more or less similar with the

The initial length and weight of fish spawn findings of Rahman and Rahman (2003). An
were almost identical. It is evident from the dttat  alkalinity level of the beel was medium to high
the fry attained an average size of 10.64 + 2.1ficm (Clesceri et al., 1989). The temperature and
length and 49.99 + 3.88 g in weight in treatmept T transparency of the carp nursery was within the
10.58 + 2.07 cm in length and 50.0 + 3.92 g in Wweig acceptable range fdseel nursery ponds (Haquet
in treatment 7, and 10.60 + 1.88 cm in length and al., 1993). The dissolve oxygen was in acceptable
49.20 * 4.02 dn weight in treatment T where same range compared to ponds stocked with same density.
feed with mustard oil cake (30%), rice bran (25%), Similar results were observed by Boyd (1982).
wheat bran (25%) and fish meal (20%) were Fluctuation of dissolve oxygen concentration might
maintained. It is clearly indicated that the growth be attributed to photosynthetic activity and vaoiat
weight was exhibited by the fry and fingerlings whe in the rate of oxygen consumption by fish and other
they were supplied same quality/amount of feedi,stuf aquatic organisms (Boyd, 1982). pH values agreed
showing a direct correlation between feed stuff andwell with the findings of Kohinooet al. (1994) and
growth of fish. The mean production (numbethaf Chakrabortyet al. (2003). Alkalinity levels indicate
fingerlings was 432554, 432584 and 428249 inmedium to higher level of productivity. Higher tbta
treatment T T, and T; respectively. The production alkalinity values might be due to higher amount of

50 ¢

40

30+

20 A

Gain in weight (g)
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lime used during carp nursery preparation (Boyd,caught in thebeel and its floodplain. Khat§1982)
1982; Jhingran, 1991). reported thatkachuga tectaare mainly distributed

The fishing effort with various types of between the stretches of Ganges River and the
fishing methods such as seine net (kaperi jal)hgt  Brahmaputra River. Bengal eyed turt, petersi
(current jal) and FAD increased between the yeamwas found in théeeland its floodplain. Da§l991)
2006 and 2008 but use of current jal increasedmentioned that the occurrence of Bengal eyed turtle
dramatically during same period. As a result, anM. petersiwas in Assam of India. Turtles of the
average number of fishes and other aquatic livesurveyedbeeland its floodplain declined because of
declined in the surveyetieel and its floodplain. dewaterization of its habitat for irrigation and
Haroon et al. (2002) reported eighteen types of destruction of its breeding ground and nestingssite
fishing gears recorded from the Sylhet sub-basth an Over exploitation for local consumption and foreign
thirteen types from Mymensingh sub-basin which aretrade indiscriminately posses a threat to all sgseof
very similar to this study. Sugunan and Bhattachary turtles as well. The population of bivalve,
(2000) found a wide variety of fishing methods Lamellidens marginalisfound in the beel and
employed in théeek of Assam, India which are very floodplain, had also decreased which is consistent
similar to the present study. Cast rigéaki jal) was  with the observation of A(i1991).

used whole year in theeel It is a very popular The study clearly indicated that the aquatic
fishing method and used all over the BangladesHives of the beel were subjectedo over fishing
(Ahmad,1962). resulting in gradual decline in aquatic populatiom.

The catch statistics indicate a decreasingaddition, aquatic ecosystem health is changingtdue
trend in production percentage of theelwhich was  global affect, construction of flood control bareag
very similar to the report of Moyle and Leidy (1992 soil erosion, siltation and drainage structures and
According to them, worldwide 20% of all freshwater agro-chemicals. Domestic organic wastes (sewage)
species are extinct, endangered or vulnerable. Thdirectly or indirectly passing through canals osids
total catch statistics of aquatic lives in the syed  to thebeelpolluted the aquatic ecosystem health. The
beel indicated that percentage of different group of genetic stock structure of aquatic populations was
aquatic lives sharply decreased within three yearseduced due to pollution and destructive fishing
which are very similar to the study of Chakraborty practices (Mazid and Hussain, 1995). Indiscriminate
(2009, 2010), Chakraborty and Mirza (2007). killing of fish occurred due to the use of pestesdn
Shannon index (Shannon, 1948) was used to identifymproper doses, use of forbidden chemicals, and
the present status of the Bogajdeel But six  aerial spray of chemicals as used in paddy field
indicators of IUCN (2000) were used for ranking of which is very much similar to the observation of
aquatic fauna of théeel Commercially important Mazid (2002) and Chakraborty (2010).
seven (8.0%) species such as SarpuPtinfius Indiscriminate destructive fishing practices
sarang, Cheng(Channa gachua Gajar Channa caused havoc to the aquatic biodiversity of tieel
maruliug, Napit Badis badi}, Bhagna Cirrhinus  As a result, the ecosystem health and biological
reba) and Turtles Kachuga tectaand Morenia  diversity of thebeeldeteriorated at an unprecedented
peters) were rarely found in the year 2007 in Haia rate (Hussain and Hossain, 1999). Intervention to
beel However, these species were extinct betweercontrol floods, adoption of new agricultural
2008 and 2010. Fifteen commercially important technologies and construction of road networks was
aquatic species were facing extremely higher risk o altered the ecology ofbeel significantly which
extinction (CR) day-by-day. About 27 important supported the views of Khan (1993) and Ali (1991).
aquatic wild species of théeel was facing as Stock of the wildlife brood fishes in their breegin
extremely high risk of extinction (EN), 27 aquatic ground also suffered significant damages resulting
wild species were Vulnerable status, four speciesa reduction of biodiversity as noted by Nishat 309
were identified as Lower Risk and only four speciesand Chakraborty (2010).
were Not threatened position, respectively. The phytoplankton consisted of 26 genera,
According to IUCN 1998, Bangladesh about 56 which was more or less similar to the observatibn o
freshwater fish species are critically or somewhatSugunan and Bhattacharjea (2000). The zooplankton
endangered. Due to over-exploitation and variouspopulation consisted of 12 genera which were closer
ecological changes in natural aquatic ecosystento the findings of Ahmeet al. (1997) and Sugunan
health such abeeland its floodplain, commercially and Bhattacharjea (2000). In the nursery ponds, the
important aquatic lives were in the verge of phytoplankton abundances were consistently higher
extinction which is in agreement with the findingls  than that of zooplankton. Similar results were also
Sarker (1993). recorded in various food fish, and fry and fingagli

During winter season, turtleMorenia  rearing ponds (Chakraborgy al, 2003).
petersi, Kachuga tectand Lissemys punctafavere
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A total number of 15 species of marginal less similar due to the same stocking densities of
and submerged vegetation was observed in théatchlings. Stocking density of 2.5 kg hatchlings.h
floodplain andbeel which are comparable with the is a standard density of stocking for rearing afpca
finding of Sugunan and Bhattacharya (2000) in casdingerlings for 60 days in single-stage nursing.
of floodplain of Bramahputra basin. The swamp Production of requisite quantity of higher qualfigh
forests, mainly represented by hijal tree fingerlings within thebeel premises may be helpful
(Barringtonia acutangula have been reduced to a towards the protection of catlaCdtla catlg, rui
few small patches in the surveyed area. In this(Labeo rohita and mrigal Cirrhinus cirrhosu3 from
experiment, crude protein levels (32.88% dry weight extinction as well as ensuring its conservation and
in supplementary feeds was very near the dietaryehabilitation. The locabeelmanagement committee
protein of 31% for the optimal growth dfabeo developed a frame work on sharing of benefits,
rohita (De Silva and Gunasekera, 1991). Growth indeveloping rules and regulations fbeel resource
terms of length, weight, weight gain and SGR of management. Fortnightly meeting were regularly by
fingerlings of carp fry and fingerlings was more or the beel management committee to monitor and
less similar in the different treatments where theprogress of théeelnursery practice. Participation of
stocking density feed quality was same. De Silvé an local member of the community and their active
Davy (1992) stated that digestibility plays an involvement played an important role in overall
important role in lowering the FCR value by effitie management ofbeel nursery andbeel resource
utilization of food. Digestibility, in turn, depeadbn  (Chakrabortyet al, 2010).
daily feeding rate, frequency of feeding, and tgbe It is very important to apply community
food used (Chiuet al, 1987). However the FCR based co-management approach to harness aquatic
value in the present study indicates better foodresources and conserve biodiversity of teel In
utilization efficiency, despite the values increhse order to promote biodiversity the deep area of the
with applied stocking densities. Haqu,al. (1991);  beel must be declared as sanctuaries to protect the
Thripathi et al. (1979); Rahman and Rahman (2003) aquatic lives in all season, strict enforcementigif
and Chakrabortet al. (2006) found higher stocking Act-1950, forbidding unplanned digging and
density of fry and fingerlings of carps as well as sedimentation; avoid unplanned construction ofdloo
competition for food and space reduces surviva.rat control, embankments, drainage system and sluice
But there was a same competition for food and spacgates, conversion of inundated land to cropland
in the experimental nursery ponds due to maintginin (reducing water area); and controlling use of
same stocking density (2.5 kg Ha Sahaet al. pesticides and agrochemicals in theel and flood
(1988), Rahman and Rahman (2003) andplain area. The above issue will lead to ensure the
Chakrabortyet al. (2006) stated that low growth at food security of the people of Bangladesh.
higher stocking densities could be due to less
availability of natural food and some variations in ACKNOWLEDGMENT
environmental parameters. In this experiment, same The authors gratefully acknowledge for the
stocking density was maintained and same percentagdnd support and cooperation received from
of daily ration was regularly used in different Department of Fisheries, Bangladesh.
treatments. Finally, it is concluded that the sealji
growth, production of carp fingerlings were more or
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