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ABSTRACT

The present study was carried out during the period from July 2010 to
June 2013. Chalan Beel is the largest and most important wetland in
the North Central Bangladesh covering an area of about 368 km? during
the monsoon season. The present investigation was carried out to
determine existing fisheries status; fish catch composition, fishing
seasons, fishing gears and crafts used, fishermen’s socio-economic
welfare, and identify the scope of opportunities to evolve existing
fisheries management strategies focusing on fish bio-diversity

conservation.

During the study period, a total of 117 bony fish species (Osteichthyes)
under 63 genera, 27 families and 12 orders are identified. From the
study area 35 species of fisheries items were recorded under the classes
Gastropoda and Pelecypoda (Mollusca), Crustacea (Arthropoda),
Amphibia and Reptilia (Chordata). The highest number of fish species
thirty eight (38) was identified under the family Cyprinidae and Puntius
was the most dominant genus including eight (8) species. The study
results indicate at least 27 fish species once considered as abundant but
now being classified as threatened. The annual fish production in the
Chalan Beel was 11999 tons in 2012, being reduced by 45% of the
production observed 30 years back (1982).

In the present study, total 36 types of gears including 9 types of net, 11
types of trap, 7 types of hook and line, 7 types of wounding gears and 2
types of FAD (Fish Aggregating Device) were recorded. The maximum
and minimum mesh size was found as 4.50+4.27cm and 0.09+0.08cm in
Suti jal and Jhaki jal respectively. Highest CPUE (Catch Per Unit
Effort) was found for Suti jal (69.2+25.2) and lowest for Khepla jal

(3.75+2.61). Illegal fishing gears were found as the major problems in
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the study area. The annual total landing of various species from the
Chalan Beel was recorded. Highest landing was 3673117 kg/yr in
Mohisluty fish landing centre (Tarash), and the highest landed species
was Pangasius sutchi (434705 kg/yr) in Singra fish landing centre
(Singra). The peak fish landing was found in the months of November
and December, and the lowest fish landing was recorded in the months
of March and April. Five types of marketing channels were identified
and the commission agents usually earn at a rate of 3%-4% from the
farmers. Most of the fish of the Chalan Beel (nearly about 60%) is locally
supplied and 40% is supplied from outside (other parts of Bangladesh).
Infrastructure of wholesale and retail fish markets were not adequate
with regarding to sales area, packaging, sanitation, water supply,

drainage, cleaning, washing and maintenance with an exceptions.

In the study period, six (6) Chatals (fish drying area) at Singra, eleven
(11) at Tarash and five (5) at Gurudaspur were observed. Each Chatal
can give a space for 70-80 maunds of fish for drying. After drying 10-11
kg dry fish are obtained per maund of raw fish. Among the dried
products 8-9 kg are of excellent quality and rest 1-2 kg are of low
quality. A total 28 species of fishes and fisheries items identified which
are used for drying, partly damaged fishes are used. Dry fish farmers
usually bought raw fishes from the local markets or landing center.
Majority drying were done by spreading raw fishes on bamboo rack
without any protection measure from insect or dust. Maximum dried
products were carried to Sayadpur (Nilphamary) dry fish wholesale

market.

It was observed that about 117 different kinds of pesticides were used in
the Chalan Beel area. The average pesticides usage in the crop lands
within the Chalan Beel was 2.75 kg ha'! crop '!. Farmers are using

chemical fertilizer to meet the increasing demand of food for the excess

v
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Plate 3.4: Endangered fish species in the Chalan Beel
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Table 3.8: List of critically endangered fish species in the Chalan Beel

SI. No. Scientific Name Local Name
1 Bagarius bagarius Bagair
2 Clupisoma garua Ghaira
3 Eutropiichthys bacha Bacha
4 Rita rita Ritha/ Eta
5 Puntius sarana Deshi sarputi

Plate 3.5: Critically endangered fish species in the Chalan Beel
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3.1.8 Fish production in the Chalan Beel
The total fish production from the Chalan Beel was 11999  tons in 2012,

being comprised of 715.33, 3549.93, 3932.24, 3801.50 tones from river,

beels, flood plain, and pond and borrow pits respectively (Table 3.9). The

corresponding productivity estimates were 224, 387 and 179 kg/ha

respectively, in river, beel and flood plains. The total fish production in

-1

the Chalan Beel declined by 45% in 2012, compared to the production in

1982 (Fig. 3.3). The present study suggested that the production of the

Chalan Beel could be increased to 50,000 tones if basic management

practices are followed (e.g. proper execution of fish act, establishment of

fish sanctuaries , maintaining minimum water depth in the dry season).

Table 3.9: Total fish production in different water bo

in 2012

dies in the Chalan Beel

Types of water body

Total fish production (tones)

Production (kg/ha -1)*

River 715.33 22.53

Beel 3549.93 380.70

Floodplain 3932.24 177.90

Ponds & borrow pits 3801.50 1493.07
Total = 11999

* Calculation of per unit production, total production is divided by area of water bodies in monsoon

season.

Source: Upazilla Fisheries Offices (Singr a, Gurudaspur and Tarash), 2012

30000 1 26990
= 24336
s 25000 -
S 20000 - 18700
-_.3 15421
= 15000 - 12460 12211 11999
o
& 10000 -
i
[72]
i 5000 -
1982 1987 1992 1997 2002 2007 2012
Year

Fig. 3. 3: Fish production trends in

the Chalan Beel (1982 -2012)
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Monthly fish production during the study period is given in Table 3.10

and Fig. 3.4. The fish production showed significant (P<0.05) difference

among the months, however, not among the sites (Singra, Gurudaspur

and Tarash). The higher fish production was observed in the month of

December followed by October and September. The monthly production

differed significantly (P<0.05) in different months.

Table 3.10: Mean-SD of fish capture (MT) in different study area and mon th

during study period in 2012

Month Mean—-SD of fish captured (MT) at different  Upazilla s
Singra Gurudaspur Tarash
July 6.08-0.12 3.32-0.19 6.33-0.01
August 6.73-0.70 8.37-0.35 5.51-0.05
September 8.77-0.25 9.40-0.03 10.39-0.15
October 8.94-0.17 10.93-0.12 13.34-0.03
November 7.45-0.08 10.50-0.16 8.12-0.07
December 15.80-0.15 14.62-0.09 14.44-0.05

Production (MT)

e I =
o N b O ©
. . . . |

o N B ] [e¢]
| | | |

—&— Singra —@— Gurudaspur —— Tarash

Jul Aug

Sep Oct Nov Dec

Fig. 3. 4: Fish production trends in different months in the Chalan Beel during 2012
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Table 3.11: Year-wise fish production of b eels in Bangladesh (2001- 2002 to
2009-2010) Appendix Table 4

Year Fish production in beel Annual growth rate of production
(M ton) over last year
2001-2002 76,101
2002-2003 75,460 -0.842
2003-2004 74,328 -1.500
2004-2005 74,925 0.803
2005-2006 76,365 1.921
2006-2007 75,137 -1.608
2007-2008 77,524 3.176
2008-2009 79,200 2.161
2009-2010 70,209 -11.35
Average 75,472
SD 2326.69
CV(%) 3.27
Source: DoF

The Annual Growth Rate was positive in 2004 -2005, 2005-2006, 2007-
2008 and 2008-2009. But it was negative in 2002 -2003, 2003-2004, 2006-
2007 and 2009-2010. The Annual Growth Rate was declined in 2009 -
2010 as compared to 2008-2009. Annual Growth Rate of fish production
in the Chalan Beel was -0.842 in 2002 -2003. It indicates that fish

production of beels is in the alarming situation (Table 3.11).
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Fishing Gears and Crafts use in the Chalan Beel

The fishing methods used at a particular place depend on the type of
fish caug ht and nature of the water bodies. Various types of gears and

crafts are used for fishing in Bangladesh.

A variety of fishing gears a re used in the Chalan Beel, which include 36
types of gears including 9 types of net, 11 types of trap, 7 types of hook
and line, 7 types of wounding gears and 2 types of FADs. In the month
of September to January most of the fishermen catch fish  throughout

day and night.

3.2.1 Fishingg ear

Fishing gear is any form of equipment, implement, tool or mechanical
device used to catch, collect or harvest fish, even fishing done by hand.
In seasonal waters or beels, during winter, people can be usually seen
fishing using different traditional gears while some even do so without

using any gear.

A fishing gear is the tool with which aquatic resources are captured,
whereas the fishing method i s how the gear is used. Gear also includes
harvesting organisms when no particular gear (tool) is involved.
Furthermore, the same fishing gear can be used in different ways. A
common way to classify fishing gears and methods is based on the
principles of how the fish or other preys are captured and to a lesser

extent on the gear construction.

FAO defines and classifies the main categories of fishing gear as follows:
1. Surrounding nets (including purse seines)

2. Seine nets (including beach seines and Boat, Scottish/Danish
seines)

3. Trawl nets (including Bottom: Beam, Otter and Pair trawls, and
Mid-water trawls: Otter and Pair trawls)

4. Dragnets
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Lift nets
Falling gears (including cast nets)

Gillnets and entangling nets (including set and drifting gillnets;
trammel nets)

Traps (including pots, stow or bag nets, fixed traps)

Hooks and Lines (including hand lines, pole and lines, set or
drifting long lines, trolling lines)

10. Grappling and wounding gears (including harpoons, spears, arrows,
etc.)

11. Stupefying devices.

3.2.1.1 A. Fishing nets
Fishing nets used in the Chalan Beel: Fishing nets are made by

knotting relatively thin thread leaving meshes in between knots.
Modern nets are usually made of artificial polyamides like nylon,
although nets of organic polyamides such as wool or silk thread were

common once and are still is use.

Various types of nets used in for fishing purpose. Different types of nets
are used in Bangladesh since long time; with little modification those
nets are still in use for fishing in different types of water bodies. There

Is no specific type of net used in a definite type of water body or to catch
a definite species of fish. Design and construction of net are of
considerable importance. Mesh size in the important factor in
decreasing a definite type of net. Such mesh size is very important
especially for gill nets. The materials of net depend upon the thickness,
mesh size, number of twisted cords, net floats and sinkers to be used for
net. Different types of nets are used in the Chalan Beel for catching

different types of fishes.


http://dictionary.sensagent.com/Mesh/en-en/
http://dictionary.sensagent.com/Knot/en-en/
http://dictionary.sensagent.com/Polyamide/en-en/
http://dictionary.sensagent.com/Nylon/en-en/
http://dictionary.sensagent.com/Wool/en-en/
http://dictionary.sensagent.com/Silk/en-en/
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Manufacture of  nets
Commonly nets are made of ordinary twisted cotton, cord which is

composed with 3-5 wire or threads. Nets are generally prepares from
silk cotton fiber. Various synthetic fibers are  also used for making nets.
Synthetic fibres are durable then cotton threads, and different types of
synthetic fibers are used for manufacturing of nets as follows (Table
3.12). To keep nets vertically straight at a definite depth of the water
body floats on the handling rope and loads on the bottom rope of the net

are need. The | oads are also called as sinkers.

Table 3.12: Synthetic fibers are used in nets and their cost

Synthetic fiber Local name Cost/kg (Tk).
Polyamide Nylon 230
Polyester Terylene 110
Polynyl Plastic tetron, or Envilon 250
Polycryloniferte Orlon * 185

*Qrlon is called as davron in India (Khanna, 1980)

Floats are made of cork, wood, plastic, sponge, rubber, sholla, cane of
desired size and shape. The sinkers determine the bottom condition and

net-size. The sinkers are best made of iron and burning soil.

Classification of  net
The fishing nets observed to use in the study area are classified in

different categories , which as follows:

1. Set bag net
2. Seine net
Gill net
Drift net
Lift net
Framed net
Cast net
Drag net
Push net

© 00 NO O A~ ®
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In Table 3.13 the different types of net with their local names, target
fish species and percentage of use, and fishing time on presented.

Percentage of use of different nets is graphically presented in Fig. 3.5.

Table 3.13: Types of fishing nets and period of operation in the Chalan Beel

Type of Nets Name of gear Target species Period % of use
Set bag net |Suti jal All Sept.-Nov 10
Seine net Ber/ Badal/ Mosheri All May -Oct. 9
Kochal jal All -do- 1
Gill net Punti jal Puti May -Nov 12
Drift net Koi jal Koi -do- 5
Fash jal All -do- 6
Current jal All -do- 7
Lift net Veshal/ Khora jal All July -Nov. 16
Framed net |Dharma jal All July -Sep. 13
Huncha jal All -do- 2
Cast net Khepla jal All Year round 6
Jhakhi jal All -do- 2
Drag net Moi jal SISF, prawn July -Aug 4
Boa jal SISF -do- 3
Hat badhai jal SISF July -Nov 2
Push net Thela jal SISF year round 2
m Suti jal M Ber/ Badal/ Mosheri m Kochal jal M Punti jal
M Koi jal Fash jal M Current jal m Veshal/ Khora jal
Dharma jal H Huncha jal Khepla jal H Jhakhi jal
= Moi jal M Boa jal Hat badhai jal M Thela jal

18% 1
16% -
14% A
12% -
10% A
8%
6% -
4%
2% A
0% -

Net types

Fig. 3. 5: Percentage of net use

Among the available nets used in the Chalan Beel, the maximum length
of Current jal is (79.4-27.6m) and minimum length was found in
Huncha jal (1.10-0.15m) (Table 3.14). Whereas the maximum and

minimum height were recorded 5.11-1.59m and 0.74-0.47m for Dharma
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was
recorded 4.50-4.27cm and 0.09-0.08cm in Suti jal and J hakhi jal

jal and Punti jal respectively. Maximum and minimum mesh size

respectively. Highest Catch Per Unit Effort (CPUE) was found in Suti
(69.2-25.2) whereas the in Khapla jal
(3.75-2.61). Galib et al. (2009 b) described current jal as one of the prime

jal lowest was recorded

problem for reducin g fish diversity and abundance.

Thela jal, Jakhi jal and Khepla jal were found to use round the year in
the study area. Other nets were operated for specific time duration
(Table 3.14). Punti (Puntius sp.) was recorded as the most abundant
species caught by different nets; some other common species were Colisa
(Colisa sp.), Tengra (Mystus sp.), Darkina (Esomus danricus), Chanda
(Chanda sp.), etc (Table 3.15).

Table 3.14: Characteristics of d ifferent fishing nets (average — SD; n = 16) in

the Chalan Beel

Type of Name of gear Length (m) Height | Mesh Size | Duration CPUE
gear (m) (cm) (minute)
Set bag net |Suti jal 55.5-25.6 | 1.10-0.01 | 4.50-4.27 | 360.5-10.5 | 69.2-25.2
Seine net |Ber/ Badal/ Mosheri | 45.5-15.2 | 3.0-0.25 | 0.61-0.52 | 120.5-15.0 | 20.6-4.48
Kochal jal 15.5-7.5 2.5-0.15 | 1.00-1.50 | 90.5-6.5 | 10.4-5.15
Gill net Punti jal 12.6-2.06 | 0.74-0.47 | 0.89-0.40 | 233-123.8 | 43.1-12.8
Drift net Koi jal 5.85-1.25 | 1.30-0.25 | 3.20-0.45 | 25.5-1.29 | 8.45-3.92
Fash jal 5.75-1.21 | 1.30-0.25 | 3.50-0.46 | 25.5-1.20 | 8.40-3.85
Current jal 79.4-27.6 | 1.33-0.12 | 4.34-3.15 | 290.9-0.20 | 65.4-18.4
Lift net Veshal/ Khora jal 5.74-1.14 | 3.26-0.40 | 1.40-0.48 | 7.93-1.60 | 22.6-5.94
Framed Dharma jal 5.88-1.46 |5.11-1.59 | 0.83-0.42 | 5.85-3.49 | 10.5-6.45
net Huncha jal 1.10-0.15 | 1.80-0.18 | 0.83-0.12 | 1.50-0.70 | 3.90-2.75
Cast net Khepla jal - - 1.12-0.12 | 1.97-0.75 | 3.75-2.61
Jhakhi jal - - 0.09-0.08 | 4.85-1.27 | 8.35-3.52
Drag net Moi jal 45.1-3.05 | 1.29-0.20 | 1.57-0.53 | 18.7-2.78 | 24.8-4.15
Boa jal 9.60-1.98 |1.16-0.23 | 1.24-0.56 | 8.23-2.58 | 16.2-2.89
Hat badhai jal 7.25-2.59 |1.28-0.35 | 0.31-0.13 | 2.35-0.49 | 13.4-5.95
Push net Thela jal - - 0.31-0.09 | 1.96-0.75 | 3.96-2.86
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Table 3.15: Different types of net used for fishing and catch species (average
—SD; n=16) in the Chalan Beel

Type of Nets

Name of gear

Period

Catch composition

Set bag net

Suti jal

Sept.-Nov

Punti, Colisa, Guizza, Ayre, Boal, Rui, Calbaus,
Pabda, Chela, Bacha, Tengra, Rita ete.

Seine net

Ber/ Badal/ Mosheri

May -Oct.

Punti, Colisa, Guizza, Ayre, Boal, Rui, Calbaus,
Pabda, Chela, Bacha, Tengra, Rita ete.

Kochal jal

-do-

Punti, Colisa, Guizza, Boal, Rui, Calbaus,
Pabda, Chela, Tengra ete.

Gill net

Punti jal

May -Nov

Punti  (73.17%), Colisa (11.79%), Tengra
(8.54%), Koi (2.44%) and others (4.06%).

Drift net

Koi jal

-do-

Punti (43.17%), Colisa (10.79%), Tengra
(6.54%), Koi (35.44%) and others (4.06%).

Fash jal

-do-

Punti (15.26%), Colisa (13.87), Chanda (7.12%),
Tengra (9.66%), Batashi (36.2%), Koi (9.11%)
and others (8.78%).l

Current jal

-do-

Punti (45.26%), Colisa (13.87), chanda (9.12%),
Tengra (7.66%), Batashi (6.2%), Koi (5.11%)
and others (12.78%).

Lift net

Veshal/ Khora jal

July -Nowv.

Chanda (17.32%), Punti (15.75%), Tengra
(13.39%), Koi (2.44%), Chapila (9.45%), Kechki
(5.51%), Baila (4.72%), Mola (4.72%), Guchi
(3.94%), Tara baim (3.94%) and other (8.66%).

Framed net

Dharma jal

July -Sep.

Chela (18.75%), Punti (15.63%), Colisa
(10.94%), Chanda (9.38%), Batashi (7.81%),
Kakila (7.81%), Baspata (6.23%), Chapila
(4.69%), Darkina (3.12%), Mola (3.12%) and
others (12.5%).

Huncha jal

-do-

Chela (18.75%), Punti (21.86%), Colisa
(10.94%), Chanda (9.38%), Batashi (7.81%),
Kakila (7.81%), Darkina (8.81%), Mola (3.12%)
and others (12.5%).

Cast net

Khepla jal

Year
round

Punti (26.45%), chapila (22.58%), Colisa
(17.65%), Rui (7.84%), Calbaus (5.88%), Koi
(5.88%), Tilapia (4.88%) and others (8.84%).

Jhakhi jal

-do-

Punti  (27.45%), chapila (21.58%), Colisa
(17.65%), Rui (7.84%), Calbaus (5.88%), Koi
(5.88%), Tilapia (5.88%) and others (7.84%).

Drag net

Moi jal

July -Aug

Punti (16.8%), Tengra (16.8%), chanda (14.4%),
Batachi (13.6%), Chapila (8.8%), Gutum (6.4%),
Colisa (5.6%), Batichata (4.8%), Bele (4.8%) and
others (8%).

Boa jal

-do-

Chela (23.61%), Chanda (19.44%), Darkina
(18.06%), Punti (12.5%), Colisa (11.12%),
Kakila (6.94%) and others (8.33%).

Hat badhai jal

July -Nov

Darkina (22.22%), Punti (20.83%), Chanda
(19.44%), Colisa (12.5%), Mola (9.72%), Chela
(5.57%) and others (9.72%).

Push net

Thela jal

Year
round

Chanda (20.7%), Colisa (17.24%), Darkina
(17.24%), Chela (13.8%), Punti (10.34%),
Tengra (10.34%) and others (10.34%).
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Impact of nets on indigenous fishes of the Chalan Beel
Suti jal (CPUE, 69.2-25.2); Suti jal is very harmful net for fish

biodiversity because of mesh, shape and size. Suti jal has two, three or
four steps, each step is with different mesh size. The mesh size becomes
larger to smaller at the tail end. The mesh size is very small, and the
net looks like a bag or purse. Fish wit h downstream migratory habit are
caught in Suti jal . In fact all types of fish and fisheries item s are caught
with Suti jal, thus the net destroys both brood fishes and f ingerlings. In
the beel, Suti jal is used frequently, as the result the number of brood

fish is decreased to critical level.

Current jal ( CPUE, 65.4-18.4): Mesh size of the current jal is very
small, and hence it is capable to catch every kind of fish and other
species. The use of Current jal created dangerous situation in beel
fisheries. Because these nets can catch brood fish and fry. Excessive use

of this net is created negative pressure on beel fis hery.

Punti jal (CPUE, 43.1-12.8): Punti jal works as a filter in the beel water.
For this reason the egg and fry of different species are caught and
destroyed which is the cause for depletion of fish population and

diversity .

Plate 3.6 shows different of nets used in the Chalan Beel. Operating

system of some nets are shown in Plate 3.7.
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Kora jal Vashan jal

Uri jal
Plate 3.6: Different types of nets found in the  study area
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Ber jal Current jal

Dharma jal Khepla jal

Thella jal Par jal/ Pangus jal

Plate 3.7: Operating different types of nets in the study area



Chapter - Three Results and Observations 84

Preservation of n  ets
After fishing a net is contaminated with fish slime and other organic

matters so it should not be left as such overnight. All types of fishing
gears are liable to deterioration, if proper care is not taken.
Deterioration may be due to mechanical wear and tear by rubbing and
stretching of the components, or it may be due to decaying caused by the
moulds and bacteria. Nets should be cleaned by washing in running
water. If washing a nd drying is not possible, nets may be dipped in
brine and sufficient quantity of coarse common salt is sprinkled over it.

It is better to sprinkle salt between layers (Khanna, 1989). Copper

sulphate is also used for cleaning the nets.

Exposure to direct sunlight for long period is also harmful  for the nets.
So the nets must be washed immediately after use and dried in shade. A
net is destroyed by bacteria. The best method of storing is to suspend

the nets loosely in well ventilated sheds.

Coal-tar is used to strengthen cotton nets. Nylon threads or fibres are
preserved by gab juice. Nets are dipped into the mixture of gab juice
mixed with water in a balti (bucket) or gamla or earthen pot. This gab
juice used in the nets once a month or once in 3 months according to
frequency of use and time of duration in water of the nets. But the
current jal need not to preserve by gab juice. In the study area, it is
observed that the nets are mostly preserved after sun drying. In plate

3.8 net making and preservation processes are shown.
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Used Gab juice

Plate 3. 8: Different types of nets, their making materials, making mechanism and
preservation technique
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3.2.1.2 B. Fish traps

Traps used inthe  Chalan Beel

Fishermen of the beel are adapting different types of trap for fishing
purposes. Based on types and structure the traps are mainly of two
types, closed trap and open trap. In maximum cases, the closed traps
are simply box like structure and made of split bamboo  or cane. The
mechanisms of these traps are impounding the fishes inside trap at any
ways. Usually the trap consist one way passage through which fishes
enter the trap but does failed to escape from it. The open traps have no
definite passages; fishes are easily ent ered or escape from it. This trap
may be used as the temporary shelter for fishes. The open type traps are
made with bamboo pole, aquatic plants and branches of trees etc.

Mainly the fishermen operate their trap in rainy season when the water
flows of the beel are much higher. Different types and sizes of trap are
used based on the target species and their size that they would be
caught, water depth, season, etc. The operation method of these traps is
more or less similar. Due to easy operating method and cheap rate,
marginal fishermen widely use these trap for commercial and household
consumption purposes.

Total 11 kinds of traps were found in the study areas which are
Britte/Bitte, Khols on, Dohair, Bhair, Polo, Khadum, Chai/Charo, Hogra,
Udra, Huncha/Ucha and Chaloon. Fishing traps were operated in the
shallow parts of the beel. Variety of fishes was found to be catch
depending on the place of operation, time and availability of fish in the
operating areas. Among the fishing traps, Bhair was especially designed
to trap large sized fish like Boal (Wallago attu), Shol (Channa striata ),
Ayre (Sperata aur), etc. Characteristics of the fishing trap s used in the
study area are shown in Table 3.16 and Fig. 3.6. In plate 3.9 -3.10
different types of traps found in the Chalan Beel are shown. In plate
3.11 transportation and operation of traps are presented. Making of
different types of traps are shown in plate 3.12. In plate 3.13 selling of

fishing traps are presented.
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Table 3.16: Characteristics and some related information about different
types of fish trap used in the study area of the Chalan B eel
Type of gear Length (cm) Width |Height | Distance between Target species Period |% of use
two stick (inch)
Britte/ Bitte 30-45 16-22 | 26-42 SISF May -Dec 10
Kholsun 45-150 15-20 | 50-56 SISF -do- 15
Dohair 45-60 30-45 Baim, guchi, tara July -Oct 12
baim
Bhair 45-180 48-120 | 45-90 Large fish May -Dec 9
Polo Radius 1.6-2.6 50-65 %01 Large fish Dec-Jan 12
Khadum 30-80 10-15 | 30-35 SISF May -Dec 12
Chai/ Charo 3.1-4 0.5-1 - SISF -do- 20
Hogra 1-2 1-2 1-3 SISF -do- 3
Udra 1-2 1-1.5 | 1-35 Prawns Sep-Jan 2
Huncha/ Ucha 2.4 2-25 | 3.54 SISF May -Dec 3
Chaloon Radius 0.35-7.5 %0 Prawns January 2
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Fig . 3.6: Percentage distribution of different types of trap used in the study area

Preservation of the traps

Fishing traps are also needed preservation for durability. Mainly three

methods of preservation are used in our country. If the traps are

regularly used, it may be last for 1 to 4 years. The general methods for

preservation of traps are given below:

1. After daily use the traps are to be dried in sunlight properly.

2. The gab juice or coal-tar is also used to preserve these traps.

3. If the traps become destroy, the sticks and the bindings of the traps

are to be renewed.
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L

b
i

Bhaire Bitti

Pahur Patury

Polo Thusi

Plate 3. 9: Different types of traps found in the study area
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Charo Bitte

Dohir Kholson

Cassete bittee

Plate 3.1 0O: Different types of trap found in the study area
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Fishing with Kholson
Plate 3.1 1: Operation with the fishingt raps
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Plate 3.1 2: Showing different types of t rap : Making materials and making
mechanism
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Ready traps are taken to market

Plate 3.1 3: Different ty pes of traps are ready for sale

Impact of traps on indigenous f  ishes of the Chalan Beel

In general, fish traps are not much destructive for the fish until barrier
is used on the path or migratory route of fish movement. The catch
composition was more or less similar for all traps except the larger mesh
sized traps. There observed different types of fish traps used in the
Chalan Beel, such as Khadum, Britti, Dhundi/Kholson, Bhair, Dohair,
Cheng, Ucha, Polo, Charo Hogra, Bana and Khaloi. These are observed
more or less similar type of traps by Rahman et al. (1999) at BSKB beel

in Khulna. Among all traps, koi-dughair and ramani were recorded as
deleterious for carps especially for stocked fingerlings. For relatively

small sized wild fishes, ghitni traps were identified as detrimental gear.
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3.2.1.3 C. Wounding gears

Wounding and shooting gears used in the Chalan Beel

Spear fishing is an ancient method conducted with an ordinary ~ spear or a
specialized variant such as a harpoon, trident , arrow or eel spear. Some
fishing spears use slings (or rubber loops) to propel the spear.

Spears and harpoons consist of bamboo or wood shifts with forks or
group of iron points. The distal end of the spears is pointed, sharp and
sometimes forked. When the fish floats or drifts, the hunters throw the
spears in a great speed towards the fish and the fish become seriously
wounded and then are to be caught. Spears and harpoons are used during
rainy season but sometimes non- professionals use it in other season. In
most cases, fishes are hunted their breeding season. Sometimes the hunter

operates this gear from land and sometimes from boat (Plate 3.14) .

Seven (7) types of spears and harpoon were observed in the Chalan Beel
(Table 3.17 and Fig. 3.7). Usually large sized fishes like Gajar, Shol,
Chitol, Pholi and Boal, etc., are caught by using spears and harpoons in
the Chalan beel. Now a day s use of wounding gears in the Chalan Beel
Is becoming rar e. Very few numbers of fishermen used these gears only
at special moments like during heavy flooding or in shal low waters of
beel. Among the wounding gears, Konch was found as the common one.
This gear is made of 1-3 curved iron stick attached to its head of the

handle.

Plate 3.1 4: Fishing with harpoon


http://en.wikipedia.org/wiki/Spear
http://en.wikipedia.org/wiki/Harpoon
http://en.wikipedia.org/wiki/Trident
http://en.wikipedia.org/wiki/Arrow
http://en.wikipedia.org/wiki/Sling_(weapon)
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Table 3.17: Different types of w ounding gears (spears and harpoons) used
fishing in the Chalan Beel

Name of |Length (ft) No. of Iron Person| Boat Target Period % of use
gear stick needed species
Aro 1-3 3 1 no Large fish June-Feb 21%
Ek-kata 1-2.50 1 1 no Small fish -do- 20%
Jhupi 1-2 8-20 1 no all -do- 12%
Juti 3-5 8-14 1 no Large fish July -Dec 14%
Tin phola 1-2 3 1 no -do- June-Feb 8%
Konch 1-3 7-13 1 yes All -do- 24%
Shat phola 1-3 7 1 no All -do- 1%

Preservation of

O Aro B Ek-kata B Jhupi B Juti B Tin phola @ Konch B Shat phola

8%

24%

14%

1%

12%

Percentage of use

21%

20%

Fig. 3. 7: Showing the percentage use of wounding gears

w ounding gears

There are some methods to preserve the wounding gears. Mainly three

methods of preservation are used in Bangladesh . The followings are the

general methods for preservation of wounding gears:

A. After daily use the wounding gears are to be dried in sunlight
properly.

B. The gab juice or coal-tars are also used to preserve this wounding

gear.

C. If the traps become destroy, the sticks and the bindings of the
wounding gears are to be renewed.
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3.2.1.4 D. Hook and line fishing
A fishing line is any cord used in fishing. Important parameters of a

fishing line are its length, material, and weight (thicker, sturdier lines
are more visible to fish). Anglers have different choice in selecting the

type of line.

For line fishing the basic need is hook and bait. The principle of line
fishing is to offer a real or artificial bait to lure the fish. The fish when
engulf to the bait attached to the hook, become stuck with the hook in
its mandible which is then unable to release the bait and it lifted from
water. Metallic hooks of various shape and size are used for this
purpose. The point of the hook is often provided with a barb. The bait is
an essential as to attract the fish by its colour, smell, movement, which
depends upon the types of fish or its physiological state. Generally
earthworms, caterpillars, prawns, beetles, small fishes, frogs are used. A
mixture made of flour of wheat or of baked rice and pieces of fish flesh
are also used for this purpose. The hook is baited in several ways. Live

bait is most attractive but is not always available.

Seven types of hooks and lines were identified in the Chalan Beel which
are used for fishing. These gears were used mainly for catching
carnivorous fish. Exceptional fishing gears recorded under this category
was Tengra borshi. This gear was especially developed to catch Tengra
fish (Mystus sp.). Different characteristics of fishing hooks and lines
used in the Chalan Beel are shown in Table 3.18 , Fig. 3.8 and Plate
3.15. The major species caught in these hooks are as Chhip (Puti,
Tilapia, Tengra etc.) , Nol borshi (Catfish, Koi, Shol, Taki, etc.) and Tana
borshi (Shrimp), Da wn borshi (Shol, Taki, etc.)
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Table 3.1 8: Different types of h ooks and lines used in the Chalan Beel

Name No. of hooks Target species Period % of use
Daun 10-12 Carnivores July -Dec 25
Chip borshi 1 -do- -do- 10
Boro borshi 1-2 -do- -do- 6
Boallah borshi 30-50 -do- -do- 20
Pata borshi 1 -do- -do- 3
Wheel borshi 1-2 -do- -do- 1
Tengra borshi 1-2 Tengra Year round 35
O Daun O Chip borshi B Boro borshi B Boallah borshi
O Pata borshi B Wheel borshi B Tengra borshi

25%

35%

10%

0 6%
3% 20%
Percentage of use

Fig. 3. 8: Percentage use of different types of h ook and lines
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Danti borshi Chhip borshi

Dawn borshi Dhap borshi

Tengra borshi Baiting on borshi

Plate 3.1 5. Different types of hook or b orshi used in the study area


http://www.bdfish.info/image-movie/postharvest-activities/gear-hooks-chip-borshi-001.jpg
http://www.bdfish.info/image-movie/postharvest-activities/gear-hooks-dhan-borshi-001.jpg
http://www.bdfish.info/image-movie/postharvest-activities/gear-hooks-tengra-borshi-001.jpg
http://www.bdfish.info/image-movie/postharvest-activities/gear-hooks-tota-001.jpg
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3.2.1.5 E. Fish Aggregating Devices (FADs)
Two types of FADs were recorded during the study period, Bana and

Katha. Bana is a rectangular structure which is made by splitting
bamboo and is mainly used as a barrier to fish way. Sometimes
fishermen enclose a specific area of the beel with Bana and set different
fishing gears (mainly fishing traps) at different points of the line of
barrier. Whereas, Katha is usually created in deeper parts of the beel.
Floating aquatic vegetation supported by bamboo poles or tree branches
is provided to create safe ha bitat for fishes. Fishes take shelter in these
places and when water level becomes low in dry season, people dry out
the water and harvest fish from there, which is commonly known as
Katha fishing (Table 3.19 & Fig. 3.9). Plate 3.16 is showing the Bana in
the beel.

Table 3.19: Different types of FADs used in the Chalan Beel

Name Target species Period % of use
Bana/ Kua/ Dewa All Dec-April 70
Katha All Nov-Jan 30

B Bana/ Kua/ Dew a
B Katha

Percentage of use

Fig. 3. 9: Use of FADs (%)
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Plate 3.1 6: Bana used as a barrier/ barricade in the Chalan Beel

Impact of Bana/ Fish Aggregating Devices (FADs) on Indigenous
Fishes of the Chalan Beel

Bana (FADs) is very harmful trap for fishes. Because, every Bana
contain Bhair in its pockets. Large size fishes are caught by Bana but
small size of fishes are caught by Bhair. So, fish of every size is caught

by it. Bana is also a barrier against the fish movement.

3.2.1.6 F. Other w ays of fishing
A number of fishing method is observed in the study area of the Chalan
Beel where no involvement of gears is needed, the methods are as:

a. De-watering
b. Hand fishing
c. Fishing with cloth

These three types of fishing method are destructive or  harmful to the

beel environment and its biota .
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a. De-watering
In the month from February to April the water area and depth are decreased.

People make barrier by mud near the bank of the beel. After that they catch
fishes with hands (Plate 3.1 7). The method of de-watering mainly is of two
types such as:

I. Manual de-watering

ii. Mechanical de- watering

i. Manual de- watering: Manual de-watering is done in a small water
area. In this purpose usually different pots are used sometimes.  People
use tin like pot which is tied with rope and two men operate this. After

de-watering, fishes are collected by hands.

ii. Mechanical de- watering: This method of de-watering is used in a
comparatively deep and large area of beel. In this case, a shallow water
pumping machine is used for de-watering. The water is supplied to other

side, after de-watering the remaining fishes are collected by hands.

Mechanical d e-watering

Plate 3. 17: De-watering found in the study area



Chapter - Three Results and Observations 101

b. Hand fishing
During dry season children and people of different ages and children
collect fish from the muddy water by hands (Plate 3.18). Almost all

types of small fishes are caught by this process.

Hand fishi ng after de -watering Hand fishing after de -watering

Hand fishing during lean season Hand fishing occurring by children

Plate 3.1 8: Hand fishing found in the study area
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c. Fishing with cloth
A large piece of cloth is used to collect small fishes. Two men operate the

cloth. Usually children and women are used to fishing with gamcha or

shari (Plate 3.19) .

Plate 3. 19. Fishing with cloth found in the study area

Impact of de-watering oni ndigenous fishes of the Chalan Beel
In dry-season, people catch fish by de- watering causing fish species of

all sizes and ages completely rooted-out. It also destroys the fry ling and
fish sanctuaries. That is why no fish species remained to breed for next

season.

Fishing craft

In the Chalan Beel, fishing is done by different type of nets and traps.
Some crafts are also essential to assure a good and effective fishing. For
fishing usually used some smaller boa ts and others craft, which are

suitable to move in the Chalan Beel. In the Chalan Beel area there are 6

types of craft are generally used.
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The crafts that are used in the study area are:
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Jaila nauka, Vedi nauka,

Kosha nauka, Bhot nauka, Donga nauka and Vella (made by banana

tree) were dominantly used for fish capture (Plate

crafts were of various types, sizes and designs

3.20). Commonly used
(Table 3.20). Ahmed

(1954) and Hussain (1977) described the utilization of traditional crafts.

The freshwater fishing craft and gears are of traditional types, using

from long times without any modifications. Like gears, crafts also need

reparing after fishing season is over (Plate 3.21).

Table 3.20: Different types of crafts used for fishing in the Chalan Beel

Name of the [Measurements No. of Carrylpg Preservation | % of
person capacity Total cost
crafts (ft) . method use
operating (mound)
Length: 25 -30
Jaila nauka Width: 4-5 5-8 20-40 15000-45000 Coal-tar 17
Height: 1.5- 3
Length: 30 -40
Vedinauka  |Width: 4 -6 6-12 25.00 | 15000-25000 |C08-tAraNd | g
gab juice
Height: 2.5- 4
Length: 21 -32
Kosha nauka | Width: 4 -6 2.6 15-30 | 15000-40000 |08 tarand | g
gab juice
Height: 2.5- 3
Length: 15-18
Bhotnauka | Width: 3 -4 1-2 5.8 1000-4000 |CO3Mtarand |,
gab juice
Height: 1.5- 2
Length: 10 -12
Donga nauka |Width: 1 -5 1 2-5 500-2000 Coal-tar 12
Height: 1
Length: 10 -15
vella (made by \\v;qin: 2 5. 3 1 2-3 35-100 - 10

banana tree)

Height: 1
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Plate 3.2 0O: Different types of craft are used in the Chalan Beel
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Plate 3.2 1. Repairing of craft for fishing and p reservation of craft in the study area

Fishing implements used in the Chalan Beel

In the Chalan Beel area various types of Fishing Implements are used
for fishing. Without following  any scientific rules, every implement are
made locally by local people. The implements have some impact that
means effect on the fishes of the Chalan Beel. Every article has two
types of effect or impact, the se are:

i. Positive or good impact
ii. Negative or b ad impact

Some of the implements, which are used in the Chalan Beel have good
impact. These implements are eco-friendly, such as- Khapla jal, Khora
jal, Dharma jal, Kholson, Charo, Bhair, Bitti, Donga, Vella and Boat

except Mechanized Boat.

Some implements have bad impact. In case of craft, mechanized craft
has bad impact. In case of nets Suti jal, Current jal and Punti/Moi jal
have harmful effect. In case of traps Bana has bad impact and de-

watering is very much harmful for fish sanctuaries.

The number of implements including gears and crafts at different study

areas are provided in Table 3.21 and Fig. 3.10.
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Table 3.21: Total n umber of fishing implements used in the Chalan Beel in

2012
Name of the fishing No. of fishing implements Total
implement s Singra Gurudaspur Tarash

Nets 430 230 360 1020
Gears 156 144 173 473
Traps 870 530 975 2375
Crafts 119 89 126 334
Spears & Harpoons 377 339 395 1111
Harmful Fishing Method 79 55 84 218

Harmful Fishing Method B Singra

W Gurudaspur
B Tarash
79 | Total

55

218

84

Fig. 3.1 0: Harmful fishing method used in the Chalan Beel

The use of illegal/harmful fishing gears and over fishing were found to

be very common problems in the Chalan Beel. Fishermen were
harvesting indiscriminately without considering the impact on natural
brood stock or fry. More than 80% of the nets used in fishing were found

to be small meshed, capable of catching almost all types of fishes. As
both brood stock and fry were caught indiscriminately, fish abundance
and the availability of particular species in the beel are decreasing every
year. Moreover, during dry season, fishermen harvest fish from low
depressions of the beel by complete de -watering. The badly damaged of
fish stocks contributing to conservation and fisheries management

concerns.
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Agriculture Practice in the Study Area

3.3.1 Types of land and agricultural uses
Agricultural  land in Bangladesh is severely restricted by natural

conditions mainly caused by flooding in the rainy season and drought in
the dry season. Due to the restrictions effects on the selection of crops by
the depth of flooding, the land of Bangladesh is classified into the
following 5 types (Table 3.2 2). According to this classification F2, F3, F4

land may be considered as wetlands.

Table 3.2 2: Land types and a gricultural use

Land Description Flood depth Nature of flooding Agricultural land use
types
FO |High land Not flooded Flood upto 30 cm  |HYV rice and other upland
crops in all season
F1 |Medium high 30to 90 cm Seasonal HYV Boro, Aus and T.amon
land
F2 |Medium low 90 to 80 cm Seasonal B.amon in the wet season
land Boro (L/V).
F3 |Low land Over 180 cm | Seasonal (< 9 months |LV Aman can be grown in the
wet season/ Boro (L)
F4 |Very low land Over 180 cm | Seasonal (< 9 months) |Deep water aman can not be
grown.

Source: MPO, 1986.

3.3.2 Cropping pattern of the study area

About 50% rural people are directly dependent on agriculture for their
livelihoods and many others indirectly depend on agriculture and crops
marketing activities in wetland areas. The  Chalan Beel is rapidly silting
up. The silt which has created the land and made it  habitable fertilized
the land.

The vast flooded areas of the Chalan Beel are covered by crops which can
tolerate water logging and inundation. About 95 % of the total land in the
beel is cultivated during dry season. About 5%  of the land is high, 27% is

medium high land and about 63% of land is low. In the medium low lands
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and some medium high lands households cultivated HYV Boro
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, Aus, B.

Aman, T. Aman etc . but in the low lands area of the Chalan Beel cultivated

local Boro and some other crops like B. Aman only (Table 3.23 and 3.24).

Table 3.2 3: Land types and present cropping pattern in the study area

Land type Cropping pattern
Kharif - | Kharif - 11 Robi
FO T. Ause (Local) Fallow Pulses
(HL) Jute T. Aman (HYV) Mustard
Sesame T. Aman (HYV) Vegetables, Meays
Vegetable Potato, Garlic
F1 Fallow B. Aman Boro (HYV)
(MHL) B. Aus (local) Fallow Wheat, Meays
Sesame Fallow Mustard/Pulse
F2 Fallow Fallow Boro (HYV)
(MLL) Fallow B. Aman (L) Boro (HYV)
Fallow Fallow Boro (HYV) , Meays
Jute Fallow Wheat, S. Potato
F3 Fallow Fallow Boro (HYV) , Meays
(LL) Fallow Fallow Boro (Local), S. Cane

Source: Thana Agriculture Office (Singra, Tarash and Gurudaspur)

Table 3.2 4: The main cropping pattern in the Chalan Beel

Name of crop Period Singra (ha) Tarash (ha) | Gurudaspur (ha)
Kharif -1
T-Aus April 8121 3900 2770
Bona Amon March 10800 6900 5750
Jute March 1650 400 372
Till March 400 325 275
Kharif -2
Ropa Amon June-July 20050 10200 11750
Rabi
Boro Dec-Jan 37900 22400 13540
Mustard October 2650 6600 4215
Wheat November 1550 320 425
Mung dal December 1000 500 325
Maize December 1050 425 100
Garlic October 850 430 625

Source: Thana Agriculture Office (Singra, Tarash and Gurudaspur)
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Another important source besides fishing of people s livelihood in the
Chalan Beel area is agriculture. High Yielding Varieties (HYV) of Boro
and Aman rice were the most dominant crops occupying about 73% and
25% land area, respectively, whereas only 2% area was occupied by
traditional rice varieties. Flood and drainage probl ems affect annually
two thirds of cultivable area of the Chalan Beel. Prior to implementation

of the FCDI (Flood Control, Drainage and Irrigation) project, the
cropping area used to suffer from combined effect of river bank spilling
of the chotto Jamuna an d the Atrai river and runoff during May-October
almost every year. The floods adversely affected the late growth and

harvest of Aus, Boro and the early Aman crop.

Before the introduction of mechanized dry-season irrigation, deepwater
rice or broadcast A man rice used to be the major crop in the Chalan Beel
during the rains. This crop was sometimes mixed with short duration
Aus rice to be harvested in June allowing broadcast Aman to grow till
November. Along with the introduction of irrigation and HYV there has
been a change in cropping pattern in which HYV Boro rice got
preference over broadcast A man and Aus. Another major crop of
wetlands is Jute, the fiber of which is in considerable national and
international demand. In the high land and in some medium high lands,
other Rabi crops such as Mustard, Sesame, Wheat, Potatoes, Onion and
Peas are cultivated in the Chalan Beel (Table 3.25). The cropping

pattern in the Chalan Beel is shown in Plate 3.22.
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Table 3.2 5: Major cropping pattern and | and use of the Chalan B eel
S No Name of Total area Use of fertilizer Pla_ntlng Haryestmg
crops (hectare) time time
1 Transplant 19650 Urea, Phosphate Marcr_l 0 October
aman April
2 Broadcast 13890 Urea, Phosphate March 0
aman April
3 Aus 11490 Urea, Phosphate April July
Urea, Phosphate, December
4 Boro 38300 Potash, Zink to January March
5 Jute 2750 Urea, Phosphate, March June
Potash.
6 Mustard 2720 Urea, Phosphate, October March
Potash, Zink
7 Vegetable 1600 Urea, Phosphate
8 Wheat 1200 Urea, phosphate, November March
Potash
9 Lentil 950 Urea, Phosphate, November March
Potash
10 Pulse 670 Urea, Phosphate, November March
Potash
11 Grasspea 500 Urea, Phosphate November March
. Urea, Phosphate, .
12 Garlic 700 Potash January April
. Urea, Phosphate, .
13 Onion 150 Potash January April
14 Sesame 450 Urea, Phosphate, March June
Potash
15 Maize 200 Urea, Phosphate, November March
Potash
16 Potato 550 Urea, Phosphate November | March, April
17 Chili 80 Urea, Phosphate, November | March, April
Potash
18 Coriander 80 Urea, Phosphate, November March
Potash
19 Nut 20 Urea, Phosphate, January June
Potash
Urea, Phosphate,
20 Sugarcane 50 Potash, Zink January November
Urea, Phosphate,
21 Banana 55 Potash, Zink January November
Source: Thana Agriculture Office (Singra), Natore  district
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Boro Paddy Ropa Aman Paddy

Aus Paddy

Garlic

Potato Maize

Plate 3.22: Cropping pattern in the Chalan Beel
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Table 3.2 6: Use of fertilizers in the Chalan Beel
(kg per hector)
Name of crop | Urea TSP DAP K/MOP S Mg Zinc | Boron Total
PIU|{P|J]U|P|IU|P|]U|P|U|P|U|P|U|P]|U P U
Kharif -1
T-Aus 25140 | 8 - - 40|10 |30(25(40| 2| -|5|-|12]-|515|70
Bona Amon 17|30 | 4 | - - 125 3 |10 2 -1 -1-1-1-1-122]67
Jute 20|60 |16 | - |18 |50 25 - -l -1 -1-1-1-1D59 135
Till 26 (30| 9 [12| - | - |16|25 - | -|-1]13] - |03] - |59.6| 67
Kharif -2
Ropa Amon 1716040 |95(11|30| 3 |35 1 -3 -11|-12]|3| 77 |223
Rabi
Boro 1451190| 17 | 60 | - - 125 - 4 |15(1| - | - |15| - | - | 192|280
Mustard 175|225|115(125| - | - |70 | 75 |115|125| 3 | - | 6 |15| 4 | - | 488 |565
Wheat 40 (120| 20 | 60 | - - 130|305 -3 -121]- (14| - | 99 |210
Mung dal 35|/95(90(30|50|70|55|50]| 9 2 11| - -1|-1]-1-/240|247
Maize 330(350(200(220(150(130(170(195| - | - | 4 | 7 | 4| 2| - | - | 858|904
Garlic 80 |110( 90 | 90 | - - |70]190|90 (110 - | - | - | - | - | - |330(400
Note: P = Prescribed by Govt. U = Use by farmer
Table 3.27 : Detail of various chemical fertilizers u sed (MT) in the Chalan
Beel area
Name of Fertilizer Singra Gurudaspur Tarash
2008 2009 2008 2009 2008 2009
Urea 15700 14999 5506 5651 5546 1653
TSP 7978 3077 635 598 2086 360
SSP 388 3077 - - 168 160
DAP 809 68 359 380 700 100
MOP 5467 607 437 - 2640 300
NPKS 160 2326 - 2 800 54
GYPSUM 4788 48 197 273 1400 180
ZINC 574 177 31 33 110 2
BORON 300 96 - 91 - -

TSP- Triple super phosphate
DAP - Diammoniaum phosphate
NPKS - Nitrozen phoshphorus potassium & sulpher

SSP- Single super phosphate

MOP- Murate potash

Source: Bangladesh Cro p Protection Association (BCPA)
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Farmers are using chemical fertilizers to meet the increasing demand of
food for the excess population and to take economic benefit from land. So,
chemical fertilizer is increasing vastly instead of natural fertilizer, most
particularly for not having proper planning and procedure (Tables 3.26, 3.27
and Plate 3.23) . Chemical fertilizer use in agricultural land was started in

19 century abundantly. The sufferings are much for excess use of chemical
fertilizers and insecticides. Use of chemical fertilizer decreases the soll
fertility.

Plate 3.2 3: Fertilizer used in the Chalan B eel

3.3.3 Common pesticides  used at the Chalan Beel area
About 280 types of pesticide have been registered for marketing in
Bangladesh. They are mainly Organochlorine, Organophosphate,

Carbonate and Parathyroid type (Table 3.2 8).

It was observed that about 117 different kinds of pesticides were used in
the Chala n Beel area. The dominant pesticides uses in the Chalan Beel
with their prescribed and uses doses are presented (Table 3.29). The
average pesticides usage in crop land inside the Chalan Beel was 2.76
kg ha-l cropl. The fish farmers also used several pesticides. e.g.
Sumithion 50EC, Nogos 100 EC and Dipterex 80 SP during more or less

below the recommended level.
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Table 3.2 8: Use of insecticides in the Chalan Beel area

Name of crop | Name of Insecticides | Prescribed use | Use by farmer
(kg/L per (kg/L per
hector) hector)
IRRI Furadan (granular) 10 kg 25 kg
Diazinon (liquid) 1.70L 22 L
Mustard Oil Dimecron, Diazinon, 1L 15L
Dicofol, Malathion
Wheat Basudin (granular) 2 kg 3.5kg
Potato Basudin (granular) 2 kg 3.0 kg
Maize Legent (granular) 1.5kg 2 kg
Garlic Simbush (liquid) 05L 15L
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Table 3.2 9: The common pesticides usages by the crop and fish farmers in the
Chalan Beel area

Trade name Active ingredient Recommended dose Company name
Brifur5G Carbofuran 10 kg hat ACI BD. Ltd.
Bisterin 5G Carbofuran 10 kg hat Alfa-Agro BD. Ltd
Alfafuran 5G Carbofuran 10 kg ha-t Alfa-Agro BD. Ltd
Chloropyrifos 20EC  |Chloropyrifos 740 ml ha-t Alfa-Agro BD. Ltd
Basudin 10G Dizinon 15 kg ha-t Syngenta BD. Ltd.
Karate 2.5EC Lambdcyhalothrin {740 ml ha -1 Syngenta BD. Ltd.
Furadan 5G Carbofuran 10 kg hat Padma Oil Company Ltd.
Diazinon 60EC Diazinon 740 ml ha-1 Mcdonal BD. Pvt. Ltd.
Agrifuran 5G Carbofuran 10 kg hat 3-Star Ltd.
Forwafuran 5G Carbofuran 10 kg ha-t Corbel Co. BD. Ltd.
Sumithion 50EC Fenitrothion 3mgl? -
Nogos 100EC Dichlorvos 3mgl? -
Dipterex 80SP Trichlorphon 3mgl? -

Lack of proper knowledge of

widespread and excessive quantity of

Majority of the respondents of

pesticide use has led to administer

pesticides in the environment.

the survey areas agreed that they lack

the proper knowledge about the residual effects of pesticide usage. The

information they received on pesticide usage usually

came from

pesticide sellers, neighboring farmers and different extension services.

About 56% respondents opined that pesticide usages had many harmful

effects.
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Among the harmful effects, pesticides kill useful insects and animals,
adverse effect on fish diversity, also have negative impact on human
health and agro bio -diversity and soil fertility.  Plate 3.24 showing the

insecticide uses in the study.

Plate 3.2 4: Insecticide used in the Chalan beel

The provision of drainage and flood control under FCDI offered large
opportunities to increase the cropping intensities during the monsoon.
As a result, rice production increased but at the same time fish bio-
diversity decreased over-time due to severe water scarcity in the Chalan

Beel, and use of high amount of detrimental pesticide in the crop field.

It was observed that the fish production in the Chalan Beel reduced by
45% in 2012, compared with the production of 1982. The trend of
pesticide usage and fish production is presented (Table 3.29 and Fig.
3.3). The pesticide usage was increasing in a slow rate whereas the fish
production was decreasing faster. However, in the 21 st century its usage
increased more and the trend of fish production decrease was slower
that might be due to the activities of different fisheries development

activities in the Chalan Beel area.
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3.3.4 Effects of agro- chemicals on environment and beel
fisheries

Environment is being polluted day by day by the effects of
overpopulation  pressure, civilization and industrialization. The
pollutants are pesticides, herbicides and other chemical fertilizers.
Fertilizer and pesticide which used in the agriculture and found in sail,
water, air, crop and fish as a residual part. High Yielding Crops are
cultivated to increase the production of food for the increasing
population. About 50001b pesticide is used per year in this beel.
According to a survey one fourth of used pesticides flows to the nearest
open marshy land by washing the rain water. This huge quantity of
pesticides has intently polluted the aquatic environment. Sometimes
this pollution is cause harmful to the fishes and  other aquatic animals.
Besides, pesticides effect reprod uction, immunity and growth of fish and

other aquatic animals.

Most of the farmers of our country are illiterate, so they are not well
conscious about the toxicity of pesticides. Even they have no necessary
idea about the principles of use of pesticides. As a result farmers do not
use appropriate pesticides to protect the pests, that is why, pests are not
properly controlled. More than  34% farmers use over amount of
pesticides to protect their crops and grow more crops. Moreover 76% of
the users have no any practical knowledge about the application of
pesticides. Sometimes they are found to use the based pesticides due to
over pricing or artificial crisis created by the agents or seller of
pesticides. At this moment, we should create consciousness within the

people about the proper application of pesticides and fertilizers.
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3.3.5 Number of irrigation pump (shallow or deep) machine used
in the Chalan Beel area

Water and land are the key elements of crop production  but they are
scarce and limited resource. A very unfavorable land- man ratio is
existing in Bangladesh. The ratio is declining rapidly due to the high
rate of population growth. In the study area the la nd-man (net
cultivable land) ratio is only 0.19 acre. Poverty with rapid population
growth compel the people to over-exploit natural resources like land and

water, which forms a major focus for human economic activities.

Tremendous increase is made in the installation of Shallow Tube wells
(STWs) and Deep Tube wells (DTWSs) for ground water in the Chalan
Beel area during the last 30 years. In these areas the cropping pattern
Is mostly transplanted HYVs Boro/ Aus followed by the rain-fed

transplanted Aman.

The survey revealed that there are four types of ( shallow or deep)
Irrigation  pump machine used in the study area. It is clear that the
tremendous increase is made in the installation of  Shallow Tube-wells
and Deep Tube-wells for ground water irrigation  (Plate 3.25). In this
study it is found that uses of the Shallow Tube Well (Diesel) are highly
increased (Table 3.30).

Table 3. 30: Number of watering machine used in the Chalan Beel

Name of watering machine Singra Tarash Gurudaspur
2005 | 2011 | 2005 | 2011 | 2005 | 2011
Deep tube well (Elec) - 102 - 53 - 41
(Deisel) - 4 - 8 - 3

Shallow tube well |(Elec) 1433 | 2392 | 203 866 112 342
(Deisel) | 9415 | 20817 | 5715 | 14134 | 6103 | 10112

Lower Level (Elec) 6 44 2 14 0 4
Pump (Deisel) | 0 1 0 0 0 0
Rubber dam 0 0 0 0 0 1

Source: Thana Agriculture Office (Singra, Tarash and Gurudaspur)
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The usage of (Deep or Shallow) Irrigation Pump  Machine is over-
exploitation of ground water. Table 3.3 1 shows the ground water level in

the Chalan Beel area.

Plate 3.2 5: Watering machine used in the Chalan B eel for irrigation

Role of rubber dam for increased production of the Chalan Beel

Rubber dam (Plate 3.26) was installed by Bangladesh Government when
water of the Gumani river and the Chalan Beel dried up, at that time
this dam is gummy or swell and increased the water flow of the Atrai
river and the Khal/Khari of the Chalan Beel increasing the production o f
inland open water resources and to restore the natural aquatic habitats,
and also to improve the livelihoods of the fishers and the rural
communities. It also helps in irrigation. This rubber dam is very helpful

for fish sanctuary because for this rubber dam the water of the khal s of
the Chalan Beel never dried up. After a certain period the fishers catch

fish from sanctuary but they conserve the brood fish and fingerlings.

Plate 3.2 6: Rubber dam ( Beeldahar, Gurudaspur ) in the Chalan Beel for irrigation
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Table 3. 31: Ground water level in the Chalan Beel area

(Yearly Average)

Year Singra (m) Tarash (m) Gurudaspur (m)

2007 4.75 481 4.65

2008 5.32 5.37 5.01

2009 5.73 6.49 5.75

2010 5.92 6.89 6.15

2011 5.94 6.91 6.25

2012 6.22 6.98 6.45
2007-2012 1.47 2.17 1.80

(%) (39.40) (43.11) (38.70)

Sources: PANASI Project under BADC

wir

Plate 3.2 7: Ground water level measuring machine ( PANASI Project under BADC.)
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It was found that the ground water level of the study areas is declining day

by day. After six years the ground water level of Singra declined 1.47 m
(394%), Tarash 2.17m (43.11%) and Gurudaspur 1.80m (38.7%) (Table 3.31).

When ground water is over exploited water levels will decline and

continue to do so until they either stabilize at a lower level or abstraction
is persistently greater than recharge, the aquifer

is de-watered. Extended

declines may also cause drastic reduc tions in river flow and is enough to

threaten an important wetland areas and habitats.
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On the other side, due to the excessive use of irrigation, the land
remains inundated in most of the season (about 6 to 8 months), which
keeps adverse effects on soils because of continued oxygen deprivation in
the sub-soil. Chemical changes of soil material form toxic components
for plants and constant per location loss of essential nutrient elements
including micro nutrients and organic matter.

The Chalan Beel water in daily life of the people

The Chalan Beel is providing fish and crops to the nation. These
resources provide the livelihood of the people around the beel. Besides
the professions the adjacent people use the local water in different ways,
such as: water transportation, boat house living, bathing human and
cattle, washing, small village market at the bank, raising ducks and
swans, and some other.

Few of the utilization of the beel water shown in Plates 3.28a and 3.28b.

Plate 3.2 8a: People use the Chalan Beel for their daily life
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Plate 3.2 8b: People use the Chalan Beel for their daily life
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3.3.6 Other aquatic resources influencing the f isheries resources
in the Chalan Beel

In the study area of the Chalan Beel there are many types of aquatic
resources besides the fisheries resources including aquatic vegetation.
The abundance of fisheries resources depends or influenced by different
aquatic vegetation (Plate 3.29). They play a vital role in the aquatic
habitat and food chain for fish and fisheries items. Aquatic vegetation
provides the protection, shelter, shade, breeding area for fish and other
aquatic animals. The beel being a part of the lentic ecosystem, contains
rich nutrients and invertebrate biota, which are the major food source of
fish.

Plate 3.29: Aquatic plants in the study area
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3.3.7 Utilization of aquatic plants

Bangladesh is unique in possessing one of the largest deltaic plains of
the world with extensive inland depressions. Out of total area of fifty
five thousand square miles of the country, almost one eighth is occupied
by littoral forests in the South while the rest is comprised of more than
forty eight thousand square miles of flood plains along with number of
different types of wetlands are water bodies. A large amount of aquatic
flora inhabits the aquatic ecosystem of the country. These rich aquatic
flora constitute very important resources of food and medicine for the
rural population. But these natural resources, especially in the larger
water bodies of the Northern and Eastern region of the country have
hardly been given due attention for scientific studies and thus their
potentialities remain still untapped. The importance of this aquatic flora

in agriculture, pse ciculture and as a source of food and medicine can

hardly be emphasized.

The term vegetable is usually applied to edible plants, which store up
reserve food in roots, stems, leaves and fruits, which are eaten cooked or
raw as salad. The nutritive value of vegetable is tremendous because the
presence of indispensable mineral salts and vitamins. Vitamins are
absolutely essential for well being of both plants and animals. They are
necessary for normal metabolism, growth development and
reproduction. Vitamins are also essential for the prevention of several
human diseases. Fruits, vegetables and seeds of various plants are good
source of vitamins. The aquatic weeds also contain several important
vitamins, and from the earliest times several aquatic weeds have been

used as direct source of human food.

The study area of the Chalan Beel is one of the important sources of
aguatic vegetation and plants (Table 3.3 2). The poor people surrounding
the study area partially depend upon those plants for their daily needs

as vegetable, cooking, fuel, fodder and other purposes. During the study
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tenure 21 species of hydrophytes were identified (Table 3.32).
Identification of the aquatic plants  was mostly confirmed from the
pictorial books available and from the photographs from internet. For
some species identification was confirmed by the researchers of the
limnology Lab, Department of Botany, University of Rajshahi. Floating
plants were most abundant and common though Nymphaea and Ipomea
included in this category but actually the first one is rooted with
floating parts and the second one is sp reading sub-types of the floating
category. Use of aquatic plants by the villagers living around the beel is

presented in Plate 3.30.

Table 3.3 2: List of hydrophytes prevailing in the study area of the Chalan B eel
along with their ecological niche during  study period

zl. Scientific name of Floating Submerged eig(r)gt]ee(:lt Helophytic
o] plants hydrophytes [ hydrophytes hydrophytes plants

1 Utricularia  sp. \
Utricularia stellaris \

3 Alt_ernat_hera N
philoxerioder (Mort)

4 Nymphaea stellata N
(Wild)

5 Ipomoea aquatica N
(Forsh)

6 Commelina sp. \

7 Ludwigia repens \

8 Eichornia crassipes \

9 Pistia stratiotes linn \

10 Enhydra fluctuans \

11 Lemna perpusilla \

12 Spirodella polyrhiza \

13 Wollffia arrhiza \

14 Hydrilla  sp. \

15 Najas sp. \

16 Lursia hexandra \

17 Nuphar sp. \

18 Potamogeton crispus \

o [Shmonects I

20 Aeschynomene indica \

21 Aponogetus sp. \
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Harvesting of water hyacinth (

Peduncle of water lili ( Nymphaea) used for vegetables Panifal ( Trapa bispinosa) used for fruits
Plate 3.3 0: Aquatic plants used for various purposes in study area




Chapter- Three Results and Observations 126

Fish Marketing System of the Chalan Beel

3.4.1 Landing of fish of the Chalan Beel
A total of 117 fish species under 63 genera of 27 families and 12 orders

were found, all of which are Osteichthyes. After harvest these fish are
landed in the nearby fish landing center. There are three main fish
landing centre, 1) Singra Fish Landing Centre (Singra), i1) Mohisluti
Fish Landing Centre (Tarash) and 1ii1) Chachcoir Fish Market
(Gurudaspur) in the study area. Mohisluti Fish Landing Centre is the
largest freshwater fish landing centre of the Chalan Beel. Nearly 110
species of 11 orders landed daily in the Mohisluti fish landing centre
(Table 3.33).

Table 3.33: Showing the fish species in the studied fish landing centers

Study area No. of species | No. of orders
Mohisluty Fish Landing Centre (Tarash) 110 11
Singra Fish Landing Centre (Singra) 102 8
Chachcoir Fish Market (Gurudaspur) 99 7

According to their availability and economic value, the landed fishes are

grouped into four categories viz. exotic fish, indigenous fish, live fish and

SIS (small fish).

In Mohisluti Fish Landing Centre, percentage of the landed fish are-
exotic fish 58%, indigenous fish 36%, live fish 3% and SIS (small) fish
3%. In Singra Fish Landing Centre, the landed fish are: exotic fish 59%,
indigenous fish 35%, live fish 3% and SIS fish 3%, in Chachcoir Fish
Market, the landed fish are: exotic fish 58%, indigenous fish 37%, live
fish 2% and SIS fish 3% (Fig. 3.11).
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Fig. 3.11: Percentage of landing fish in the study area

A major percentage of the landed fish of all category (Fig. 3.12) are
supplied to the nearby districts (Rajshahi Natore, Bogra, Pabna); and
from the rest nearby 50% are sundried and the other 50% is sold at the

different markets around the Chalan Beel.
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Fig. 3.12: Percentage use of landed fish in the study area

The annual total landing of various types of fishes from the Chalan Beel

at nearby wholesale markets were recorded and shown in Table 3.34.

Table 3.34: Showing the annual total landing of fish species in the studied

area
Landing species kg/yr
Landing Centre Total Highest Lowest
. 392602 1515
Mohisluty (T h 3673117
ohisluty (Tarash) Ctenopharyngodon idella Pseudeutropius atterinoides
. . 434705 5015
S S 3535342
ingra (Singra) Pangasius sutchi Xenentodon cancila
. 388044 3277
Chach Gurud 2839484
acheoir (Gurudaspur) Hypophthalmicthys molitrix Xenentodon cancila
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The peak landing was found in the months of November and December.
But, lowest landing was found in the months of March and April
(Appendix Tables 5, 6 and 7).

3.4.2 Marketing of fish in the Chalan Beel

In Bangladesh, fish marketing is almost exclusively maintained by the
private sector. The marketing channels for fresh fish harvested from
Chalan Beel were composed of fishermen, several middlemen (up to six
in number and finally consumers. Fishes were brought to local fish
landing centres initially then transported to other places of the country.
People involved in the marketing channels often used several vehicles
for transportation depending on the distance they needed to travel. In
case of short distances (<5km) they normally used bicycle, vans,
rickshaws or nocimon but for longer distances they used buses, trucks
and trains. Over longer distances, aluminum pots or bamboo baskets
were used, together with crushed block ice. Marketing channels for
dried fish were somewhat different. Dried fish producers usually carried
their product to a dried fish landing centre 2.4 times a month. Very
small amounts of dried fish were sold to the local traveling vendors and

people at the drying site.

3.4.3 Fish market structure and types

Traditionally places where buyers and sellers are brought together to
buy or sell fish are referred as fish market. The fish market is not used
for purchasing, selling but in it preservation facilities may have for a
long or short time, depending on the size and construction facilities,
functional activities and landed fish for fishery products. Landing
Centres had been established to collect the catches of fish of the Chalan
Beel and to provide quick supply to near far districts (Table 3.35). These
landing centre are situated in two places, one is open air and another is
tin shaded. Generally the wholesale starts around 4 am to 9 am. There
1s no retail fish market in this landing centre. Retailers buy the fish

from aratdar or wholesaler.
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Table 3.35: Showing the fish market structure (physical) in the study area

Study area Established No. of License No. of
Arats/Kata | holder | retailers
Mohisluty Fish Landing Centre (Tarash) 2004 80 45 450
Singra Fish Landing Centre (Singra) 1990 51 21 230
Chachcoir Fish Market (Gurudaspur) 1995 35 15 176

The infrastructure of wholesale and retail fish markets were not
adequate with regarding to sales area, packaging, sanitation, water
supply, drainage, cleaning, washing and maintenance and repairs

except very few.

Sources and supply

Fish Landing Centres are situated on the renowned water area, the
Chalan Beel of Bangladesh. During the monsoon and flood time the beel
acquires miles after miles, becoming a grout fishery resource of the
country. There are so many villages around the fish landing centers. A
remarkable amount of caught fish from rivers, canals, beels, haors,
ponds, swamps, flood plains were came to the fish market by the
interference of fishermen, faria, bepari or by wholesaler. Both culture
and capture fisheries produce less which accounts for high prices of all
fish species during dry season. Partial view of a wholesale (arat) market

at Singra Fish Landing Center is presented in Plate 3.31.
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Plate 3.31: Partial view of an arat at Singra fish landing centre, Natore



Chapter- Three Results and Observations 130

Types of fish market

Fish markets are commonly classified into two categories, i.e.
A. Retalil fish market
B. Wholesale fish market.

A. Retail fish market: The tent place by the retailers directly to the
consumers. Retail fish market is provided with plat form, permanent
shed, drainage and sanitation and some fish market have not. Retail
fish markets are two types, a) Permanent fish market and b) Mobile fish

market.

B. Wholesale fish market: There are 15 wholesale shops (arats) or
wholesaler’s at Mohisluti Fish Landing Centre, such 10 wholesale shops
are Singra Fish Landing Centre, and 2 wholesaler at Chachcoir Fish
Landing Centre. Here the fishes are supplied by professional, non-
professional fishermen, faria, beparies. Professional fishermen take
‘Dadon’ from the aratdars, and are bound to supply their catch to those
specific aratdars. Storage facilities are not found at this market, but the
fishes are preserved by ice or salt for short time. It is a prevalent type of
fish market. Wholesale fish markets are of two types. a) Prevalent type
and b) Modern fish market.

a) Prevalent type: It is found in some Upazilla and district town
where whole-sale takes active part for landing of fisheries products and
selling takes place thresh the retailer. Here the facilities are scanty and

no more scientific method is applied.

b) Modern fish market: In this sense the facilities are same that
of the prevalent type but charges fees from the fishermen, whole sealers
and other functionaries groups. The BFDC has established at present
time, the former wholesale fish market at Cox’s Bazar, Khulna and
Dhaka under complicated scheme. There is no modern fish market in
the study area. Some views of fish markets of the study areas are

presented in Plate 3.32.
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Fish marketing in the study area (on road Fish marketing in the study area (on road
side) Mohisluti, Tarash side market), Tarash

B

Fish marketing in the study area, Chachcoir, A Fish Arat : Singra (open market) Fish
Gurudaspur landing centre

Fish marketing in the study area, Singra Fish marketing in the study area, Singra

Plate 3.32: Fish marketing in the study area
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3.4.4 Pattern of marketing system

The pattern of marketing system is more or less similar throughout the
country. Fishermen, a number of intermediaries and consumers
constitute the basic channel for marketing system. The intermediaries
are middlemen I, II, III, primary wholesaler, secondary wholesaler and

retailer (Fig. 3.13). The principle of marketing system is as follows:

A. Fishermen/producer

Starting from the production level, the basic structure is formed by the
fishermen or producer. They are the first basic person of the marketing
channel. They catch fish from different areas of fishing ground
throughout the year or at definite season of the year. They supply their
fishes mainly nearby market directly to the local consumers. Many of
the fishermen cannot go to the far market for socio-economic condition,
lack of transport system and privation of preservation of fish. But some
fishermen supply their fishes to the far distance market and in this way

they get most of the value in marketing cost.

B. Middleman

They are found near the producing area. Depending on the functions,
there are several intermediaries or middlemen in the fish marketing
system viz. 1, II, III, middlemen. Middlemen purchase the fish in fresh
condition from the producing area and supply the commodities to other
fish dealers. Sometime the middleman communicated directly to large
fish market of other district. Capital size these intermediaries are not

same.

First middleman is called, farias, who purchase fish from the fisherman
and sell these to the second middleman (Baparies) or the third
middleman (usually called Faria, Bapari) at the nearest transporting

centers.
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Arotdar/Wholesalers

They are the fourth basic person of the marketing channel. The arotdars
are known as agents. They are found in big town and purchase the fish
from farias, baparies or sometimes from fishermen directly. They
invested a fixed amount and have employers. The aratdars hand over
some capital purpose of buying gears and crafts. Arotdars act as

suppliers. They preserve the fishes to transport then far market areas.

C. Primary wholesaler

There are a large number of primary wholesalers at Sirajgonj and
Natore district fish market. The primary wholesaler purchase fish from
the middlemen or fishermen to make sure of the supply of fish from

them.

D. Secondary wholesaler

The number of secondary wholesaler is few at Sirajgonj and Natore
district fish market. They sometimes communicate with the retailers of

this fish market.

E. Retailer

The retailers are 5th basic person of the marketing channel. They are
found all .kinds of market. The retailers are small businessmen and
they are less or small capital holder. They purchase the fishes from
baparies, arotdars and even fishermen. In this system they saved a few

profit.

Sometimes fishermen sale fishes to the consumers directly. The retailers

divide the fishes on the bamboo made platform or line made platform.

F. Consumer

Consumers are the last person of the marketing channel. They bought
fresh or preserved fishes from the market. They purchase fishes from

the retailer and take as food.
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Fig. 3.13: Schematic diagram of fish marketing channel
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3.4.5 Grading, sorting and weighing standard

Grading is the basic function of sales transactions and is defined as the
classification of products according to some standards or measures
(Kohls and Uhl, 2005). Grading is an important activity in fish
marketing as different sizes of fish fetch different prices. Grading of
acceptable level of fish is by pressing the thumb over the fish and also
by smelling the fish. The scientific methods are not used for grading the

fish in the study areas.

3.4.6 Ice supply and storage facility

The storage facilities help buyers and sellers to reduce the wide
fluctuation of prices between peak and lean season. There is no scientific
storage and preservation facility of fish in this landing centre. Traders
make use of their personal or inherited experience to store their
commodity. Some time it does not produce good result which affects
marketing efficiency badly. Ice is normally used to preserve fish.
Inadequacy of cold storage creates a serious spoilage of fish. There are 8
(eight) ice factory present in and around of Singra Fish Landing Centre, 15
ice factory present in and around of Mohishluti Fish Landing Centre and 5
ice factory present in and around of Chachkoir Fish Market. This Fish
Landing Centre plays an important role to preserve the fishes. Fish
traders collect ice from the nearby ice plant in blocks and then they break

into small pieces for preservation. The price of ice is Tk. 45-60 per block.

Mostly block ice is used with manual method being used to change the
form of blocks to crushed ice. Especially at peak season, there is clearly
a deficiency of ice and this is reflected in the prices charged for the
same. Only beel water is used for making ice which is of very uneven

quality and is often not chlorinated. It looks so muddy and translucent.
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Weighing standard

Usually the fishers sell their commodities using standard weighing in
metric system. At sub rural areas, still fishes are weighed sometimes in
'Seer' and 40 seers make a mound. Mounds are often used when the
fishes are sold in large quantities at arats. Occasionally fishes are sold
as 'Hawaidar' marking only by eye estimation. Weighing of fish at arats

are shown in Plate 3.33.

Weighing fish for selling in the Aréf
Plate 3.33: Showing the activities in the wholesales centre
3.4.7 Packaging
For the packaging and preservation different kinds of bamboo baskets
(dala), plastic baskets, leaves, palm trees, banana leafs, wooden box, cork-
sheet box, polythene bag or plastic bag, earthen pot, aluminum can,
drum, and few aquatic vegetations were used for fresh fish. Views of ice

for fish processing, fish packaging for inside country transportation are

shown 1n Plate 3.34 and 3.35.
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Fish storing for final package

Plate 3.34: Showing the preservation and packaging materials around the fish
landing centres
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Fish packaged with bamboo made Fish packaged with wooden box
baskets ready for local export. ready for export

Plate 3.35: Packaged for supplying (local) fish

3.4.8 Financing

Most of the fish farmers, aratdars, paikers and retailers are self-
financed. Other sources of finance are banks, NGOs, relatives, friends
and dadon. For effecting operation, financing is of crucial importance in

the whole marketing system of fish.

3.4.9 Transportation

The transportation system of fish determines the demand and purity or
hygienic condition of it, because with the change of time, fish will perish
rapidly. Also its value decreases, if it requires too much time to transport
this fish from the collection point to the market. Two types of fishes are
found here as dead fish and live fish. Normally Shol, Taki, Pangus, Koi,
Shing, Magur are transported here as live form. Dead fish carried to the
market in box or cages but live fish by drum or tray. Each drum contains
35-40kg of fish with water. Mainly this type of fish is transported by
truck. On the other hand, dead fishes are carried at a rate of 5-10 tons
per truck. Fish has carried into and out of the market by head-load;

baskets involve unnecessary handling as there is no access of vehicles.
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Fishermen/farmers and intermediaries used various modes of
transportation (plate 3.36) such as Train, Bus, Truck, Pick-up, Boats,
Tempoo, Rickshow, Bullock cart, Bicycle, Van, Tomtom, Thelagaree,
Bhar, Head load, and Shoulder load. There was a connection between fish
transportation and marketing Fig. 3.14 shows transportation method at
different fish landing centers to different destinations. But it was
unfortunate to all of us that there was no organized transportation

system in the studied area. Intermediaries use, only ice to transport

fishes from one place to another.

R R e

Transportation of fish by truck Transportation of fish by van

Preserved fish in bamboo made basket Preserved fish in drum transportation
transportation in mechanized vehicle votvoti in mechanized vehicle votvoti

Plate 3.36: Transportation of fish by use of different vehicle for supplying (local) fish
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Fig. 3.14: Showing the sources and transportation of fish from surveyed fish landing

centres
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3.4.10 Hygienic condition and sanitation of the market

Hygienic condition in the market of the study area is so poor. At the
market time these place become so muddy and walking becomes very
difficult. There is no source of hygienic water for ice making and
cleaning of fish. Beel water is used for this purpose. There is no
drainage system and sanitation receives a low priority at all stages of
marketing. For example, cleaning and washing of fish and containers to
carry fish are not common practice and fails to use chemicals (bleaching

powder, chlorine etc) to sterilize surfaces which are used to hold fishes.

3.4.11 Demand and trade flow of fish in market

Usually, all religions and social groups in Bangladesh like fresh fish
(without ice) better than iced or preserved fish. Mainly large fishes are
bought by the income groups and medium and small sized fishes are
consumed by the poorer people. Hotel and restaurant and hostel of
many educational institutes also buy fish but maximum fish is eaten by
households. According to market survey, the daily supply of fish in
study area market varies depending on the variation in catches during
peak or off-season. Virtually most of the fish (near about 60%) is locally
supplied and near about 40% is imported from outside (other parts of

Bangladesh).
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Fish Drying in the Chalan Beel Area

Fish is an extremely perishable food item and required preservation for
future uses. Several preservation methods are followed over the world
for preserving fish. Aim of all these methods is same- to extend the
shelf-life of fish so that the fish can be used in future properly. One of
these methods is drying which is the oldest known method of preserving
perishable food items including fish. In Bangladesh, sun drying is the
most widely used method of fish preservation. This method is also

considered as the least expensive method of preservation.

Drying involves removal of water content from the fish body. In Sun
drying this process is carried out by exposing target fish directly under
the sun. This is usually done in the open air using solar energy to
evaporate the water content in the fish. Natural air carried away the

evaporated water from fish body.

Being the largest beel of the country, Chalan beel produce huge amount
of fish every year. A large number of fish is being used in sun drying in
the Chalan Beel region. Dried fishes do not lack in importance regarding
fish utilization since they are consumed by a substantial number of
people. They are the predominant food bringing vital protein to people

in rural areas of least developed countries.

The processing of dried fish needed a tedious job. At first, housewives of
villages used to cut those and clean those and were sorted according to
species. Then those were kept on a bamboo made ‘Chatal’ for drying
those. People are needed to watch round the clock to save those fishes
from the attack of birds, dogs or any other predators. It requires about
3 to 5 days to process dried fishes for marketing. Once, the fishermen
used to earn millions of taka from selling these dried fishes but scarcity
of fishes now-a-days have forced many fishermen to abandon their

ancestral profession.
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People of the Chalan Beel areas carry out sun drying for two purposes
viz. business and household consumption. Sun drying for business
purpose 1s generally carried out on rack made of bamboo splits and
poles, sometimes on fishing net directly on earth whereas sun drying for
household consumption is performed in small scale by using bamboo

baskets and small earthen pots (locally called sara) by hanging.

In the study period, 6 Chatals in Singra, 11 in Tarash and 5 in
Gurudaspur were recorded. Every ‘Chatal’ can contain 70-80 maund of
fish. During pick-season, about 10-12 peoples work in every ‘Chatal’ but
in off-season, it needs only 4-5 peoples. Out of 1 maund fresh fishes, 10-11
kg dried fishes can be got after sun drying. Among these 8-9 kg are of
excellent quality and the other 1 kg is of lower quality.

3.5.1 Species used in sun drying

Sun drying of fishes is a simple and the oldest known method of fish
preservation where fishes are dried under the sun. Drying method is
considered as the least expensive method of fish preservation
(Balachandran, 2001). Fish species that are used in sun drying can be
divided into two main categories such as:

1. Major fish species (Punti, Chanda, Kakila, Taki and Boal etc.) and
1. Minor fish species (Kholisa, Mola, Bele, Guchi and Tengra etc.).

Major categories include those fish, which are targeted by the dry fish
farmers to be dried and minor species include different fish species that

remain mixed with major fish species in small quantity (Fig. 3.15).

@Minor species BMajor species

100 ~

95

90 1

85 -

% of species used sundrying

Tarash Singra Gurudaspur

Study sites

Fig. 3.15: Fish species used for drying in the study area
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Variety of fishes is being used in sun drying in the study areas. A total

of 28 species of fishes and fisheries items were identified used for

drying. Among them 19 species were recorded from Singra, 28 species

from Tarash and 20 species from Gurudaspur areas (Table 3.36).

Table 3.36: Species recorded in the fishes and fisheries items used for sun
drying in the study area

Sl. |Scientific name Local name Name of study area Price Tk/kg | Availability
No Tarash | Singra | Gurudaspur (Average)
1 | Puntius sophore Puti N N N 100-120 Common
2 | P. conchonius Puti J - J 100-120 Common
3 |P. ticto Tit-puti N N N 100-120 Common
4 | Chanda nama Nama J J 80-90 Common
chanda

5 | Parambassis ranga Chanda \/ S S 80-90 Common
6 | Parambassis lala Chanda J 80-90 Common
7 | Calisa fasciata Khalisa N N N 80-100 Few

8 |Calisa lalia Khalisa J 80-100 Few

9 |Amblypharyngodon mola Mola N 200-250 Few
10 | Hypophthalmichthys Silver carp \/ S S 200-250 Common

molitrix
11 | Gudusia chapra Chapila S 200-250 Rare
12 | Esomus danricus Darkina J 80-100 Common
13 | Tetraodon cutcutia Potka, tepa v 80-100 Rare
14 |Channa Punctatus Taki J 250 Common
15 |Channa gachua Cheng N 120 Common
16 | Xenentodon cancila Kakila J J J 250 Few
17 | Mastacembelus pancalus Guchi S S S 250-300 Few
18 | Glossogobius giuris Bele S S S 100 Few
19 | Mystus vittatus Tengra N N N 300 Few
20 | Wallago attu Boal N N N 400 Common
21 |Pseudeutropius Batashi N N N 200-250 Few
antherinoides
22 | Badis badis Napit koi S 250-300 Very rare
23 | Cirrhinus reba Raikar J 150-250 Few
24 | Botia dario Bou, Rani S 400 Vary rare
25 | Chela atpar Chela N 250-300 Few
26 |Labeo rohita Nola, Rui v 250 Few
27 | Macrobrachium sp. Chingri J 200-250 Common
28 | Heteropneustes fossilis Shing \ 200-250 Few
Note: V = Yes -=No
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3.5.2 Method of sun drying

a. Collection of raw fish: Dry fish farmers collect raw fishes from two

sources- local fish markets or landing centers (89%) and from
fishermen directly (11%). In most cases, it was observed that low
quality damaged fishes were brought from the local fish markets
and landing centers for drying. Each dry fish farmer gathered 10-
120kg fresh fish for sum drying everyday depending on
availability of raw fish in local markets or landing centers and

price of raw fish.

b. Washing: In most cases, dry fish farmers washed their raw fish with

beel water as there were no good water supply sources in drying
areas and few dry fish farmers used tube-well water for this
purpose. It was also found that many of the dry fish farmers did

not wash their raw fish.

c. Salting: Number of dry fish farmers mixed salt with raw fishes

before drying but they did not maintain any fixed ratio of salt and
fish. Generally they mixed 50-250g commercial salt for 1kg of
fishes (Table 3.37). All the dry fish farmers (100%) used non-brand

commercial salt for salting.

Table 3.37: Dry fish farmers and amount of salt used by them

S1.No. Upazilla District No. of Dry fish | Amount of salt used | Type of salt used
farmer (n=45) (g/kg raw fish)

1 Singra Natore 25 (55.56%) 100-150 Not branded

2 Gurudaspur |Natore 08 (17.78%) 200-250 Not branded

3 Tarash Sirajgong 12 (26.66%) 50-100 Not branded

d. Dressing and splitting of raw fish: Only for large fish like, Boal,

Silver carp and Taki cutting and splitting were practiced. First
the fishes were de-headed and then alimentary canal was removed
de-gutted from the body. In case of Taki only de-heading and
cutting were done before drying. In case of Boal and Silver carp
after de-heading and cutting, splitting were done for uniform
drying of all parts of muscle. Other small fish species (SIS) were

directly dried under the sun without any dressing.
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e. Drying under the sun: For comparatively large scale fish drying,
bamboo made rack of 0.6-1.2 meter high from earth is used in
most cases. A bamboo split made mat is used on the rack over
which raw fishes were spread for drying. It was observed that in
some places like Kaliganj (Singra Upazilla) fishes were spread on
fishing seine nets directly on earth without using any rack type
structure. Sometimes large fishes like Taki and Silver carp, were
hanged from a rope tied horizontally in between two poles placed
vertically, for drying instead of using racks. During drying on the
racks, fish are turned over at regular interval for uniform drying.
Only 9.07% dry fish farmers used fishing nets over the rack to
prevent fish from insect infestation. Drying duration extremely
varied with weather conditions like available sunlight,
temperature, relative humidity, wind flow, raining status, etc. and
size of the fish. In the surveyed areas, at normal weather
condition (enough sunlight, temperature, humidity, and no rain)
drying duration recorded to be varied from 2-6 days depending on

the size of the raw fishes.

f. Sorting: Except for large fishes, other fish species remained in mixed
condition and were sorted after drying, Generally 3-6 dry fish
farmers sorted out the mixed dried fishes and separated the fish

according to species and size.

g. Packaging: After sorting the dried fishes were bagged into a plastic
and Hessian bag for easy handling. Sometimes bamboo baskets

were also used for this purpose.

h. Storage: Storage of dried fish was found to be performed in a tent
generally made of thin plastic sheet and bamboo splits. This tent
1s usually made in the place drying yard. Bagged dried fishes were
kept into these tents for temporary storage until marketing or

selling to the local vendors.
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The flowchart shows the overall fish drying activities in the study area

(Fig. 3.16 and the drying activities are presented in Plate 3.37.

Collection of raw fish
From landing centers/markets: 100%

L 4

Washing of raw fish
a. by using beel water mainly
b. rarely used tube well water

4

Salting of raw fish
a. use of low quality commercial salt
b. 4 kg salt / maund of raw fish

4

Dressing and splitting of raw fish
a. done for large fishes only
b. small fishes dried without dressing

4

Drying under the sun (2-5 days)
a. on bamboo made rack in most cases
b. on ground by using seine net
c. by hanging (large fishes only)

L

Packaging
(in plastic and Hessian bags, bamboo baskets)

4

Storage
(in tent, temporarily)

4

Marketing and selling
(marketed in Sayadpur, Rangpur and other places by
train, bus and truck)

Fig. 3.16: Flowchart of overall fish drying activities in the study areas
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| Weigiling dried fishes in the study area
Plate 3.37: Showing the fish drying process and activities in the study areas
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3.5.3 Marketing and transportation of dried fish

In the studied areas, dried fishes were marketed by the dry fish farmers
at every 7-15 days interval. There is little information about the quality
aspects of fresh fish and the dried products at different stages of
marketing chains since no detailed survey was conducted in Bangladesh
(Nurullah et al., 2005). It was found that almost all the dried fish
product (98-99.5%) of the Chalan Beel areas carried to the Sayadpur dry
fish wholesale market in Nilphamary district. Very small amount of
dried products (0.5-2%) were consumed locally (Samad et al., 2009).
Marketing channel of dried fish in the study areas consisted of dry fish
farmers, several middleman (local vendor, bepari, aratdar, distributor
and retailer) and consumers. The marketing channel for dried fish that

observed during the investigation period is presented in Fig. 3.17.

Dry fish farmer

¥

Bepary

¥

Aratdar

‘ Local Vendor

Distributor

¥

Retailer

¥

Consumer <

Fig. 3.17: Marketing channel of dried fish of the study areas

Sometimes dry fish farmers used insecticides for protecting raw fish
from insect infestation. This practice greatly affects the quality of final
the product, which is very harmful for human health. Storage in
unhygienic condition was also found which usually took place in the tent
having no platform. Sometimes it was also observed that raw and dried
fishes were kept in the same tent which badly affects the quality of the
dried product.
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Socio-Economic Status of the Fishermen
Around the Study Area

The present investigation is to whole assessment of the distribution of
the demographic and socio-economic variables in the fishermen around
the study area of the Chalan Beel. Except the demographic variables
like age, sex composition and sex ratio, family type and size, religion
status, are presented. The socio-economic characteristics are analyzed in
terms of occupation, income, capital structure, education, land holding
and earner dependency. The related aspects include organization; co-

operatives, lease system etc. are also taken into consideration.

3.6.1 Demographic aspects

The demographic characteristics of the fisheries associates have been
analyzed because it is important wherever a study of population group
1s involved. Although it is possible to cover under demography, a large
number of variants but attentions have been paid to age structure,
family types and size, sex composition and ratio, and religion status of

the fishermen communities.

3.6.1.1 Age structure

It is hardly necessary to emphasis the significance of the variant of age
determining the status and the roles of persons and thereby the nature of
their behavior in the community. The responsibilities of any work differ

from age to age.

The survey revealed that both male and female were somehow involved in
direct fishing in the study area. At Tarash Upazilla, the 95% of fishermen
were male and 5% were female, which was rarely found in the other areas

of the country (Fig. 3.18)
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Figure 3.19 shows that fishermen of the age group 30-40 years are

mainly engaged in fishing on an average of total sample population and

they constituted 36%, 44% and 42% of the total respondents of the three

selected areas. Percentage decreased for below 20 years age (2%, 4%,

2%) and 50-60 and above 60 years age groups. Moreover, the age-group

of 50-60 and above 60 is the less biologically and economically effective

age group due to burden of age and attacked by various types of diseases

and malnutrition etc.
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Fig. 3.19: Distribution of age groups of samples fishermen
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3.6.1.2 Family types and size

Family types: The term refers to all persons who are related to each

other and ordinarily live together having a common cooking
establishment. It excludes domestic servant’s boarders etc. There found
three types of family among the fishermen at the study areas, which

are:

1. Nuclear family: Consisting of husband, wife and their children only.

1. Extended: Consisting of parents, children and other relatives such

as father, mother, brother-in-law, sister-in-law, nephew, nice,
grand-son, grand-daughter, unmarried brother and sister.

11. Joint: Consisting of more related nuclear, extended family.

Table 3.38: Distribution of family type and size of samples fishermen of the
study areas

Type Family Type Age group of Family Size
Tarash (%) | Singra (%) | Gurudaspur (%) fishermen Tarash (%) | Singra (%) | Gurudaspur (%)
Nuclear 40 30 35 Small (1-3) 7 (14) 4(8) 5 (10)
(80) (66.67) (72.92)
Extended 7 10 9 Medium (4-6) 32 (64) 31 (62) 30 (60)
(14) (22.22) (18.75)
Joint 3 5 4 Large (7-9) 10 (20) 11 (22) 14 (28)
(6) (11.11) (11.33)
Total = 50 45 48 Larger above 10) 1(2) 4 (8) 1(2)

The result showed that among the three study areas- nuclear family
type is the most predominant (Table 3.38). It may be noted that nuclear
family is directly related to the lower income, landlessness, low category
of housing and capital structure. Similarly, extended and joint families
are positively related to the higher income and capital investment and

well housing condition due to working jointly.

Family size

Family size is the greatest importance in socio-economic status and
livelihood. The families were classified according to the number of
members. 1.e. small families with 1-3 members, medium families with

4-6 members, large families with 7-9 members and very large families
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with above 10 members. In this study, the highest percentages (64%,
62% and 60%) is prevailing in medium (4-6) member group (Table 3.38).

The high and low percentage of family distribution and their variations
are considerable for their social relationship, income pattern, social
status, leadership responsibilities of the members of the fishermen
family. It is also evident that the small size family in average is due to
the marriage and the separation from other. The small size family
positively associated with low income, nuclear family and lower capital
investment. On the other hand, medium and large size family is due to
more birth rate. It is also associated with the high sex-ratio, higher
income, extended family, capital investment in different ways and

multi-income source with land.

3.6.1.3 Sex composition and sex ratio

An analysis of sex composition and sex ratio of the members of
fishermen community in the study area plays a vital role as it is not
only indicates the future population growth but also degree of fishing
and business. In case of Tarash Upazilla, the distribution of sex
composition and sex ratio has been presented in table 3.38. From the
table 3.36 it is found that out of total 489 population 251 (51.33%) for
male and 238 (49.75%) for female. Again out of total population, adult
male 1s 116 (46.22%) and adult female 111 (46.64%). Similarly, male
children are 135 (53.78%) and female children are 127 (563.36%), in the
sex ratio of male and female it is found that there is 251 males per 238
females 1.e. male and female ratio is 1:0.94. In case of Singra Upazilla,
in the sample the average sex ratio of the family member of fishermen of
the study area is 270 female per 274 males, male and female ratio is

1:0.98 (Table 3.39).
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Table 3.39: Percentage distribution of sex and sex ratio among the total population
of fishermen at the study areas

Sex Tarash Singra Gurudaspur
Groups No. of | No. of [Male:Female| No. of | No. of |Male:Female| No. of | No. of |[Male:Female
Male | Female Ratio Male | Female Ratio Male | Female Ratio
(%) (%) (%) (%) (%) (%)

Children 135 127 1:0.94 152 145 1:0.95 171 139 1:81
(563.78) | (53.36) (55.47 | (53.70) B7.77) | (61.87)

Adult 116 111 1:0.95 122 125 0.97:1 125 129 0.97:1
(46.22) | (46.64) (44.53) | (46.30) (42.23) | (48.13)

Total 251 238 1:0.94 274 270 1:0.98 296 268 1:0.90
(51.33) | (48.67) (5.37) | (49.63) (52.48) | (47.52)

In case of Gurudaspur Upazilla, the distribution of sex composition and
sex ratio has been presented in table 3.38. From the table it is found
that out of total 564 population 296 (52.48%) for male and 264 (47.52%)
for female. Again out of total population, adult male is 125 (42.23%) and
adult female is 129 (8.13%). The adult male and female sex ratio was
0.96:1. But when calculate the total population it is changed and the sex
ratio is 1:0.90.

Among the three study areas, the analysis show that the total number of
children are more than the total member of adults. From this result it is
found that percentage of children is higher than the percentage of adult
group. From the field survey it is also observed that the birth rate is
higher than income structure and life standard is too low to maintain

their whole family.

3.6.1.4 Religion status

Once non-Muslims, especially the scheduled caste Hindus generally
dominated this occupation. But in the recent, the Muslims started to
join the profession driven by the poverty and landless (Chowdhury
1993). The present study shows that the majority of the fishermen were
Muslim (Fig. 3.20).
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Fig. 3.20: Distribution of religion status of samples fishermen

3.6.2 Socio-economic characteristics

Understanding of a social groups and the differentiation obtaining there
in, it 1s necessary to find out the social and economic conditions. A
member of the fishermen community determines to a great extent his
status in the community and the type of friends and adversaries etc. are
closely related with income, credit system and capital investment. In
this connection earner dependency 1s also an 1important aspect.
Educational qualification hardly influences leadership of social status.
In this connection, education, income, earner dependency land holding

of the fishermen of the study area may be brought under focus.

3.6.2.1 Educational status

Earning and education are linked with ones social status and earning
potential, the study of the level of education is very important of socio-
economic aspects. Educational qualification influences on individuals
preferences and behavioral patterns and one’s performance, skilled-ness
and capability. In this study educational status of the fishermen have
been grouped into five categories viz. 1) illiterate, i) only sign but

illiterate, 111) class I-V, 1v) class VI-VIII, v) class IX-X and above.

In this study, it is found that most of the fishermen are illiterate. The

highest (Tarash 56%, Singra 60%, Gurudaspur 46%) is recorded in the
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community who can sign only and lowest (Tarash 2%, Singra 4%,

Gurudaspur 4%) is class IX-X and above (Table 3.40). Rahman (1994)

noted that in Bangladesh most of the fishermen are illiterate and few

have primary level of education.

Table 3.40: Educational status of samples fishermen of the study areas

Tarash Upazilla

Frequency| % Total (%) |School going (%) | Not school going (%)
Tlliterate 9 18 |Boy’s|135(51.53)| 66 (53.23) 69 (58%)
Only  sign  but 28 56 |Girl's|127 (48.47)| 58 (46.77) 69 (58%)
illiterate
Class I-V 16
Class VI-VIII
Class IX-X and above
262 (100) 124 (100) 138 (100)
Singra Upazilla
Frequency| % Total (%) |School going (%) | Not school going (%)
Iliterate 6 12 |Boy’s| 152 (51.18) 72 (50.70) 80 (51.61)
Only  sign  but 30 60 |Girl's|145 (48.82)| 70 (49.30) 75 (48.39)
illiterate
Class I-V 16
Class VI-VIII
Class IX-X and above
297 (100) 142 (100) 155 (100)
Gurudaspur Upazilla
Frequency| % Total (%) |School going (%) | Not school going (%)
Iliterate 11 22 |Boy’s | 171 (55.18) 80 (51.61) 91 (58.71)
Only sign but 23 46 | Girl’s | 139 (44.82) 75 (48.39) 64 (41.29)
illiterate
Class I-V 14
Class VI-VIII 14
Class IX-X and above 2 4
310 (100) 155 (100) 155 (100)

From the result, it is evident that majority of the boys of the study areas

are not going to school (Tarash 58%, Singra 51.61%, Gurudaspur
58.71%) (Table 3.40). It is clear that majority of the fishermen are
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engaged in fishing and their tendency is to earn money, not wasting
time in going to school. The boy’s of tender age in which they should go
to educational institution for formal education is engaged in fishing. As
a result they are deprived from school in the early age. Illiteracy is
positively related with high birth rate and ignorance about the good
effect of education, and literacy is positively related with higher income,

techniques, occupational category.

3.6.2.2 Income generation

Estimation of the socio-economic status of the fishermen for income
generation is most important. The amount of income that a particular
family receives is an important measure of its economic well being and
status. In the present investigation income patterns are described on
three heads as 1) Daily income pattern and fishing selling trend, ii)
Capital investment and 1i1) Credit supply and involvement in

assoclation.

3.6.2.3 Fish selling trend

The study revealed that fishermen mainly fishing on individual basis
(Fig. 3.21). From the table it is found that most of the fishermen (Tarash
86%, Singra 56%, Gurudaspur 58%) are fishing individual basis. About
Tarash 84%, Singra 62% and Gurudaspur 52% have ability to use their
own boats and rest (16%, 38% and 48%) is unable to use boats in fishing

period due to their poverty (Fig. 3.22).
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Fig. 3.21: Distribution of nature of fishing trend of samples fishermen
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Fig. 3.22: Distribution of use of boat of samples fishermen

The survey found that (Tarash 94%, Singra 84%, Gurudaspur 90%)
fishermen sell their fishes to aratdar (Fig. 3.23). Due to the bargaining
system in the arat most of the fishermen think that the price is not

inequitable.
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Fig. 3.23: Distribution of selling trend of samples fishermen

3.6.2.4 Daily income and expenditure

Daily income is the most important factor for better understanding of
socio-economic condition of fishermen. During the full harvesting period,
the daily income of the fishermen varied from Tk. 250-1500. In this
period the highest (Tarash 64%, Singra 58%, Gurudaspur 50%)
fishermen earn 1000-1250 Tk. per day, the next (Tarash 18%, Singra
24%, Gurudaspur 28%) earn 750-1000 Tk. (Fig. 3.24). Respondents have
reported that the families under the survey spend more when their

income 1s high and spend less when their income is low.
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Fig. 3.24: Distribution of daily income in full harvesting period of samples fishermen

In dry season, the catching rate decreases, the fishermen are in the low-
income group. During the dry season, the daily income of the fishermen
varied from Tk. 100- Tk. 600. In this period the highest income of the
fishermen was Tk. 100- Tk. 200 (Fig. 3.25).
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Fig. 3.25: Distribution of daily income in dry season of samples fishermen

As a result the fishermen of the study area live from hand to mouth. On
the other hand, most of them are not involved in culturing fishes during
off-season. Most of them don’t have capital investment. Only in the
rainy season, the scanty amount of money that comes from non cultural
fishes 1s the source of capital investment. But this amount is negligible.
As a result they borrow money to solve their essential needs. Sometimes
they face poverty, live with ill health and suffer from different types of

diseases.
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Daily expenditure

The study revealed that the daily expenditure of the fishermen varied from
Tk. 100- Tk. 500. It was observed that (Tarash 50%, Singra 48%, Gurudaspur
52%) fishermen had the highest daily expenditure of Tk. 300- Tk. 400 (Fig.
3.26).
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Fig. 3.26: Distribution of daily expenditure of samples fishermen

3.6.2.5 Credit supply and involvement in associations
A large percentage of fishermen depend on loan for buying fishing
equipments, food, live-stock and poultry items and to initiate other

essential needs (Fig. 3.27).
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Fig. 3.27: Loan taken of sample fishermen.
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About (62% Tarash, 42% Singra and 26% Gurudaspur) fishermen
reported that they did not borrow any loan but rest of them get loan
from NGOs, relatives and village mohajan (Fig. 3.28). It was also
observed that (74% Tarash, 72% Singra and 65% Gurudaspur)
fishermen took loan from NGOs and (14% Tarash, 18% Singra and 16%

Gurudaspur) borrowed from Mohajans.
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Fig. 3.28: Sources of loan of sample fishermen.

Most of loanees (Tarash 50%, Singra 54% and Gurudaspur 58%)
borrowed money to buy their fishing equipments but Tarash 48%,

Singra 42% and Gurudaspur 40% loanees borrowed money to buy foods

(Fig. 3.29).
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Fig. 3.29: Utilization of loan of sample fishermen

Most of the respondents (Tarash 70%, Singra 66%, Gurudaspur 52%)
reported that the rate of interest was 20%-30%. Only, 2% reported that
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the rate of interest was 40-60% per annum. It was revealed the interest
rates charged by NGOs are lower and the same is taken from relatives

but the interest rate charged by the Mohajan is higher (Fig. 3.30).
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Fig. 3.30: Rate of interest of the borrowing loans used by the sample fishermen

Ahmed (1996) found that 92% of fishermen were members of some
associations, clubs and co-operatives. Department of Fishery (DoF),
1993 reported that 5% fishermen were members of co-operative and 34%
were of NGOs program. Our study shows that among the respondents
(560% Tarash, 72% Singra and 98% Gurudaspur) are involved with

Samittee/ Association and 50%, 28%, 2% are not involved with any

association (Fig. 3.31).

H Local M Fish co-operation B NGO M Not involved w ith any association

Percentage

Tarash Singra Gurudashpur

Samittee/Association

Fig. 3.31: Involvement with samittee/ association of the sample fishermen
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3.6.2.6 Earners dependency
It was observed in the study areas that only male earns mainly and the
female helps by making nets, traps but in some family’s children (below

15 years old) earn money.

In the study (Table 3.41), Tarash 133 (27.20%), Singra 120 (22.06%),
Gurudaspur 122 (21.63%) were earning members and 356 (72.80%), 424
(77.94%), 442 (78.37) were dependent members. The earner and
dependent ratio was 1:2.68, 1:3.53 and 1:3.62. From this result, the
dependency ratio indicated the economic insolvency in case of larger and
nuclear family where below 15 years aged children entered as the

earning member.

Table 3.41: Showing the percentage distribution of earner dependency ratio
of sample fishermen of the study areas of the Chalan Beel

No. of family member| Total earners | Total dependent | Total Population| Earner : Dependency

Tarash Upazilla

Frequency 133 356 489 1:2.68

Percentage 27.20 72.80

Singra Upazilla

Frequency 120 424 544 1:3.53

Percentage 22.06 77.94

Gurudaspur Upazilla

Frequency 122 442 564 1:3.62

Percentage 21.63 78.37

Plate 3.38 presents the contribution of women and children in other

household works.




Chapter- Three Results and Observations
1 s ._‘“J. % J . 3

Plate 3.38: Women and children contributing in household works
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3.6.2.7 Occupation
Different types of fisheries occupation were identified which were

fishing, trading, fish drying, netting, etc.

In case of Tarash Upazilla the study found that majority (54%) of
fishermen were engaged in fishing profession from the period of their
father, 14% from their grandfather and 32% from generation to

generation (Fig. 3.32).

In case of Singra Upazilla, the study found the opposite situation. Here
(20%) fishermen were engaged in fishing profession from the period of
their father and majority (46%) from generation to generation (Fig.
3.33). In Gurudaspur Upazilla the study found that majority (60%)
fishermen were engaged in fishing profession from the period of their

grandfather (Fig. 3.32).
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Fig. 3.32: Involvement of principal occupation of the sample fishermen

Fishermen were engaged in subsidiary occupation simultaneously
during off-period of fishing. In this study, the highest (74% Tarash, 40%
Singra and 38% Gurudaspur) number of fishermen were engaged to sell
their labor in agricultural sector as their second occupation but (14%
Tarash, 34% Singra and 32% Gurudaspur) fishermen were engaged in
day labour and 4%, 16%, 7% were engaged in fish trading as their
second occupation (Fig. 3.33).
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Fig. 3.33: Involvement of profession in dry season of the sample fishermen

The present study reveals that the housing condition of most of the
fishermen are poor, their houses are made of mud and one kind of wood
leaves and this finding is consistent with that of Ahmed (1999). Four
major categories of houses were found, mud wall and tin roof were (80%
Tarash, 34% Singra and 40% Gurudaspur), mud wall and thatch roof
were (12% Tarash, 46% Singra and 38% Gurudaspur), wall and roof
covered with bamboo and thatch were (4% Tarash, 18% Singra and 20%
Gurudaspur) and brick wall and tin roof were (4% Tarash, 2% Singra and

2% Gurudaspur) (Fig. 3.34). Plate 3.39 shows a house of a fisherman.
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Fig. 3.34: Housing pattern of the sample fishermen
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Plate 3.39: House of fishermen
Solvent persons always try to build their house in permanent nature but
the poor section of the society cannot do it. It is also the indicator of one’s
economic capability. In this study majority of the fishermen (98% Tarash,
96% Singra and 90% Gurudaspur) live in their personal land and only (2%
Tarash, 4% Singra, 10% Gurudaspur) live in khash land (Fig. 3.35).

Personal land Khash land

96

‘l Tarash B Singra B Gurudashpur ‘ ‘l Tarash B Singra B Gurudashpur

Fig. 3.35: Ownership of land of the sample fishermen

3.6.2.8 Use of electricity, television, radio and mobile phone

These are also the determinants of the family status. It has been
observed in this study that only (48% Tarash, 38% Singra and 38%
Gurudaspur) fishermen enjoy the electrification facility and the next
(562% Tarash, 62% Singra and 62% Gurudaspur) have no such facilities
(Fig. 3.36). Only (32% Tarash, 16% Singra and 10% Gurudaspur)
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fishermen use radio/TV for their recreation and also for getting national
news but (68% Tarash, 84% Singra and 90% Gurudaspur) have no
Radio/ TV. Although majority of the fishermen are poor but it is
observed that (72% Tarash, 68% Singra and 74% Gurudaspur)
fishermen use mobile phone to communicate each other (Fig. 3.36). In

Plate 3.40 showing inside a room of a fisherman’s house.
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Fig. 3.36: Use of electricity, TV/radio and mobile phone of the sample fishermen
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Plate 3.40: Fishermen use television for their recreation
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3.6.2.9 Fuel use

The fishermen families use locally collected lakri, dry leaves, kalmi
trees, nonda (dry cow-dung with sticks) as the source of fuel especially
for cooking. The study reveals that majority of the fishermen families
1.e. (64%, 44%, 56%) reported that they use lakri, nonda, dry leaves/
kalmi tree and bhusi (wood dust). It is revealed that due to burning of

straw-leaves-cow-dung and bhusi the organic matters are decreasing

day by day (Fig. 3.37, Plate 3.41).
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Fig. 3.37: Fuel use by the sample fishermen

Plate 3.41: Make chakti (ghute) from cow dung
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3.6.2.10 Sanitation

The survey reveals that only 4% (Tarash), 8% (Singra) and 2%
(Gurudaspur) families used pacca latrine and (82%, 84%, 72%) use semi-
pacca latrine surrounded by nylon bag or thatch wall and 14%, 8% and
26% families use open latrine (Fig. 3.38, Plate 3.42). They use
agricultural land, crop field, aails (boundaries of the land), canals, bushy
area of hidden place as latrine. Because of these peoples environment of
the fishing villages become unhygienic and nuisance for others. Due to
use of open latrine environment, especially in rainy season, the rivers

and beels are polluted.
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Fig. 3.38: Sanitation facilities of the sample fishermen
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Plate 3.42: Latrine- most commonly used by fishers family
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3.6.2.11 Health and nutrition

In the study areas, 100% fishermen drink tube-well water but bathe in
tube-well water only (44% Tarash, 32% Singra and 52% Gurudaspur)
and 56%, 68% and 48% in the beels/rivers water (Fig. 3.39). The
fishermen still 2%, 4% and 6% visit to the kobiraj and 8%, 10% and 14%
visit to both doctors and kobiraj according to the nature of disease (Fig.

3.40). They wash and bath in the unclean water of the beel (Plate 3.43).
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Fig. 3.39: Sources of bathing water of the sample fishermen
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Fig. 3.40: Treatments of the sample fishermen of the study areas of the Chalan Beel
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Plate 3.43: Washing cloth and taking bath in the Chalan Beel
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Table 3.42: Monthly food of the sample fishermen of the study areas of the

Chalan Beel

Monthly food | Tarash Singra Gurudaspur
(days) (days) (days)

Fish 20-30 | Everyday 25-30

Meat 0-1 0-2

Egg 2-5 3-4 1-2

Vegetable 2-5 4-5 3-4

Milk 1 1 1

The respondent fishermen families include fish in their daily food when
they are capable of catching fishes in rainy season. They eat meat of any
type (beef, mutton, chicken) during any religious or social or family

occasion.

No fishermen were found who buy meat from the market. It was
observed that, they eat meat only in the occasion like Eid, Wedding
ceremony etc. Almost in everyday they eat fish and vegetables as their
food. They buy milk occasionally and take boiled egg only in the winter
season from the market. But in dry season, they do not eat fish. As a

result they suffer from protein deficiency (Table 3.42, Plate 3.44).
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Plate 3.44: Hencha sakh (vegetables) collected from the Chalan Beel
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Table 3.43 shows the correlation matrix among the number of family

members, quantity of catching fish, daily expenses, daily income and use

of net of the sample fishermen of the Chalan Beel. The correlation

matrix reveals that the daily income of the sample fishermen has highly

significant relationships with quantity of fish catch and daily expenses.

On the other hand daily income has positive but not significant

relationships with the number of family members. The Table 3.43 also

reflects that the use of net of the sample fishermen is highly significant

and positively correlates with quantity of fish catch and daily income.

Table 3.43: Correlations matrix among the number of family members,
quantity of catching fish, daily expenses, daily income and use of
net of the sample fishermen of the Chalan Beel

Singra Upazilla

No. of family | Quantity of Daily Daily Use of net
members |catching fish| expenses income
No. of family members 1 0.018 0.644(*%) 0.156 0.023
Quantity of fish catch 1 0.244 0.712(*%) 0.634(*%)
Daily expenses 1 0.399(*%) 0.214
Daily income 1 0.570(**)
Use of net 1
** Correlation is significant at the 0.01 level (2-tailed)
Gurudaspur Upazilla
No. of family | Quantity of Daily Daily Use of net
members catching fish | expenses income
No. of family members 1 0.192 0.800(**) 0.206 -0.007
Quantity of fish catch 1 0.371(**) 0.830(**) | 0.568(*%)
Daily expenses 1 0.358(*) 0.135
Daily income 1 0.388(*%)
Use of net 1
** Correlation is significant at the 0.01 level (2-tailed)
* Correlation is significant at the 0.05 level (2-tailed)
Tarash Upazilla
No. of family | Quantity of | Use of net Daily Daily
members |catching fish expenses income
No. of family members 1 0.115 0.043 0.471(*%) 0.007
Quantity of fish catch 1 0.408(*%) 0.337(*) 0.644(**)
Use of net 1 0.179 0.423(*%)
Daily expenses 1 0.046
Daily income 1

** Correlation is significant at the 0.01 level (2-tailed)

*

Correlation is significant at the 0.05 level (2-tailed)
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The above picture envisages that quantity of catching fishes and daily

income are positively correlated with the use of nets. As a result the

fishermen use the nets (Current jal, Suti jal) which are restricted by the

Fishing Act.

Table 3.44: Estimation of regression equation of daily income on quantity of catching
fish, no. of family members, school going male and female members

Singra Upazilla
Un-standardized | Standardized t Signifi R=0.778
Coefficients Coefficients | value | cant R2=0.605
B Std. Beta Adj. R2=0.570
Error F=17.253
(Constant) 292.723 |141.157 2.074 | 0.044 |DW value = 1.67
Quantity of fish catch 91.483 | 12.826 0.681 7.133 | 0.000
No. of family members 21.031 | 25.766 0.134 0.816 | 0.419
School going male members| 109.362 | 61.437 0.227 1.780 | 0.082
School going female -13.161 | 70.897 -0.025 -0.186 | 0.854
members
Dependent Variable: Daily Income
Tarash
Un-standardized | Standardized t Signifi R =0.666
Coefficients Coefficients | value | cant R2=0.443
B Std. Beta Adj. R2=0.394
Error F =8.949
(Constant) 1029.790|305.302 3.373 | 0.002
Quantity of fish catch 48.639 | 8.525 0.671 5.706 | 0.000
No. of family members -46.131 | 70.189 -0.101 -0.657 ] 0.514
School going male members| 118.277 [120.101 0.138 0.985 | 0.330
School going female -110.352(180.770|  -0.111  [-0.844 | 0.403
members
Dependent Variable: Daily Income
Gurudaspur
Un-standardized | Standardized t |Signifi R =0.837
Coefficients Coefficients |value| cant R2=0.701
B Std. Beta Adj. R2=0.674
Error F =26.341
(Constant) 324.182 |115.178 2.815| 0.007
Quantity of fish catch 90.183 | 9.582 0.808 9.412] 0.000
No. of family members 11.091 | 16.627 0.060 0.667 | 0.508
School going male members | -37.078 | 34.887 -0.092 -1.063| 0.294
School going female 15.569 | 34.729 0.039  |0.448| 0.656
members

Dependent Variable: Daily Income
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Table 3.44 presents the results of regression identifying the factors
determining the daily income of sample fishermen of the Chalan Beel.
In the regression the daily income is the dependent variable and the
general variables such as catching fish, the number of family members,
school going male and female members are independent variables. The
equation reveals (in case of Singra) that daily income of the sample
fishermen is significantly correlated with quantity of catching fish. The
equation also reflect that quantity of catching fish of the sample
fishermen have 91.483 percent effect on the daily income. The F value is
17.253 showing the significant variations and the Durbin Watson value
1s 1.67, which i1s at the acceptable position in this equation. So, if the
quantity of fish catch increased with the help of male members then the
daily income of the sample fishermen’s will be increased. The same
situation i1s found in another two study areas. As a result, to increase
their daily income the fishermen are catching excessive amount of fishes
which is reducing the total amount of fishes. Over exploitation of fishes,
1s affecting the natural balance of environment and is destroying the

food chains/ ecosystems.

3.6.2.12 Other related information

Normally the fishermen catch fishes at night and sell them in the
morning in paikary arat. They keep the fish’s whole night in water.
They don’t use any preservative. They are not found to sell the fishes to
particular paikar. They can sell their fishes to anywhere, any paikar.
Fishermen have more or less some livestock and poultry assets like cow,
goat, buffalos, hen, duck, and swan. It is observed that most of the
fishermen do not know the fishing laws, but laws are mostly made for
the fishermen. It is also observed that most of the fishermen have not

any kind of training and they have not any interest to get training.
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Sustainable development of fishermen

Fishermen are considered as one of the most susceptible communities in
Bangladesh. A great number of fishermen in Bangladesh have enormous
contribution to our national economy. In terms of livelihood, less
awareness limited access to information, unavailable drinking water,
poor sanitation, limited health facilities and pitiable education are
manifested. Fishermen are constantly subjected to various sorts of
shocks that make their livelihood difficult. They take different types of
strategies to heal the shocks. Poverty is the major shock of the
fishermen. Poverty forces people to over exploit natural resources,
leading to degradation of the forest, soil and water upon which they

depend. This perpetuates their poverty.

Sustainable development 1s the result of careful integrating
environmental, economic and social needs to achieve both an increased
standard of living in short term, and a net gain or equilibrium among
human, natural and economic resource to support future generation.
According to Munasinghe (1999), schematically, key elements of

sustainable development may be shown in Fig. 3.41.

Growth
Efficiency
stability

Human

Poverty alleviation, Health,
Institutions, Political
stability, Consultation,
Empowerment

Biodiversity, Resilience,
Natural resources

managements, Polution
control

Environmental

Source: Munasinghe 1999, slightly modified

Fig. 3.41: Elements of sustainable livelihood
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For sustainable development of fishermen livelihood, healthy economy is
prerequisite. Healthy economy can be achieved through -capital
accumulation (Fig. 3.42). If government, NGOs, banks (Public/ Private)
offer credit support to marginal income, landless and hand to mouth
fishermen through loans with low interest for secondary occupation,
capital accumulation will increase. Capital accumulation will help to
make investment which result in boost to the income. Raising incomes
consequently intensify savings, further investment, production, output
and employment accordingly. Moving up these parameters facilitate
declining unemployment and poverty and finally sustainable

development can be accomplished through this economic development.
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Fig. 3.42: Sustainable development through economically sound development

It is not easy to ensure the basic needs to large number of poor
fishermen as well as solve their problems. To overcome this situation,
sustainable development by mean of steady economic growth and

healthy environment is considered for their secure livelihood.
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Proper Utilization and Conservation of Fisheries
Resources of the Chalan Beel

3.7.1 Causes of depletion of fish species in the Chalan Beel
In the past, the Chalan Beel was rich in fish species. But with the want

only interfere of nature and people this beel is going to lose its heritage.
And hence, it has come under a criticism regarding the depletion of fish
species in the Chalan Beel. The cause of reduction of fish resources have
been identified based on information given by the interviewers, by
exchanging views of experienced persons and observation of registers

which are mentioned below:

1. High population density, extreme poverty and unemployment

Bangladesh is one of the world’s densely populated countries with a
population of more then 170 million. Majority of the people of the
country are still living under poverty line and without permanent job.
Besides more than 80% of the population of the country are living in
rural areas and somehow depends upon various natural resources which
often lead over exploitation of plant and animal products for their
survival and income. Still now, most of the people (85%) of the Chalan
Beel areas depend on the actual bed resources which are strongly
concerned with degradation and unsustainable use of various water

body and beel areas.

2. Habitat loss, degradation and fragmentation

Biodiversity is strongly associated with intact ecosystems and natural
landscape, however transformation of land use patterns, expansion of
agricultural lands, change in cropping patterns, introduction of high
yielding varieties (HYV), urbanization, expansion of road networks,
unplanned embankments and other man-made factors have caused
immense damage of habitats in all ecosystems. The following are some

underlying factors related to this issue:
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3.

e Shifting cultivation
e Encroachment urbanization
e Land use change and agricultural expansion

e Commercial fish cultivation in pond of the Chalan Beel.

Environmental pollution and degradation

One of the biggest threats to biodiversity in Bangladesh is pollution of

air, soil and water. Water is the greatest victim of toxic agro-chemicals

(i.e. chemical fertilizer, insecticides), industrial effluents that are

causing depletion aquatic resources and riparian natural resources.

1.

11.

111.

Over extraction of water for agriculture, domestic and
industrial use: Excessive use of water and reclamation of land for
agricultural purpose (irrigation) resulted, shrinkage of spawning and
feeding grounds for fish species, in the Chalan Beel area.

Flood control measure: Flood control measure direct impact on
fish diversity in the study areas. Chalan Beel is famous for small
indigenous of fish (deshi chotto mash). Most of the smaller fishes do
not undertake a long distance for breeding migration. They move
short distances laterally into shallower water areas for breeding.
Many of them live in inundated floodplains, beels, and marshes and
breed in the monsoon season. It is well known that Bangladesh is
singularly blessed with extensive floodplains. However the
production potential of its flood land is presently severely constrained
by poor natural recruitment. Various flood control and irrigation
project have resulted in the habitual reduction and lowering of
productive capacity and disruption of natural recruitment.
Siltation/Sedimentation: The Chalan Beel is rapidly silting up.
During the last century and a half, it has shrunk at least 19.32 km
from the southern side due to animal deposits of silt from the
Ganges. Its other feeder rivers like the Burai and the Baral are also
major contributing factors in reducing the size of the beel (Plate
3.45).
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A survey carried out by the Public Works Department into
drainage and silting up of the beel found that the previous area of
about 108 sq km have been reduced to about 368 sq km. The
remaining area had been reclaimed either for cultivation or
settlement. Even in this reduced are was only 86 sq km was found
under water all the year round. It was estimated that the feeder
rivers had brought 6.3 million cu.m of silt a year of which 1.5
million cu.m were washed away by different drainage channels
coming out of the beel but the remaining 4.8 million cu.m had been
deposited annually. If distributed uniformly over the whole of 368

sq.km, it would have raised the level at the rate of 1.27 cm a year.

River Siltation River water pollution

Plate 3.45: Showing the siltation and water pollution of rivers following in the
Chalan Beel

4. Invasive alien species

A large number of exotic plants and animals have been introduced into
Bangladesh for agriculture, horticulture, forestry, animal husbandry
and fisheries. Also some have become escape accidentally and having
adapted with local conditions proliferated profusely. Local people have
nurtured some of these and some have become invasive over local flora
and fauna (Mukul et al. 2006). Besides, replacing natural plantation
with monoculture of short rotation and fast growing species have
threatens the existence of local fauna as they have not adapted with this

species.
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For an example, the sucker mouth catfish is native to South America
especially Brazil (Akhter 1995). This fish was introduced in Bangladesh
from Thailand in 1980 (Rahman 2007). Though this fish was introduced
for ornamental purpose but at present they have established themselves
into the different natural water bodies of Bangladesh. It was a negative
1mpact and threat to the native fish species (Galib and Mohsin, 2011).
As for example, some aquarists released large size fish in Gulshan Lake
of Dhaka City from their aquarium and later the species breed and
established in the Lake and currently the Lake is full of this fish
(Rahman 2007). At present, this type of fish is available in the Chalan
Beel.
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Plate 3.46: Hypostomus plecostomus (Invasive alien species)

5. Absence of proper institutional arrangement frameworks
and monitoring

Lack of adequate institutional or administrative frame works and
suitable policies, weak implementation of existing policies, lack of
integration of sectoral activities are other major threat to biodiversity in
Bangladesh. Beside these, week institutional capacities and lack of
trained manpower in all disciplines dealing with biodiversity, poor
coordination and cross sectoral integration, weak national information
system and inadequate knowledge on ecosystem structure and function
are vital reason for biodiversity looses in the country. Monitoring is
particularly importance in understanding the fate of ecosystems,

habitats rare and endangered species.
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6. Lack of people’s awareness

Lack of biodiversity related information and knowledge automatically
leads to gaps in awareness. Gaps in awareness have been identified at
various levels. To start with, most people need to know that there are so
many species of organisms in Bangladesh. Even the educated person, do
not know that there are laws that can hunting and trade in wild
animals, there are laws that protect certain species and ecosystems and
that these are laws that are meant to control environmental pollution.
In the study area, 88% fishermen do not know the laws. The law mostly
made for the fishermen but they don’t know it. This situation is not
expected and quite abnormal. Fishers are whole life, wholeheartedly
engaged in fishing. But it is quite absurd that they don’t know the laws
and regulation of fishing. For this, they are creating different types of
problems. They are over fishing, destructing the fish habitat, fishing in

breading season and using banned gears.

7. Over fishing

Over fishing occurs when fishing activities reduce fish stocks below and
acceptable level. This can occur in any type of water body from a pond to
the oceans. Ultimately over fishing may lead to resource depletion in
cases of subsidized fishing, low biological growth rates and critical low

biomass.

The ability of the fisheries to naturally recover also depends on whether
the conditions of the ecosystems are suitable for population growth.
Dramatic changes in species composition may establish other
equilibrium energy flows that involve other species compositions than

had been present before.
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3.7.2 Factors needed to enhance the fisheries resources of the
Chalan Beel

1. Stock enhancement programmes
The standing stock of fish of the Chalan Beel is seriously depleted. An

annual stock enhancement programme should be undertaken, being
based on the experience of previously successful enhancement
programme in the 1990s. According to Ali and Islam (1988), a number of
species performed very well in flood plain stock enhancement
programmes, including Labeo rohita, Catla catla, Labeo calbasu,
Cirrhinus mrigala, Chirrhinus reba (Khorki), Hypophthalmichthyes,
molitrix (Silver carp), Cyprinus carpio var, communis (Japani rui),
Cyprinus carpio var specularies (Mirror carp), Ctenopharyngodon idellus
(Grass carp) and Puntius sarana (Thai sarpunti). These species can be
stocked in the Chalan Beel to maintain a sustainable year-round

standing biomass.

2. Modifying existing infrastructure to fish-friendly structures

Due to the combination of both natural and man-made factors fisheries
resources from the Chalan Beel were depleting day by day. Un planned
construction of bridges, culverts, roads, sluice gates, flood control
embankments etc. has disrupted the spawning, breeding and feeding
migration of fish and other aquatic animals. Fish friendly migration
routes should be maintained to minimize adverse impacts of fishery
resources. Craig et al. (2004) suggested that survival of juvenile and
larval fish under different hydrological conditions should be formally
considered in managing and operating the sluice gates, in order to
ensure optimal hydrological timing, duration and flow characteristics for

attracting and ensuring the passage of those life stages.
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3. Rational use of inorganic fertilizers and pesticides and
proper management of industrial effluents

Integrated Pest Management (IPM) programmes could help minimize
the environmental effects of these chemicals. Furthermore cost benefit
analysis should be conducted to assess whether or not cultivation of low-
input local crop varieties that require smaller quantities of pesticides
and fertilizers could be used to some extent, rather than the high-
yielding varieties. As a minimum, this approach could be strategically
encouraged in the most sensitive water run-off areas. Primary
treatment facilities for industrial effluents at the point of outlet also

should be introduced.

4. Maintenance of minimum water depth during water
extractions from critical water bodies

Water abstraction form the beels and channel, for irrigation during the
dry season should be discouraged where feasible or otherwise regulated.
The complete removal of fish by dewatering during the dry season
should be banned and a minimum of 1-2 m water depth should be
maintained in the main basins through regulation and water transfer,

where necessary.

5. Regulation of selective fish gears, mesh sizes and fishing
de-watering

Over fishing and undersized fishing, use of illegal gear (The protection
and conservation of fish Act., 1950) and indiscriminate killing of brood
and fish seeds by illegal fishing gears should be stopped. Minimum
mesh size regulation for different gears must be better enforced to
reduce juvenile mortality. Use of monofilament nets in any season

should be strictly prohibited.

6. Establishment of natural beel nurseries and fish sanctuaries

In the study areas, both Singra and Gurudaspur have only one

sanctuary, it contains only 2 ha areas. On the other side’s no beel
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nursery present, the both study are (Singra and Gurudaspur). Tarash
has only one beel nursery its area is 1.5 ha only. Community based fish
sanctuaries should be established in important areas throughout the
Chalan Beel. Some sanctuaries should be made permanent, so that,
nobody can catch fish, while others should be open for catching fish in a
alternative years. Plate 3.47 presents the view of a fish sanctuary at

rainy and dry seasons.

Full of water in rainy season No water in dry season

Plate 3.47: Gur River (Singradah) fish sanctuary

7. Strict application of existing fisheries rules and regulation
and absence of proper institutional arrangements,
frameworks and monitoring

Lack of adequate institutional or administrative frame works and
suitable policies, weak implementation of existing policies lack of
integration of sectoral activities are major threats to fisheries
biodiversity in Bangladesh. Beside these, week institutional capacities
and cross sectoral integration and inadequate knowledge on ecosystem
structure and function are vital reason for biodiversity loss in the
country. Existing government rules and regulations for open water
fisheries management are often neglected. Monitoring is particularly
important in understanding the fate of ecosystems, habitats and rare
and endangered species. Table 3.45 and Plate 3.48; show the monitoring

activities of the administrative authority.
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Table 3.45: Monitoring activities of the administrative authority in the Chalan

Beel area
Nature of Law Year |No. of Net| Fine | Jail Boat Others Remarks
Captured | (Tk) | (No.) | (No.) (No.)

Fish Protection| 2006-07 682 - - 1 Bana- 150

and Conservation Bora Vair- 9
Act. 1950

(Amendment, Kholson- 50
1995) 2007-08 509 - - 1 Bana- 480
Bora Vair- 141

2008-09 904 - - 3 Bana- 57

Bora Vair- 5
2009-10 3 - - - Borsi- 6000

Jhupi- 8

Source: Annual report of the Chalan Beel Fish Development Project

The present study shows that, the monitoring system is not sufficient.

Thus, their improved enforcement is urgently needed.

Plate 3.48: Monitoring activities of the administrative authority
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8. Establishment of Community Based Organization (CBO)

As the current Jalmohal Leasing Policy in practice faros the more
affluent investors over the most resource- dependent professional
fishers, other Community Based Fisheries Management options (CBFM)
should be explored. Longer term access might’s for local beneficiaries
under CBFM could be used to promote more sustainable bio-ecological
management of the Chalan Beel, in contrast to the present practices,

which simply promote short-term revenue maximization.

9. The declare Ecologically Critical Area (ECA)
Ecologically Critical Area (ECA) is ecologically defined areas or

ecosystems affected adversely by the changes brought through human
activities. The Director General of the Department of Environment has
the provision for declarations of ECA in certain cases where ecosystem

1s considered to be threatened to reach a critical state.

In Bangladesh, there are eight ECAS’s declared by Department of
Environment (DoE). Islam (2005) and Kothari et al. (2000) suggests that
the Chalan Beel should be declared as a Ecologically Critical Area
(ECA) by the proper authority like other eight areas.

10. Harvest Control Rule (HCR)

In order to meet the problems of over fishing, a precautionary approach
and Harvest Control Rule (HCR) management principles have been
introduced in the main fisheries around the study area. A current model
for predicting acceptable levels is the Harvest Control Rule (HCR),
which is a variable over which management has some direct control as a
function of some indicator of stock status. Constant catch and constant
fishing mortality are two types of simple harvest control rules. Another
possible solution, at least for some areas, is fishing quotas, so fishermen

can only legally take a certain amount of fish.
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Fishing conservation aims to control the human activities that may
completely decrease a fish stock or washout an entire aquatic
environment. These laws include the quotas on the total catch of
particular species in a fishery, limits on the number of vessels allowed

in specific areas, and the imposition of seasonal restrictions on fishing.

11. Technical regulation of fishing may include the followings:

e The prohibition of fishing with the use of mechanical devices such
as bows and arrows, and spears.

e The prohibition of fishing with special nets e.g. Current jal, Suti
jal etc.

e The prohibition of fishing with bait.
e Snagging of fish.
e Regulation of fish traps.

e Restrictions on the number of poles or lines per fisherman.

12. Elderly maternal fish

Elderly females are far more important than younger fish in maintain
productive fisheries. The larvae produced by these older maternal fish
grow faster, survive starvation better, and are much more likely to
survive than the offspring of younger fish. Stock of maternal fish for

spawning can be enhancing the productivity of fishes in the study area

of the Chalan Beel.

13. Setup in-situ and ex-situ conservation innersoles

The use of over fishing and illegal fishing were found to be very common
problems in the Chalan Beel. Fishermen were harvesting
indiscriminately without considering the impact on natural brood stock
or fry. More than 80% of the nets used in fishing were found to be small

meshed, capable of catching almost all types of fishes. As both brood



Chapter- Three Results and Observations 189

stock and fry were caught indiscriminately, fish abundance and the
availability of particular species in the beel are decreasing every year.

For these reasons, setup in-situ and ex-situ conservation.

Approach to the fishing activities for sustainable development
framework of the Chalan Beel can be performed using the model shown

in Fig. 3.43.

Approach to Fishing Activities

Reduction of
fishing effort

Conservation of
fishing ground

Protection of
spawning stock

Protection of
immature fish

Conservation
of Nursery

Promotion o
spawning

Release of
juveniles

Development of

Approach to fishing ground

resources

Approach to
environment

Creation of
Nursery ground

Fig. 3.43: Sustainable development framework of the Chalan Beel.
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Discussion

Fisheries resources of Bangladesh are considered to be one of the richest
in the world (Shah, 2003). The physical resources of fisheries of
Bangladesh consists of open water bodies like canals, rivers, beels, haors,
ox-bow lakes, flood plain, coastal areas etc., and closed water bodies i.e.
ponds, ditches, reservoirs. It has an extensive water resources of about
4699387 ha in which 3916828 ha is inland open water and 782559 ha is
closed water. Beel fisheries covering the area of 114161 ha with an
average productivity of 770 kg/ha/yr. The productivity of pond and ditches
are 5 times higher then that of beel fishries (FRSS, 2012-13).

Fisheries sector is very much important in the economy of Bangladesh.
This sector 1s playing a very vital role regarding employment
generation, animal protein supply, foreign currency earning and poverty
alleviation. In the agro based economy of Bangladesh, the fisheries
sector contributes nearly about 4.43% to GDP, 2.73% in export earning
and 22.21% to agricutlrue production (DoF 2011). Presently, 1.4 million
people are engaged full time and 12 million as part time in fisheries
sector in the country for livelihood and trade. Total number of fishermen
of the Chalan Beel in 2006 was 75000, 22316 professional and non
professional 52684 (Hossain et al., 2009).

The country is highly diverse in resources types’ species composition.
There are about 807 species (including 12 exotic species) of fish and
shrimp available in the fresh and marine water of Bangladesh. Out of
which 296 species (260 endemic fish, 12 exotic fish and 24 shrimp
species) are available in the freshwater environment and the rest of 511
species (475 fish and 36 shrimp species) are found in the saline water
(Mazid, 2002). About 336 species of mollusks, representing 151 genera
have been identified from the Bay of Bengal. In Bangladesh, several
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species of crabs and 31 species of turtles and tortoise live in freshwater

(UNEP, 2001).

During the study period, a total of 117 fish species including 108
indigenous species and 9 exotic species under 63 genera of 27 family’s 12
orders under Osteichthyes are found in the Chalan Beel. All these fish
species have economic value, but there are about 58 species under 34

genera have the most economic importance.

According to Galib et al. (2009a), they conduct a research during
September 2006 to August 2007. They found availability of maximum
46% fish species were ranked as few followed by common (23%), very
common (17%), rare (9%) and very rare (56%). We see some variations in
compared to Galib et al. (2009a) (Fig. 4.1). After 4 years, very rare fish
species increase (7%-5%) 2%, rare (21%-9%) 12% and other side very
common decreases (11%-17%) 6%, Common decreases (16%-23%) 7%. At
last it can be said that the fish species are decreasing day by day.
Comparison of the data of Galib et al. (2009a) and the present data are
shown in Fig. 4.1.

O Few O Few
B Rare B Rare
0O Common O Common

O Very Common
B Very Rare

O Very Common
B Very Rare

Galib et al. (2009a) Present Study
Fig. 4.1: Comparison the data of Galib and the data of present study

The order Cypriniformes was the most dominant order comprising 47
species. The highest number of fish species (38) was identified under
family Cyprinidae. Puntius was the most dominant genus including 8
species. A total number of 32 fish species was found under the order
Siluriformes representing the beel. Only one species was found under

each of the orders Beloniformes, Cyprinodontiformes and
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Synbranchiformes. Tengra, Punti, Taki, Mola, Gutum, Guchi Baim,
Chanda, Kholisa were the highest available fish species during the

investigation period in terms of their quantity and seasonal abundance.

A good number of fisheries item were identified in the study area. These
are distributed are three phyla, Molluska, Arthropoda and Chordata.
Total 15 species of Mollusks are identified and distributed among 10
genera 6 families and 5 orders. During the study period, a total of 8
species of Amphibian were identified and distributed under 7 genera, 4
families and one order. Identified 5 species of Arthropods of the study
area are distributed in 2 genera, 1 order, and 1 class. During the study
period, a total of 7 species of Reptiles were identified which are

distributed among 6 genera, 2 families and 1 order.

Hossain (2002) studied the Altadighi at Naogaon district of
Bangladesh, a perennial, reined, freshwater reservoir during the period
from July to 1998 to June 2001. He recorded a total of 124 species of
phytoplankton and 41 species of zooplankton and also recorded 55
species of fish, 8 mollusks, 4 crustaceans, 2 amphibians and 1 reptilia.

Both of the results are quite similar.

A total of 54 native freshwater fish species of Bangladesh have been
declared threatened by IUCN (2000). Among the recorded fishes, 27 fish
species were present in the list of threatened fishes in Chalan Beel
provided by IUCN (2000) including 10 vulnerable, 12 endangered and 5
critically endangered species. Hossain et al. (2009) conducted a study an
overview of the current resources and fisheries status of the Chalan Beel
and identified 114 fish species and indicated that at least 19 fish species
once considered abundant can now be classified or threatened, with a
possibility of local extinction. It is manifested that the number of

threatend fishes are increasing day by day.
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The total fish production from the Chalan Beel was 11999 tonnes in
2012. The total fish production is in the Chalan Beel declined by 45% in
2012, compared to the production in 1982. Hossain et al. (2009)
conducted a study an overview of the current resources and fisheries
status of the Chalan Beel. In 2005-2006, the annual fish production in
the Chalan Beel was 12,217 tones, being less than half of the production
observed in 1982. The fish production of the Chalan Beel is declining
drastically. Thus it would apear that like other water bodies,

biodiversity of fish fauna in the Chalan Beels is on decline.

A much reduction in the occurrence of various carps, minnows and barbs
were reported from flood plains in Sunamganj district (Tsai and Alj,
1987), FAP-6 (1994) also had similar opinion. The local fishermen
communities in Chalan Beel reported that abundance of fish species has
been declining drastically. Thus, it would appear that like other water

bodies, biodiversity of fish fauna in the Chalan Beel is on decline.

A variety of fishing gears were used in the Chalan Beel. A total 36
different types of fishing gears including 9 types of net, 11 types of trap,
7 types of hook and line, 7 types of wounding gears and 2 types of FADs
were recorded. Galib et al. (2009b) conducted a study on fishing gears
and methods in the Chalan Beel of North—West Bangladesh. They
recorded 27 fishing gears and 2 Fish Aggregating Device (FAD) at
Chalan Beel. Fishing gears were categorized as nets (12), traps (5),
hooks and lines (6) and wounding gears (4). The use of fishing gear is
increasing because people are trying to fulfill the demand of the rapidly

growing population.

Among the different type of nets, Suti jal, Current jal, Ber jal, Dharma
jal, Khora jal, Khepla jal, Punti jal were found extremely. Highest Catch
Per Unit Effort (CPUE) was found in Suti jal (69.2+25.2) whereas the
lowest was recorded in Khapla jal (3.75+2.61). Highest Catch Per Unit
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Effort (CPUE) was found highest in Suti jal (69.2+25.2) which is small
meshed just like Ahmed and Hambrey (2005) claimed that the CPUE of
small meshed seine net was significant higher. Suti jal and Current jal
are harmful nets for fish biodiversity and fisheries item, on the basis of
shape and mesh size. Both types of jal made a dangerous situation in
beel fisheries. But still people are using these detrimental nets

excessively despite knowing their harmful consequences.

The most important source of people’s livelihood in the Chalan Beel area
is agriculture. High Yielding Varieties (HYV) of Boro and Aman rice
were the most dominant crops occupying about 73% and 25% land area,
respectively, whereas only 2% area was occupied by traditional rice
varieties. Khan et al. (1994) stated that in undivided Bengal had about
15000 varieties of cultivated rice but the germplasm of most of them is
lost bearing only about 6000. The most of area of beels are used for
winter (boro) rice cultivation. From both the discussion, it was recorded
that, the cultivation of traditional rice has declined while people are
cultivating more HYV rice. The reason for this is excessive demand of

food by the huge population.

About 280 types of pesticide have been registered for marketing in
Bangladesh. They are mainly Organochlorine, Organophosphate,
Carbonate and Parathyroid type. It was observed that about 117
different kinds of pesticides were used in the Chalan Beel area. The
average pesticides usage in crop land inside the Chalan Beel was 2.76
kg hal crop!. The excessive use of pesticide due to ignorance of the

people 1s destroying the soil fertility as described by UNEP (2001).

The provision of drainage and flood control under FCDI offered large
opportunities to increase the cropping intensities during the monsoon.
As a result, rice production increased but at the same time fish bio-
diversity decreased overtime due to severe lack of water in the Chalan

Beel and use of high amount of detrimental pesticide in the crop field.
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All and Islam (1998) conducted a reasearch and said, the standing stock
of the Chalan Beel is seriously depleted by exsseive use of pesticides. So,
similarities were found disproportionate used of pesticides is reducing

the fish productivity.

The study found that the ground water level of the study areas is
declining day by day. After six years the ground water level of Singra
declined 1.47m (394%), Tarash 2.17m (43.11%) and Gurudaspur 1.80m
(38.7%). When ground water is over exploited water levels will decline
and continue to do so until they either stabilize at a lower level or
abstraction 1s persistently greater than recharge, the aquifer is de-
watered. Extended declines may also cause drastic reductions in river
flow and is enough to threaten an important wetland areas and
habitats. Due to the excesive use of irrigation, the land remains
mundated in most of the season (about 6 to 8 months), which keeps
adverse effects on soils because of continued oxygen deprivation in the
sub-soil. Chemical changes of soil material form toxic components for
plants and constant perlocation loss of essential nutrient elements

including micro nutrients and organic matter.

Similarly it was found that Khan and Kenong (1993) in their study
claimed that upto 40% of the fertilizers used are leached to low lying
areas where weeds proliferate and an unknown amoung of pesticides
end up in the irrigation and drainage system. If also encourage
proliferation of weeds and algae growth which depletes the oxygen
contents of the water. It was een that, reduction of oxygen in soil
depleted the production of algae and other aquatic plants on which fish
feed on. Morever, depletion of disolved oxygen in water resulted in

reduction of fish species.

In the conducted research 5 distinct tires were found. They are
middlemen, primary wholesaler, secondary wholesaler, and retailer and

consumer market of marketing system. However, Ahmed et al. (1993)
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found out 4 distinct tires, which are- primary, secondary, higher
secondary and consumer market of marketing systems. The results are

nearly same.

The main objective of fish marketing should not only be catching and
selling of fish. These objectives should be extended and fish marketing
should have wide scope for exploitation, production, distribution,
preservation and transportation, reduction of middlemen which

similarities with Agarwal (1990).

Variety of fishes is being used in sun drying in the study areas. A total of
28 species of fishes and fisheries items were identified which are used for
drying. Among them 19 species were recorded from Singra, 28 species
from Tarash and 20 species from Gurudaspur areas. Sometimes dry fish
farmers used insecticides for protecting raw fish from insect attack. This
practice greatly affects the quality of final product which is very harmful
for human health too. Storage in unhygienic condition was also found
which usually took place in the tent having no platform. Sometimes it
was also observed that, raw and final dried fishes were kept in the same

tent which badly affects the quality of dried final product.

Samad et al. (2006) conducted the study 2006-2007 and carried out 4
Upzillas in the Chalan Beel. The study identified 26 fish spcies for
drying. In both the cases dry fish farmers brought damaged raw fishes,

washed them in bell water and used low quality salt.

From the figure 3.20, present study shows that most of the fishermen
had come from Muslim community. Rest of them comes from Hindu
community. Involvement of Muslim in highest (98% in Tarash) number
in beel fishing activities seems to be due to increased financial hardship
and lack of job opportunity. Once non-Muslims, especially the scheduled
caste Hindus generally dominated this occupation. But in the recent, the

Muslims started to join the profession driven by the poverty and
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landless (Chowdhury, 1993). The present study is similar to the reasch
conducted by Chowdhury (1993).

The fishermen were primarily engaed in fishing and their age group
varied between below 20 and 60 years age groups. Figure 3.19 showed
that fishermen of the age group 30-40 years are mainly engaged in
fisher on an average of total sample population and they constituted
36%, 44% and 42% of the total respondents of the three selected areas.
Percentage decreased for below 20 years age (2%, 4%, 2%) and 50-60 and

above 60 years age groups.

Bhaumik and Pandit (1991) undertook a study in four large beels of
West Bengal to investigate different aspect of socio-economic status of
the fishermen. They found most of the fishermen primarily engaged
infishing and their age group varied between 18 and 62 years. Both of

the result 1s same.

Family size is the greatest importance in socio-economic status and
livelihood. The families were classified according to the number of
members. 1.e. small families with 1-3 members, medium families with 4-
6 members, large families with 7-9 members and very large families with
above 10 members. In this study, the highest percentages (64%, 62% and
60%) 1s prevailing in medium (4-6) member group (Table 3.38). The
family size of the fishermen as observed in the present study is less in

agreement with the observation of Mursheduzzaman (2007).

Earning and education are linked with ones social status and earning
potential, the study of the level of education is very important of socio-
economic aspects. Educational qualification influences on individuals
preferences and behavioral patterns and one’s performance, skilled-ness
and capability. In this study, it is found that most of the fishermen are
illiterate. The highest (Tarash 56%, Singra 60%, Gurudaspur 46%) is

recorded in the community who can sign only and lowest (Tarash 2%,
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Singra 4%, Gurudaspur 4%) is class IX-X and above (Table 3.40).
Rahman (1994) noted that in Bangladesh most of the fishermen are
illiterate and few have primary level of education. Mahbubur (2001)
reported that 68% of haor fishermen were illiterates 28% had literacy to
primary level and 4% of fishermen had secondary level of education in
Baculiar haor. The educational status of fishermen in Bangladesh is very
poor and all of them are illiterate. Due to poor socio-economic condition
most of the children of fishermen community had to go for earning and
they did not get access to edcuational and amenities. Besides another
causes were lack of awareness about education and there is no well

developed educational infrastructure in the Chalan Beel areas.

The present study reveals that the housing condition of most of the
fishermen are poor, their houses are made of mud and one kind of wood
leaves and this finding is consistent with that of Ahmed (1999). Most of
the dweller of the Chalan Beel area is very poor; they live from hand to
mouth. Without fishing their income source is limited. That is why they
are bound to live in poor housing conditions (Bhaumik and Pandit, 1991;

Mahbubur, 2001; Mursheduzzaman, 2007 and Kundu, 2007).

In the study areas, 100% fishermen drink tube-well water but bathe in
tube-well water only (44% Tarash, 32% Singra and 52% Gurudaspur)
and 56%, 68% and 48% in the beels/rivers water (Fig. 3.39). They collect
water from neighbars house. This scenario is very common among the
fishermen in most area of Bangladesh. The fishermen still 2%, 4% and
6% visit to the kobiraj and 8%, 10% and 14% visit to both doctors and
kobiraj according to the nature of disease (Fig. 3.40). The choice of the
fishermen to get medical facility from different sources might be related
with their financial capability and age-old tradition in their

commmunity.
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The survey reveals that only 4% (Tarash), 8% (Singra) and 2%
(Gurudaspur) families used pacca latrine and (82%, 84%, 72%) use semi-
pacca latrine surrounded by nylon bag or thatch wall and 14%, 8% and
26% families use open latrine (Fig. 3.38). Sanitary conditions of
fishermen were very poor. It was due to lack of monetary support proper
knowlede of hygiene and sanitation. No fishermen were found who buy
meat from the market. It was observed that they eat meat only in the
occasion like Eid, Wedding ceremony etc. Almost in everyday they eat
fish and vegetables as their food. They buy milk occasionally and take
boiled egg only in the winter season from the market. But in dry season,

they do not eat fish. As a result they suffer protein deficiency.

Most of the fishes caught by the fishermen are sold to aratdar. The
survey found that (Tarash 94%, Singra 84%, Gurudaspur 90%)
fishermen sell their fishes to aratdar. The fishermen get a less amount

than expected. The fishermen do not have any adequate training. They

do not know (88%) the fisheries law.

The correlation matrix (Table 3.43) reveals that the daily income of the
sample fishermen has highly significant relationships with quantity of
catching fish and daily expenses. On the other hand, daily income has
positive but not significant relationships with no. of family members. It
also reflects that use of net of the sample fishermen has highly
significant and positive correlations with quantity of catching fish and

daily income.

In the regression analysis (Table 3.44), the equation reveals (incase of
Singra) that daily income of the sample fishermen is significantly
correlated with quantity of catching fish. The equation also reflects that
quantity of catching fish of the sample fishermen have 91.483 percent
effect on the daily income. The F value is 17.253 showing the significant

variations and the Durbin Watson value is 1.67, which 1s at the
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acceptable position in this equation. So if the quantity of catching fish
increased with the help of male members then the daily income of the
sample fishermen’s will be increased. The same situation is found in
another two study areas. As a result, to increase their daily income the
fishermen are catching excessive amount of fishes which is reducing the
total amount of fishes. Over exploitation of fishes, is affecting the natural

balance of environment and is destroying the food chains/ ecosystems.

Fishermen are considered as one of the most susceptible communities in
Bangladesh. A great number of fishermen in Bangladesh have enormous
contribution to our national economy. Sustainable development is the
result of careful integrating environmental, economic and social needs to
achieve both an increased standard of living in short term, and a net gain
or equilibrium among human, natural and economic resource to support
future generation. For sustainable development of fishermen livelihood,
healthy economy is prerequisite. Healthy economy can be achieved
through capital accumulation. If government, NGOs, banks (Public/
Private) offer credit support to marginal income, landless and hand to
mouth fishermen through loans with low interest for secondary occupation,
capital accumulation will increase. Moving up these parameters facilitates
declining unemployment and poverty and finally sustainable development

can be accomplished through this economic development.

The study reveals that over fishing, high population density, extreme
poverty and unemployment, habitat loss, degradation and fragmentation,
environmental pollution and degradation, invasive alien species, absence
of proper institutional arrangement frameworks and monitoring, lack of
free political commitments and willingness, lack of people awareness are
the main causes of depletion of fisheries resources in the Chalan Beel

This situation is same to (Aguero, 1989; Tsai and Ali, 1985, 1987).

The study reveals that only two sanctuaries and one beel nursery were
found and the area was 3.5 ha. The land management policy of

Bangladesh is not sufficient and not favourable to protect sustainable
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situation. From the early period, the land management system of
Bangladesh could not be safe and sound for wetland. The former
government enacted too many laws and policies to increase maximum
use of land like; The Canals Act 1864, The Irrigation Act 1876, The
Destructive Insects & Pests Act 1914, The Agricural and Sanitary
Improvement Act 1920, The Tanks Improvement Act 1939, The
Agricultural Pesticides Ordinance 1971, The Bangladesh Irrigation and
Water Reserver Ordinance 1983. All these procedures are not adequate
for wetland conservation. The governemnt enacted The Environment
Policy 1992 to ensure the proper management of land, develop the
fertility of land, which was a revolutionary step but there was no fair

application of this policy and procedure.

Principal causes behind the recent increase in the loss of fish bio-
diversity Bangladesh include habitat alternation, fragmentation, and
simplification. Physical habitat 1s altered by channelization,
construction of embankments and diversions, siltation and degradation
of wetlands (Chakraborty and Mirza, 2006). Other forces of change
include: 1) diversion for irrigation, flood control, and municipal and
industrial water uses; 11) point source and non-point source pollution; iii)
introduction of exotic species; 1v) intentional or incidental over
harvesting; v) interaction among two or more of these stressors; vi) the
stress of global atmospheric change in the form of the greenhouse effect;
and vii) increased ultraviolet radiation because of depletion of the ozone

layer (Nehlsen et al. 1991).

A rich diversity of fish species is highly desirable for the ecology and
sustainable productivity of beel. Fisheries resources in Bangladesh are
under great threat by man made hurdle and environmental
degradation. For this, unique fish bio-diversity is being drastically

reduced day by day.



Conclusion | 202

Conclusion

Chalan Beel is the largest and important wetland in the North-Western
region of Bangladesh, playing vital role to keep tremendous contribution
in various arena. Both life and nature is beneficiary of this large water
reservoir. The crucial ruling of man of the Chalan Beel makes it
imbalanced situation. The cropping pattern of the Chalan Beel has been
changed and HYV Boro rice got preference over broadcast Aman and
Aus as a major rice crop in the area. Due to the changes in cropping
pattern, demands for nitrogen and phosphorus fertilizer have increased.
Another vulnerable news arise is the study area due to over aggression
of human settlement.

The study provides an overview of the current resource and fisheries
status of the Chalan Beel. The Chalan Beel still supports a diverse
icthyofauna of major importance to the local economy and peoples
livelihoods. But curse carrying by men on this wetland. If fish catches in
the Chalan Beel legally and illegally continued to increase without
control, the beel would be empty of fish in near future.

Finally, it is imperative that efforts should be undertaken to develop
eco-system-based management strategies with inputs from scientists,
resource managers, policy makers, government, non-government
organizations and other stakeholders, with the objective of enhancing
production, maintaining biodiversity in a sustainable manner and

improving the livelihood of the margin fishermen in the Chalan Beel.
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Recommendations

The following suggestions could be conserved and can provide the

sustainable development of fisheries resources and as well as improve

the socio-economic condition of fishermen community.

1.

10.

11.
12.

All biological species should be registered and the list should be
updated on area basis of the Chalan Beel.

Existing fisheries rules and regulations should be implemented in
the words.

Any type of water pollution should be minimized to conserve the
beel biodiversity.

Fishing by dewatering from the beels as well as the sanctuaries
should be prohibited.

Fishing at the breeding season should be prohibited strictly.

Over fishing should not be allowed at all.

Natural habitat of fishes and other aquatic resources should not be
disturbed as much as possible.

To conserve and development of biodiversity, fish and fisheries
item’s habitat should be improved through excavating the bed of the
beel for brood one.

Any poisonous or toxic substance should not be applied in the water
body.

Use of pesticides, herbicides and insecticides in the agricultural
lands should be reduced in a tolerable limit and IPM (Integrated
Pest Management) procedure should be encouraged.

Beel should be kept out from any type of environmental hazards.

Endangered species should be conserved in a favourable condition.
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13.

14.

15.

16.
17.

18.
19.

Open water stocking program would be taken wunder proper
management system. Community Based Management System would
be also taken under proper supervision of local administration.

The fishermen should be trained to build awareness of them to
improve their socio-economic conditions about fish culture and
fishing laws.

Public and mass people participations have been ensured in the
integrated and sustainable natural resource management.
Depletion of water plants due to widespread collection of fine wood.
Fine-filter methods should be followed to conserve most endangered
species and also most crucial area of the beel.

Tree plantation program should be taken surrounding the beel area.
Aquatic weeds, which hampered the cultivation of fishes, have to be

controlled.
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Limitations

All types of researches have some limitation. The present study is not
exceptional one. Though was tried hard to minimize all sorts of error
and limitation but still some of those are existed and listed below.

1. Time limitation was the most important. Only two years time
frame was too short for conducting such type of research.

2. It was costly to conduct the research but officially supplied
amount of money was not so sufficient. So the research work was
short cut than as desired.

3. Some data were collected from the Directorate of Fisheries
Bangladesh, Department of Fisheries, Department of Statistics,
Department of Agriculture, Department of Local Government and
Rural Development, Rajshahi Region, Chalan Beel Unnwoyen
Kendro, Chalan Beel Shomaj Kallan Somittee, Meteorological
Department, Rajshahi region, PANASI Project etc. But there was

no such type of office nearer to the study area.
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Further work

In the present work, it has been tried to study THE AVAILABILITY AND
RATIONAL UTILIZATION OF FISHERIES RESOURCES OF THE CHALAN

BEEL. But due to different type of limitation the research cannot touches

some other related aspects. Time and budget were the most important

limitations. So the following further research would be conducted.

1. A detail study of the effect of pollution on fisheries, its impact on

agricultural and fisheries production and as well as human health

can be carried out.

. The insecticides, pesticides and herbicides used in the agricultural
land are what and how much extends effect the fisheries breeding
habitat and production as a whole another study should be carried

out.

. A clear study can be carried out on the rate of extinction of the

fish species.

. Another study can be carried out on effective gears to sustainable

development of biodiversity.

. A research can be designed for five years time period whether it is
profitable or not, the beel surrounding agricultural land would not

be cultivated for the sake of increase the fisheries production.
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Appendices
Appendix Table 1:  Sector-wise Annual Fish Production in Inland and Marine Fisheries
2012-2013
Total
Sector of Fisheries V‘(Igie;i.r;a Production % Kg/Hectare
(Metric Ton)
A. Inland Fisheries
(1) Inland Open Water (Capture)
1. River and Estuary 853863 147264 172
2. Sundarbans 177700 15945 90
3. Beel 114161 87902 770
4. Kaptai Lake 68800 9017 131
5. Flood Plain 2702304 701330 260
Capture Total 3916828 961458 28.19%
(i1) Inland Closed Water (Culture)
6. Pond 371309 1446594 3896
7. Seasonal cultured water body 130488 200833 1539
8. Baor 5488 6146 1120
9. Shrimp/Prawn Farm 275274 206235 749
Culture Total 782559 1859808 54.54%
Inland Fisheries Total 4699387 2821266 82.73%
B. Marine Fisheries
10. Industrial (Trawl) 73030
11. Artisanal 515958
Marine Fisheries Total 588988 17.27%
COUNTRY TOTAL 3410254 100%
Source:
1. Catch of River, Beel and Baor estimated by catch assessment survey on the basis of Frame
Survey.
2. Area of River, Beel and Baor from SPARRSO Report, 1983.
3. Catch of Kaptai Lake by BFDC and DoF.
4. Catch of Sundarbans by Forest Department.
5. Area of Sundarbans on the basis of Integrated Resource Development of Sundarbans

Reserved Forest, 1994.
6. Catch of Marine Fisheries by Marine Sector, Department of Fisheries.

Note:

1. Recently 130488 hectare Floodplain area is converted into Seasonal cultured water body
for modern aqua-culture system.

2. Seasonal cultured water body: Paddy field, Flood plain, Boropit etc. which is under in fish
culture.
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Appendix Table 2: Monthly mean value of temperature (BS and AB) of the study

area of the chalan Beel during the investigation period from
July session 2011-2012 to July session 2013-2014

Water temperature (°C)

Air temperature ("C)

Month BS AB

SP; | SPs | SPs | SP1 | SPs | SP; | SP1 | SP2 | SPs

o | o5 | s | stz | oo | ou | o | o1 | so1d
July 28.1 | 32.2 | 30.1 | 26.9 | 31.5 | 29.3 | 27.7 | 29.8 | 27.3
August 25.1 | 32.0 | 28.1 | 24.4 | 30.5 | 25.3 | 22.7 | 29.0 | 22.2
September| 29.1 | 32.1 | 32.2 | 26.6 | 30.0 | 31.7 | 24.0 | 28.1 | 29.1
October 28.1 | 284 | 29.0 | 26.0 | 26.5 | 26.9 | 24,5 | 25.0 | 24.7
November | 24.5 | 25.0 | 24.9 | 22.0 | 23.1 | 23.3 | 194 | 20.5 | 194
December | 19.0 | 20.1 | 19.7 | 17.0 | 18.2 | 17.6 | 14.5 | 15.8 | 15.1
January 14.7 | 15.8 | 13.3 | 12.7 | 13.9 | 11.5 | 10.2 | 124 | 10.1
February | 25.1 | 25.7 | 24.1 | 22.6 | 23,5 | 21.8 | 20.1 | 21.3 | 20.0
March 315 | 31.0 | 31.9 | 29.6 | 29.0 | 30.0 | 27.5 | 27.3 | 28.1
April
May 33.1 | 32.0 | 325 | 31.0 | 13.3 | 30.7 | 28,5 | 29.0 | 28.7
June 34.7 | 32.0 | 32.2 | 30.5 | 30.5 | 289 | 28,5 | 29.0 | 27.6
X 26.36+|27.82+|27.09+|24.48+(26.09+|25.09+ | 24.24+|24.29+|22.94+

5.78 | 5.36 | 5.85 | 541 | 553 | 5.99 | 555 | 5.70 | 5.87

Here,

SP; = Study period of 2011-2012 session
SP2 = Study period of 2012-2013 session
SP3 = Study period of 2013-2014 session

Sources: Field study
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Appendix Table 3:

Categorization of key stakholders groups and their roles in

study
Stakeholders Number Stakeholder role Involvement in
study
Fishermen 150 |Depend on Chalan Beel resources for|Interview,
livelihood Questionnaire and
FGD
Fish Farmers 30 Collection of wild fish fry and fingerling, |Interview and
Kual fishing FGD
Upazila Fisheries 3 Implement fish acts, involved in leasing|Interview, and
Officers process, and motivating people for fish|FGD
conservation and habitat restoration to
increase fish production
Local Leaders 30 Advocacy on conservation, conflict|FGD
resolution, policy involvement in local
level.
School Teachers 30 Assist in implementing fish acts and|FGD
motivating  people through  their
students.
Housewives 30 Assist fishers FGD
Upazila Agriculture 3 Regulate agro-chemical use Interview
Officers
Crop Farmers 30 Fishing and crop farming Interview,
Questionnaire and
FGD
Fish Traders 15 Invest in fishing business, promote fish|Interview,
transportation Questionnaire and
FGD
Dry fish farmers 45 Fishing and drying Interview,
Questionnaire and
FGD
Total stakeholders = 366

Sources: Field study
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Appendix Table 4: Sector-wise Annual Fish Production from 2002-03 to 2011-12
[Unit: Metric Ton)

Sector of 2002-03 | 2003-04 | 2004-05 | 2005-06 | 2006-07 | 2007-08 | 2008-09 | 2009-10 | 2010-11 2011-12
Fisheries

A.INLAND
FISHERIES

(1) Inland
Open water
(Capture)

River and 137848 | 137337 | 139798 | 137859 | 136958 | 136812 | 138160 | 141148 144566 145613
Estuary

Sundarbans 13884 15242 15724 16423 17751 18151 18462 20437 22451 21610
Beel 75460 | 74328 | 74925 | 76365 | 75137 | 77524 79200 79209 81564 85208
Kaptai Lake 7025 7238 7379 7548 8085 8248 8590 7336 8980 8537

5. Flood Plain | 475116 | 497922 | 621443 | 718491 | 768830 | 819446 | 879513 | 781807 797024 696127
Capture Total | 709333 | 732067 | 859269 | 956686 1006761 1060181 | 1123925 | 1029937 | 1054585 | 957095

(i1) Inland
Close water
(Culture)

6. Pond 752054 | 795810 | 756993 | 759628 | 811954 | 866049 | 912178 | 1140484 | 1219736 | 1342282

Seasonal 0 0 0 0 0 0 0 46902 51230 182293
cultured
water body

Baor 4098 4282 4388 4498 4698 4778 5038 8727 4864 5186

9. 100804 | 114660 | 120710 | 127923 | 129160 | 134715 | 145585 | 155866 184939 196306
Shrimp/Prawn
Farm

Culture Total | 856956 | 914752 | 882091 | 892049 | 945812 | 1005542 | 1062801 | 1351979 | 1460769 | 1726067

Inland 1566289 | 1646819 | 1741360 | 1848735 | 1952573 | 2065723 | 2186726 | 2381916 | 2515354 | 2683162
Fisheries
Total

B. MARINE
FISHERIES

10. Industrial | 27954 | 32606 | 34114 | 34084 | 35391 34159 35429 34182 41665 73386

IT1. Artisanal | 403954 | 422601 | 440483 | 445726 | 452047 | 463414 | 479215 | 483100 504668 505234

Marine 431908 | 455207 | 474597 | 479810 | 487438 | 497573 | 514644 | 517282 546333 578620
Fisheries
Total

COUNTRY 1998197 | 2102026 | 2215957 | 2328545 | 2440011 | 2563296 | 2701370 | 2899198 | 3061687 | 3261782
TOTAL
(A+B)

Annual 5.70 5.20 5.42 5.08 4.79 5.05 5.39 7.32 5.60 6.54
Growth Rate
(%)

Note : Production of Seasonal cultured water body was included in Floodplain from 2002-03
to 2008-2009.
Source: DoF (Department of Fisheries), Bangladesh
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Appendix Table 5: Average landing and average retail price of different species in

Chachcoir Fish Landing Centre (Gurudaspur)

Different species Chachcoir Fish Landing Centre
Landing kg/yr Percentage | Average price Tk/kg
Exotic fishes
Hypophthalmicthys molitrix 388044 89.55 +4.12
Aristichthys nobilis 30233 81.27+4.01
Cyprinus carpio var commuris 177715 75.26 £ 7.12
Cyprinus carpio var specularis 193072 74.98 £ 7.13
Ctenopharyngodon idella 299685 109.06 + 7.17
Puntius gonionotus 96917 109.07+11.71
Oreochromis nilaticus 95115 95.01 +8.13
Clarias gariepinus 36160 82.27+5.51
Pangasius sutchi 233785 89.15+6.12
Tilapia mossumbicus 98009 105.17 + 8.23
Total = 1648734 58.06
Indigenous fishes
Labeo rohita 256004 108.85 + 5.03
Catla catla 279041 105.31 +£5.15
Cirrhinus mrigala 275449 97.72 + 2.36
Chirrhinus reba 49545 105.42 £ 9.16
Labeo calbasu 70762 119.12+ 7.74
Labeo boga 66711 139.39 + 4.32
Labeo bata 58538 135.30 + 5.12
Total = 1056050 37.19
Live fishes
Heteropneustes fossilis 13756 231.30 = 15.23
Clarias batrachus 12517 254.15 + 21.41
Ompok pabda 6514 215.27 +£ 45.20
Mystus vittatus 6580 165.20 + 12.05
Anabas testudineus 3998 210.67 = 21.41
Channa striatus 3550 195.10 + 35.71
C. punctatus 5999 70.15 + 7.37
Total = 52915 1.86
SIS (Small fish) fishes
Purtius sophore 4346 125.48 + 7.97
Rasbora daniconius 12106 122.63 £ 5.63
Amblypharyngodon mola 10006 167.30 = 9.49
Pseudeutropius atterinoides 7596 165.45 + 25.06
Salmostoma bacaila 13996 145.24 + 14.70
Chanda ranga 20495 63.37 £5.73
Glossogobius giuris 9965 85.67 + 5.89
Xenentodon cancila 32717 86.37 + 15.00
Total = 81785 2.89
Grand Total = 2839484 100

Sources: Field study
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Appendix Table 6:

Landing Centre (Singra)
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Average landing and average retail price of different species in Singra Fish

Different species

Singra Fish Landing Centre

Landing kg/yr

Percentage

Average price Tk/kg

Exotic fishes

Hypophthalmicthys molitrix 299100 90.55 +5.10
Aristichthys nobilis 45450 80.25 + 4.01
Cyprinus carpio var commuris 217415 75.20 £ 7.10
Cyprinus carpio var specularis 205548 75.90 = 7.03
Ctenopharyngodon idella 388583 110.06 + 7.12
Puntius gonionotus 106915 109.07 £ 11.71
Oreochromis nilaticus 145700 92.07+8.11
Clarias gariepinus 91159 80.27 + 5.41
Pangasius sutchi 434705 85.11+7.32
Tilapia mossumbicus 150080 101.12 + 8.43
Total = 2084655 58.97
Indigenous fishes
Labeo rohita 305095 103.45 + 5.93
Catla catla 315141 101.51 +5.35
Cirrhinus mrigala 350702 100.70 + 2.16
Chirrhinus reba 45490 101.82 + 8.46
Labeo calbasu 89750 129.32 £ 9.70
Labeo boga 66711 169.89 + 6.42
Labeo bata 75712 132.35 + 5.42
Total = 1248601 35.32
Live fishes
Heteropneustes fossilis 33755 261.35 + 25.33
Clarias batrachus 26515 274.25 + 23.42
Ompok pabda 4510 350.27 + 55.24
Mystus vittatus 9540 265.60 + 19.65
Anabas testudineus 4202 310.60 + 31.48
Channa striatus 5550 215.15 + 39.72
C. punctatus 7090 80.15+ 8.31
Total = 91162 2.58
SIS (Small fish) fishes
Purtius sophore 5045 120.42 + 7.06
Rasbora daniconius 14100 122.63 £ 5.63
Amblypharyngodon mola 12002 167.30 = 9.49
Pseudeutropius atterinoides 9910 165.40 + 21.06
Salmostoma bacaila 17815 142.20 + 14.78
Chanda ranga 34420 63.37 £5.73
Glossogobius giuris 12617 105.60 + 8.89
Xenentodon cancila 5015 106.30 + 15.90
Total = 110924 3.13
Grand Total = 3535342 100

Sources: Field study
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Appendix Table 7:  Average landing and average retail price of different species in Mohisluty

Fish Landing Centre (Tarash)

Different species Mohisluty Fish Landing Centre
Landing kg/yr Percentage | Average price Tk/kg
Exotic fishes
Hypophthalmicthys molitrix 350206 90.50 + 5.15
Aristichthys nobilis 50360 80.00 + 3.91
Cyprinus carpio var commuris 312005 70.00 £ 6.10
Cyprinus carpio var specularis 105448 65.90 + 5.03
Ctenopharyngodon idella 392602 100.06 + 6.10
Puntius gonionotus 115704 110.09 + 12.70
Oreochromis nilaticus 175730 90.17+17.10
Clarias gariepinus 100150 80.27 + 5.41
Pangasius sutchi 333885 80.21 + 6.92
Tilapia mossumbicus 190504 101.12 + 8.43
Total = 2126594 57.90
Indigenous fishes
Labeo rohita 315015 143.45 + 8.91
Catla catla 310206 132.50 + 6.45
Cirrhinus mrigala 375805 100.70 £ 2.16
Chirrhinus reba 95410 120.80 + 9.36
Labeo calbasu 85850 150.52 + 8.70
Labeo boga 67314 149.82 + 6.97
Labeo bata 80510 142.45 + 6.40
Total = 1330110 36.21
Live fishes
Heteropneustes fossilis 35515 291.35 + 35.33
Clarias batrachus 38615 357.55 + 38.49
Ompok pabda 6512 350.27 £ 55.24
Mystus vittatus 12650 355.60 + 20.65
Anabas testudineus 6105 290.60 + 21.58
Channa striatus 6715 200.10 £ 32.70
C. punctatus 9110 80.15+ 8.31
Total = 115222 3.14
SIS (Small fish) fishes
Purtius sophore 6015 108.40 + 6.96
Rasbora daniconius 15505 122.63 £ 5.63
Amblypharyngodon mola 12504 167.30 = 9.49
Pseudeutropius atterinoides 1515 165.48 + 21.76
Salmostoma bacaila 12210 132.20 £ 13.71
Chanda ranga 36810 61.31 +5.23
Glossogobius giuris 12617 95.65 + 7.82
Xenentodon cancila 4015 101.35 + 14.92
Total = 101191 2.75
Grand Total = 3673117 100

Sources: Field study
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Appendix 8

QUESTIONNAIRE
[Note: This questionnaire is pepared for pursuing Ph.D. degree of Rajshahi

University. You are kindly requested to co-operate in filling up this questionnaire.]

ENGLISH VERSIONS OF QUESTIONNAIRES AND TABULAR PROFORMA

Interview Schedule on Socio-Economic Investigation for Fishermen

Sample no.
Date:
Time:
General Information
1. Name e eeteeeeeeeeeeeeeeeeeeeseeeee——————aaaaeeeeeaeerereerarene,
2. Father’s/ Husband’s Name : ......cccccocovviiiiiiiiiiiiiiiieeeeeeeccceeeee
3. Village Name L eetteeeeeeeeeeeeee e et ee e ———————————aeeaeeerereeenraa.,
4.  Union: ....cccceeeeennnn.. Thana: ..................... Dist: oo,
Socio-Economic Information
5. Age e
6. Sex : Male [ ] Female [ ]
7.  Religion : Muslim [] Hindu [ ] Others [ ]
8. Marrital status : Married [] Unmarried []
9. Educational status: Illiterate [ ] Only sign but illiterate [_]
Class I-V[ ] Class VI-VIII [ ]
Class IX-X and above [ ]
10. Number of family member:
Male | Female | Total
Small families with 1-3 members
Medium families with 4-6 members
Large families with 7-9 members
Very large families with above 10 members
9. Number of school going children: Boy [ ] Girl [ ]
10. Number of children not going to school: Boy [ ] Girl [ ]
11. Causes for not going to school: Financial [ ] Help to family [ | No reason|[ ]
12. House ownership: Own land[ | Other’s land [ ] Khas land[ ]
13. Type of house: Mud wall and tin roof [ ]
Mud wall and thatch roof [ ]
Wall and roof covered with bamboo and thatch []
Brick wall and tin roof [ ]
14. Do you have electricity service at home? Yes [ ] No[ ]
15. Do you have TV/ Radio in your house? Yes [ ] No[ ]
16. Do you use mobile phone? Yes [ ] No[ ]
17. When are you involved in this profession? From father[ ]

From grand father [ ]
Generation to generation [_]
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18.

19.

20.
21.
22.
23.
24.
25.
26.

217.
28.
29.

30.
31.
32.

33.

34.
35.
36.
37.
38.

39.

40.

41.
42.

What do you do when the beel is dry? Agriculture[ | Day labour[ ]
Van pullar[ | Others[ ]

Type of fishing: Alone[_] Group [_]
With family member [ | Hired fishermen [ ]

Do you use any preservative in fish? Yes [ ] No [ ]
The quantity of fish caught everyday- Peak season ....kg Dry season ....kg
Where do you sell fish? Arat [ | Village [ | Bepari[ | Dry fish farmer [ ]

Is the price reasonable? Yes[ ] No[ ]
Do you have any obligation in selling fish? Yes[ ] No[ ]
Fishing gear L e ———————aa
Do you have own boat? Yes [ ] No [ ]

If not ............... hired
Do you have any domestic animals? ..............cccooevveviiiiiiiiiiceennnn.
Daily family expenditure- TK. oo,
Have you taken any loan? Yes[ ] No[ ]

If yes, what is the source of loan? Relative[ | Dadon[ | Bank[ |NGO [ ]
What is the reason for taking loan? ............ccccvvvviiiiiiiieeeeeeeneennn.

What is the rate of interest? TK. coeernnnns %

Are you engaged with any association? Yes [ ] No[ ]

If yes- NGO [ ] Local Association [ | Fisheries co-operative Samitee [_]

Food & Nutrition

How many days in a month do you intake the following food?
Fish[ ] Meat[ | Egg[ ] Milk[ ] Vegetables|[ ]

Use of fuel: Lakhri[ ] Dry leaves[ | Nonda [ | Bhushi[ | Khari[ ]
Souce of drinking water: Tube-well [ | Well[ ] Pond[ ] Beel [ ]

Souce of water for bathing and toilet:Tube-well [ | Well [ ] Pond [ ] Beel [ ]
Use of toilet: Open [ ] Semi-pacca| | Paccal ]

What type of treatment do you receive when you feel sick?
Kabiraj [ ] Doctor[ | Both Doctor and Kabiraj [ ]

Do women participate in work? Yes[ ] No[ ]

If yes.... Making net[_] Selling fish [ ]
Duck & Hen raising firm [_] Others [ ]

Do you have any training fish culture? Yes [ ] No[ ]

Do you know about Fishing Act? Yes [ ] No[ ]

If you do not have any training in fish culture, are you interested in

reciving the training? Yes[ ] No[ ]

Many thanks for your co-operation
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Appendix 9

Questionnaire for crop farmer

General Information

1. Name © eeteeeeeeeeeeeeeeeeeeeeeeeee————————aaaaeeeeeaeeeererrareee,

2. Father’s/ Husband’s Name : ........ccccccvviiiiiiiiiiiiiiieeeccceceeeeee,

3. Village Name L eetteeeeeeeeeee e ettt e e —————————————aeeeeaerereeraaaa.,

4. Union: ....cccceevvvvvnene. Thana: ..................... Dist: oo,

5. Land Owned by the Household:

Crop Land ......... decimal Homestead ......... decimal

Leased land ......... decimal Pond area ......... decimal
5. Farming:

5.1 Farming experience ........ Year

5.2 Cropping pattern: 1[]2[]3[ ]cropin a year

5.3 Variety used Rice [ | wheat[ ] other major crops [ ]

5.4 Aquaculture Yes [ ] No [ ]

7. Which methods do you use to control pests?

Pesticide [ |IPM [ ] Resist varieties [ | No ans.[_]

7.1 Do you use Pesticide/Chemicals/Fertilizers in your lands? Yes[ ]

No[ ]
If, Y€S oo

7.1.1 Particulars of usages of Pesticides/Chemicals/Fertilizers for -crop
farming and aquaculture?

No. | ChomiealsfFertilisors | Do5€ | Season | e & et | 0 rop | Fred/ Vr
1 2 3 4 5 6 7

7.2  Where did you learn how to use the pesticide? From DAE [ | Farmers [ ]
Pesticide shop or dealer [ ] Retailer [ ] No. answers[ ]

7.3  How often do you see extension workers? Times [ | yr[ ]

7.4  Any problems related to important pesticides? Cost of pesticides [ ]
Health affects [ | Environment effects [ ] No. answers [_]

7.4.1 Pesticides have harmful effect: Yes[ ] No[ ]

7.4.2 Pesticides have harmful effect: Kill beneficial insects and
microorganism [ | Reduce fish biodiversity [ | Birds [ ] Agro-bio
diversity [_] Soil fertility. [ ]

7.4.3 Have pesticides been a problem for your health? Yes[ | No[ ]

Don't know [_] No. ans. [ ]

7.4.4 What Kind of health problem from pesticides spraying? Get tired [ ]

Feel hot and itchy [ ] Feel dizzy [ | Get headache [ | No. answers. [_]
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Appendix 10
QUESTIONNAIRE FOR DRY FISH FARMER

© 0 N % o~ W b=

10.

11.

12.

13.

14.
15.

16.

General Information

Name L e

Father’s/ Husband’s Name: .....oouoeeeeieeieeeeeeeee e

Village Name L et e e e e e arr it aa————————
Union: ...ccoeeeeevrvvnneen. Thana: .......ccceeeeees Dist: ..o,
Are you drying fish? Yes[ ] No[ ]

What are the processes to dry fish? ...
When do you dry fish?  Seasonal [ | Whole year [ | Occational [ ]
What types of fishes do you dry? Major species[ | Minor species[ ]
Have you done any processing at the begining of dry?
Spliting [ ] Gutting [ | Chemical treatment[ | Others[ ]
Have you used any salt? Yes[ ] No[ ]
If yes Branded [_] Non-branded []
Where do you clean the fishes? Tube-well water[ | Beel water [ ]
After how much days of harvesting, drying is being started?
Subsequently [ ] One day later [ | Two days later [ ]
Three days later [ | Others[ ]
Where drying is done?  Open field [ ] On the rack [ ]
Hanging on the rope[ ] Home yard[ ]
What are the preventive measures of natural problems Rain/Fog? .........
What is the better practice and why? Drying[ | Icing[ ]
Quick marketing [ ]
Do you use any preservative to store dry fish? Yes[ ] No[ ]



Appendices 233

17.  Dried species and their price

Sl. No Scientific name Local name | Price Tk/kg (Average)
1 Puntius sophore Puti 100-120
2 P. conchonius Puti 100-120
3 P. ticto Tit-puti 100-120
4 Chanda nama Nama chanda 80-90
5 Parambassis ranga Chanda 80-90
6 [ Parambassis lala Chanda 80-90
7 Calisa fasciata Khalisa 80-100
8 Calisa lalia Khalisa 80-100
9 Amblypharyngodon mola Mola 200-250
10 {Hypophthalmichthys molitrix Silver carp 200-250
11 Gudusia chapra Chapila 200-250
12 {Esomus danricus Darkina 80-100
13 iTetraodon cutcutia Potka, tepa 80-100
14 {Channa Punctatus Taki 250
15 {Channa gachua Cheng 120
16 iXenentodon cancila Kakila 250
17 {Mastacembelus pancalus Guchi 250-300
18 Glossogobius giuris Bele 100
19 iMystus vittatus Tengra 300
20 Wallago attu Boal 400
21 | Pseudeutropius antherinoides Batashi 200-250
22 {Badis badis Napit koi 250-300
23 iCirrhinus reba Raikar 150-250
24  {Botia dario Bou, Rani 400
25 [ Chela atpar Chela 250-300
26 | Labeo rohita Nola, Rui 250
27  iMacrobrachium sp. Chingri 200-250
28 | Heteropneustes fossilis Shing 200-250
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Appendix 11

Catch Assessment Survey Sheet

Ref No. Site No. Location Date Recorder
1. Name and address of the Fisherman:
2. Amount of catch:
3. Amount of sample:
4. Duration of Fishing:
5. No. of fishing days in a week in this site:
6. Species-wise weight of fishes:
Sl. | Common name | No. of fish Weight(g) Comments
Fishing effort survey sheet
Ref No. Site No. Location Date Recorder
Gear type  Recorded numbers during sampling times Remarks
Name 6-8 am 8-10 am
10-12 am 12-14 pm
14-16 pm 16-8pm
Questionnaire for gear survey
1. Name: 2. Address:
3. Description of the gear:
Name of the| LxWxH & Making |Fish species and| Used | Remarks
gear materials used| cost/Piece |amount per day | month
Species check list
Sl. no of Scientific Name Sl. no of Scientific Name
Sp. (Local Name) Sp. (Local Name)
1 Anguilla bengalensis bengalensis 60 {R. daniconius
(Eelfish) (Hamilton, 1822)
(Darika, Darkina)
2 Pisodonophis cancrivorus 61 {Danio devario
(Snake eel) (Hamilton, 1822)
(Debri, Chebri)
3 Xenentodon cancila 62 iD. rerio
(Hamilton, 1822) (Hamilton, 1822)
(Kakila) (Ranga darika)
4 Channa punctatus 63 iAplocheilus panchax
(Bloch and Scheneider, 1801) (Hamilton, 1822)
(Taki, Sati) (Kan pona, Pancha chok, Panchoukha)
5 C. orientalis 64 iMacrognathus aculeatus
(Bloch and Scheneider, 1801) (Bloch, 1787)
(Chaitan, Gori, Taki, Sati) (Lal guchi, Tara baim)
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6 C. gachua 65 iMastacembelus pancalus
(Hamilton, 1822) (Hamilton, 1822)
(Cahitan, Gori, Cheng, Pagla, Raga, Hulpa) (Sada guchi, guchi, baim)

7 C. striatus 66 M. arnatus
(Bloch, 1794) (Shoal) (Hamilton, 1822) (Baim)

8 C. merulius 67 iAnabas testudineus
(Hamilton, 1822) (Bloch, 1792)
(Gagar) (Koi)

9 Corica soborna 68 iBadis badis
(Hamilton, 1822) (Napit koi)

(Kackki)

10 Gudusia chapra 69 iColisa fasciata
(Hamilton, 1822) (Bloch and Scheneider, 1801)
(Chapila) (Bari kholisha)

11  Hilsa ilisha 70 iC. sota
(Hamilton, 1822) (Hamilton, 1822)
(Tlish) (Chuna kholisa)

12 iGoniolosa manminna 71 C. lalia
(Hamilton, 1822) (Hamilton, 1822)
(Khoria) (Lal kholisha)

13 iG. variegata 72 iC. labiosa
(Day, 1889) (Day, 1878)

(Filsha) (Chuna kholisa)

14  iSetipinna phasa 73  iCtenops nobilis
(Hamilton, 1822) (McClelland)
(Phasa) (Neftani)

15 iS. taty 74  iGlossogobius giuris
(Valenciennes, 1848) (Hamilton, 1822)
(Teliphasa) (Bele, Baila)

16  Botia dario 75 iNandus nandus
(Hamilton, 1822) (Hamilton, 1822)
(Bou, Rani (Bheda, Meni, Nadoi)

17 B. birdi 76 iChanda nama
(Chaudhuri, 1909) (Hamilton, 1822)
(Bou mach) (Sada chanda)

18 B.dayi 77 iC. ranga
(Hamilton, 1822) (Hamilton, 1822)
(Bou, Rani) (Lal chanda, Phul chanda)

19 iB. lohachata 78 iC. baculis
(Chaudhuri, 1912) (Hamilton, 1822)
(Putul, Beti) (Kata chanda)

20 iLepidocephaluss guntea 79 iTilapia mossambica
(Hamilton, 1822) (Peters, 1822)
(Gutum,Gor Puiya) (Tilapia)

21 {L. bredmorei 80 iT. nilotica
(Blyth, 1860) (Linnaeus, 1952)
(Punja puiya) (Nilotica)

22 {Acanthophthalmus pangia 81  iMpystus vittatus
(Hamilton, 1822) (Bloch, 1797)
(Balichata) (Gulsa tengra)

23  iNemachilus botia 82 iM. cavasius
(Hamilton, 1822) (Hamilton, 1822)
(Shavon) (Golsha tengra)

24 iN. Savona 83 iM. tengara

(Hamilton, 1822)
(Khorka)

(Hamilton, 1822)
(Chutta tengra)
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25  iAmblypharyngodon mola 84 iM. bleckery
(Hamilton, 1822) (Day, 1889)

(Mola, Moya) (Golsha tengra)

26 iA. microlepis 85 iM. menoda
(Bleeker, 1860) (Hamilton, 1822)
(Mola, Moya) (Gang magur)

27  iAspidoparia jaya 86 M. aor
(Hamilton, 1822) (Hamilton, 1822)
(Piale, Jaya, Hiralu) (Aiar mach)

28 A. morar 87 iM. seenghala
(Hamilton, 1822) (Sykes, 1941)
(Morar piale) (Guja)

29  iCirrhinus reba 88 iBatasio batasio
(Hamilton, 1822) (Hamilton, 1822)
(Rayek, Bhagna, Raikhar) (Choto Tengra)

30 iC. Mrigala 89 iRita rita
(Hamilton, 1822) (Hamilton, 1822)
(Mrigale) (Ita)

31 iLabeo bata 90 i{Hara hara
(Hamilton, 1822) (Hamilton, 1822)
(Bata) (Hora fish)

32 iL. gonius 91 iChandramara chandramare
(Hamilton, 1822) (Hamilton, 1822)
(Ghani, Gonia, Ghannya) (Tengra)

33 iL. boga 92 iGagata cenia
(Hamilton, 1822) (Hamilton, 1822)
(Bhangon, Bhangon Bata) (Cenia)

34 iL. ruhita 93 iG. youssoufi
(Hamilton, 1822) (Rahman)

(Rui) (Gang tengra)

35 iL.ariza 94 iG. gagata
(Hamilton, 1822) (Hamilton, 1822)
(Choto Rui) (Gagata)

36 iL. calbasu 95 iGlyptothorax telchitta
(Hamilton, 1822) (Telchita)
(Calboush)

37 iCatla catla 96 iOmpok pabda
(Hamilton, 1822) (Hamilton and Buch, 1822)
(Catla) (Pabda, Madhu paba)

38 iHypophthalmichthys molitrix 97  iOmpok bimaculatus
(Vallenciennes, 1849) (Bloch, 1794)
(Silvercarp) (Kani, Boali pabda)

39 iAristichthys nobilis 98 0. pabo
(Hamilton, 1822) (Hamilton, 1822)
(Bighead Carp) (Modhu pabda)

40  (Cyprinus carpio var. communis 99 iWallago attu
(Linnaeus, 1758) (Bloch, 1822)
(Japani Rui) (Boal)

41  (Cyprinus carpio var. specularis 100 Bagarius bagarius
(Linnaeus, 1758) (Hamilton, 1822)
(Mirror Carp) (Bagarsi)

42 iCtenopharyngodon idellus 101 {Chaca chaca
(Vallenciennes, 1844) (Hamilton, 1822)
Grass Carp (Chega)

43  iOsteobrama cotio 102 (Clarias batrachus

(Heckel, 1843)
Dhela, Moa, Pathorchata)

(Linnaeus, 1758)
(Magur)
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44  {Puntius chola 103 (C. gariepinus
(Hamilton, 1822) (African Magur)
(Chola punti)

45  iP. conchonius 104 Heteropneustes fossilis
(Hamilton, 1822) (Bloch, 1792)
(Kanchan punti) (Shing)

46  iP. phutunio 105 (Clupisoma garua
(Hamilton, 1822) (Hamilton, 1822)
(Futani punti) (Gharia)

47 iP. sarana 106 (Silonia silondia
(Hamilton, 1822) (Hamilton, 1822)
(Shor punti) (Silong)

48 iP. sophore 107 Eutropiichthys vacha
(Hamilton, 1822) (Hamilton, 1822)
(Jat punti) (Bacha)

49 P ticto 108 Pseudeutropius atherinoides
(Hamilton, 1822) (Bloch, 1794)

(Tit punti) (Patasi)

50 iP. terio 109 (Ailia coila
(Hamilton, 1822) (Hamilton, 1822)
(Teri punti) (Baspata)

51 iP. gonionotus 110 Ailiichthys punctata
(Hamilton, 1822) (Day, 1818)

(Teri Shor punti) (Kajuli)

52 iChela atpar 111 {Pangasius pangasius
(Hamilton, 1822) (Hamilton, 1822)
(Chap chala) (Beel Pangash)

53 iC. laubuca 112 {P. hypopthalamus
(Hamilton, 1822) (Khamar Pangash)
(Kash khaira)

54  iSalmostoma bacaila 113 {Monopterus cuchia
(Hamilton, 1822) (Hamilton, 1822)
(Katari chela) (Cuchia)

55 iS. phulo 114 {Notopterus notopterus
(Hamilton, 1822) (Pallas, 1769)

(Phul chela) (Pholi)

56 iS. gora 115 (N. chitala
(Hamilton, 1822) (Hamilton, 1822)
(Gora chela) (Chital)

57 iEsomus danricus 116 |Tetraodom cutcutia
(Hamilton, 1822) (Hamilton, 1822)
(Darika, Darkina) (Potaka, Potka, Tepa)

58 iRasbora rasbora 117 {Tetraodom patoca
(Hamilton, 1822) (Hamilton, 1822)
(Leaza darika) (Potaka, Potka, Tepa)

59 iR. elanga

(Hamilton, 1822)
(Elang)
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Appendix 12

INVESTIGATION ON THE FISHING METHOD:

R

N

PR 0T

Description of the crafts

Name L ertereeeeeeeeee e e e e e ——————

Loading capacity (mond) :.......cccccvvvviviiiiiiieeeeeeeennnn.

Cost L ertereeeeeeeee e e e e e —————
Preservation method L ettereeeeeeeeeeeee e e ——————

Persons required to operate: ...........cooevvveeeeeiiiiiiienennn.

Shape : (Length  ft., Width ft., Weight
% of use L e e e e e e e e —————

For how long does effective : ...........oovvvviiiiiiieeeeenennnnn.

Description of the nets

Name L ettereeeeeeeee e e e e ——————

Persons required to operate: ..........ccoovvvvieeeeieiiviiieeennns

Cost L e e e e e e e e e e e e e aaa————

Mesh size L ettereeeeeeeee e e e e ——————
Preservation method L etrereeeeeeeee e e e ———————

Shape : (Length  ft., Width ft., Weight
% of use L e e e e e e e e e e e e e e aaa—————

For how long does effective: ............oovvvvviviiieeeeeeennnnnn.

Description of traps

Name  erereeeeeeeeeeeeeeerer e ———————

Shape : (Length  ft., Width ft., Weight
Cost L errereeeeeeeee e e e e e e ——————

Method of trapping L e ————
Preservation method L e e e e e e e e e e e e e aaa————

Where the traps are used? @ .........ooovvvvviviiiiiieeeeeeeenn.

Duration of trapping e ————

% of use L e e e e e e e e e e e e e aaa————

* Has there been any change in boats, nets and traps etc.?
* Any other information/comments?

ft.)

ft.)



